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INTRODUCTION 

In this data book, Texas Instruments is pleased to present important technical information on the most advanced families of 
TTL integrated circuits, Advanced Low-Power Schottky (ALS), and Advanced Schottky (AS). Combined improvements in 
bar design, tooling production, and wafer fabrication culminate in circuits capable of twice the data throughput at only half 
the power requirements when compared to the existing LSTTL and STTL product spectrum. The efficiencies realized by ALS 
and AS are being offered to system designers in the following forms: 

1. Pin-to-pin compatible, plug-in versions of most popular LSTTL and STTL functions. 
2. Higher-density MSI and LSI functions with near-term extensions into products with VLSI complexities. 

The ease of use of pin-to-pin compatible functions enables upgrading existing TTL based systems with the following 

benefits: 

o Reduced system power requirements 
o Enhanced critical system performance 
o Improved system reliability 

New system designs can capitalize on both the improved efficiency of the pin-compatible devices and the higher densities of 
the MSI/LSI series of devices with the following system benefits: 

o Reduced system component count 
o Expanded functional capabilities 
o Improved levels of cost effectiveness 
o Compatibility of use and full DC and AC specifications enable improved system design-in cycle time:s 

ALS and AS devices utilize an advanced wafer fabrication process that includes ion-implanted transistors, oxide isolations, 
and composed mask sets. This process is coupled with circuit design techniques to implement the following: 

o Improve input threshold and noise margins 
o Improve line driving and receiving 
o Maintain or increase drive capability 
o Increase density into VLSI functions 
o Implement universal logic solutions 
o Take advantage of new packaging 

- 24-pin 300-mil DIP 

- Ceramic and plastic chip carriers 

The ALS/AS family will grow to well over 200 devices through the end of 1983. Included among the new functions are: 

o 16-bit by 1 6-bit universal multiplier 
o 32-bit error detector and corrector 
o High-performance (14 x 32 x 6) FPLA's 

o 20-MHz 8-bit-slice universal processor element with on-board register file 
o 20-MHz 14-bit controller with 9-word stack 
o Many additional pin-compatible ALS devices 

Included in this volume is a Functional Index to all bipolar digital device types available or under development showing the 
available technologies for each type (Standard TTL, Schottky, Low-Power Schottky, Advanced Low-Power Schottky, Ad­
vanced Schottky, etc.). Logic symbols prepared in anticipation of IEEE Std. 91-1982 and pin assignments for all bipolar 
devices are shown in the Product Guide section of this data book with typical performance data and chip carrier information 
where applicable. These additions to the data book should prove helpful to design and component engineers by providing 
ready access to TI's full line of bipolar digital device types and technologies. Package dimensions given in the Mechanical 
Data section of this book are in metric measurement (and parenthetically in inches), which should simplify board layout for 
designers involved in metric conversion and new designs. 

While this volume offers design and specification data for bipolar Advanced Low-Power Schottky (ALS) and Advanced 
Schottky (AS) components, complete technical data for any TI semiconductor product is available from your nearest TI field 
sales office, local authorized TI distributor, or by writing direct to: Marketing and Information Services, Texas Instruments 
Incorporated, P.O. Box 225012, MS 308, Dallas, Texas 75265. 
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GLOSSARY 
ALS/AS TTL SYMBOLS, TERMS, AND DEFINITIONS 

INTRODUCTION 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of the 
Electronic Industries Association (EIA) for use in the USA and by the InternCltional Electrotechnical Commission (IEC) 
for international use . 

PART I - OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS) 

fmax Maximum clock frequency 
The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that should 
cause changes of output logic level in accordance with the specification. 

ICC Supply current 
The current into* the VCC supply terminal of an integrated circuit. 

ICCH Supply current, outputs high 
The current into* the VCC supply terminal of an integrated circuit when all (or a specified number) of the 
outputs are at the high level. 

Icel Supply current, outputs low 
The current into* the VCC supply terminal of an integrated circuit when all (or a specified number) of the 
outputs are at the low level. 

IIH High-level input current 
The current into* an input when a high-level voltage is applied to that input. 

III low-level input current 
The current into* an input when a low-level voltage is applied to that input. 

10H High-level output current 
The current into* an output with input conditions applied that, according to the product specification, will 
establish a high level at the output. 

10l low-level output current 
The current into* an output with input conditions applied that, according to the product specification, will 
establish a low level at the output. 

lOS Short-circuit output current 
The current into* an output when that output is short-circuited to ground (or other specified potential) with 
input conditions applied to establish the output logic level farthest from ground potential (or other specified 
potential). 

10ZH Off-state (high-impedance-state) output current (of a three-state output) with high-level voltage applied 
The current flowing into * an output having three-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output and with a high­
level voltage applied to the output. 
NOTE: This parameter is measured with other input conditions established that would cause the output to 

be at a low level if it were enabled. 

* Current out of a terminal is given as a negative value. 
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Off-state (hlgh-impedance-stata) output current (of a three-state output) with low-Iavel voltage applied 
The current flowing into* an output having three-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output and with a low­
level voltage applied to the output. 
NOTE: This parameter is measured with other input conditions established that would cause the output to 

be at a high level if it were enabled. 

High-level input voltage 
An input voltage within the more positive (less negative) of the two ranges of values used to represent the 
binary variables. 
NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which operation 

of the logic element within specification limits is guaranteed. 

VIK Input clamp voltage 
An input voltage in a region of relatively low differential resistance that serves to limit the input voltage swing. 

VIL Low-level input voitage 
An input voltage level within the less positive (more negative) of the two ranges of values used to represent 
the binary variables. 
NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which operation 

of the logic element within specification limits i3 guaranteed. 

VOH High-level output voltage 
The voltage at an output terminal with input conditions applied that, according to the product specification, 

will establish a high level at the output. 

VOL Low-level output voltage 
The voltage at an output terminal with input conditions applied that, according to the product speCification, 

will establish a low level at the output. 

ta Access time 
The time interval between the application of a specific input pulse and the availability of valid signals at an 
output. 

tdis Disable time (of a three-state output) 
The time interval between the specified reference points on the input and output voltage waveforms, with the 
three-state output changing from either of the defined active levels (high or low) to a high-impedance (off) 

state. (tdis = tpHZ or tPLZ)· 

ten Enable time (of a three-state output) 
The time interval between the specified reference points on the input and output voltage waveforms, with the 
threB-state output changing from a high-impedance (off) state to either of the defined active !evels (high or 

low). (ten = tpZH or tpzU. 

* Current out of a terminal is given as a negative value. 
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th Hold time 
The time interval during which a signal is retained at a specified input terminal after an active transition occurs 
at another specified input terminal. 
NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the 

system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed . 

2. The hold time may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active transition) for which correct operation 
of the digital circuit is guaranteed. 

tpd Propagation delay time 
The time between the specified reference points on the input and output voltage waveforms with the output 

changing from one defined level (high or low) to the other defined level. (tod = tpHL or tpLH)' 

tpHL Propagation delay time, high-to-Iow-Ievel output 
The time between the specified reference points on the input and output voltage waveforms with the output 

changing from the defined high level to the defined low level. 

tpHZ Disable time (of a three-state output) from high level 
The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from the defined high level to a high-impedance (off) state. 

tpLH Propagation delay time, low-to-high-Ievel output 
The time between the specified reference points on the input and output voltage waveforms with the output 
changing from the defined low level to the defined high level. 

tPLZ Disable time (of a three-state output) from low level 
The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from the defined low level to a high-impedance (off) state. 

tpZH Enable time (of a three-state output) to high level 
The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from a high-impedance (off) state to the defined high level. 

tpZL Enable time (of a three-state output) to low level 
The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from a high-impedance (off) state to the defined low level. 

tsr Sense recovery time 
The time interval needed to switch a memory from a write mode to a read mode and to obtain valid data 
signals at the output. 

tsu Setup time 
The time interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal. 
NOTES: 1. The setup time is the actual time interval between two signal events and is determined by the 

system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value in which case the minimum limit defines the longest 
interval (between the active transition and the application of the other signal) for which correct 
operation of the digital circuit is guaranteed. 

tw Pulse duration (width) 
The time interval between specified reference points on the leading and trailing edges of the pulse waveform. 
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PART II - CLASSIFICATION OF CIRCUIT COMPLEXITY 

Gate Equivalent Circuit 

A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number of 
individual logic gates that would have to be interconnected to perform the same function. 

Large-Scale Integration, LSI 

A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In this 
context a major subsystem or system, whether digital or linear, is considered to be one that contains 100 or more 
equivalent gates or circuitry of similar complexity. 

Medium-Scale Integration, MSI 

A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem or 
system is smaller than for LSI, but whether digital or linear, is considered to be one that contains 12 or more equivalent 
gates or circuitry of similar complexity. 

Small-Scale Integration, SSI 

Integrated circuits of less complexity than medium-scale integration (MSI). 

Very-Large-Scale Integration, VLSI 

The description of any IC technology that is much more complex than large-scale integration (LSI), and involves a much 
higher equivalent gate count. At this time an exact definition including a minimum gate count has not been 
standardized by JEDEC or the IEEE. 
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EXPLANATION OF FUNCTION TABLES 

The following symbols are used in function tables on TI data sheets: 

H 

L 

f\ 

X 

Z 

a •. h 

00 

00 

On 

JL 
Lf 

TOGGLE 

high level (steady state) 

low level (steady state) 

transition from low to high level 

transition from high to low level 

value/level or resulting value/level is routed to indicated destination 

value/level is re·entered 

irrelevant (any input, including transitions) 

off (high-impedance) state of a 3-state-output 

the level of steady-state inputs at inputs A through H respectively 

level of 0 before the indicated steady-state input conditions were established 

complement of 00 or level of n before the indicated steady-state input conditions were established 

level of 0 before the most recent active transition indicated by t or t 
one high-level pulse 

one low-level pulse 

each output changes to the complement of its previous level on each active transition indicated by 
tor t. 

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid when­
ever the input configuration is achieved and regardless of the sequence in which it is achieved. The outPut persists so 
long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with t and/or t, this means the output is valid when­
ever the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, 00, or 001. it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse, JL or "L..I, the pulse 
follows the indicated input transition and persists for an interval dependent on the circuit.) 
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EXPLANATION OF FUNCTION TABLES 

Among the most complex function tables in this book are those of the shift registers. These embody most of the 

symbols used in any of the function tables, plus more. Below is the function table of a 4·bit bidirectional universal 
shift register, e.g., type SN74194. 

FUNCTION TABLE 

INPUTS OUTPUTS 

MODE SERIAL PARALLEL 
CLEAR r----- CLOCK QA QB Qc Qo 

S1 SO LEFT RIGHT A B C 0 

L X X X X X X X X X L L L L 

H X X L X X X X X X QAO QBO QCO QDO 

H H H t X X a b c d a b c d 

H L H t X H X X X X H QAn QBn QCn 

H L H t X L X X X X L QAn QBn QCn 

H H L t H X X X X X QBn QCn QDn H 

H H L 1 L X X X X X QBn QCn QDn L 

H L L X X X X X X X QAO QBO QCO QDO 

The first line of the table represents a synchronous cle<lring of the register and says that if clear is low, all four outputs 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 

The second line shows that so long as the clock input remains low (whil~ clear is high). no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low was 
established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second line 

implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-Iow 
transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both 

high then, without regard to the serial input, the data entered at A will be at output OA, data entered at B will be at 
OB, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at 0A is now at 0B, the previous levels of 0B and 
Oc are now at Oc and OD respectively, and the data previously at OD is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at 
inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial input 
and the shifting of previously entered data one bit; data previously at OB is now at OA, the previous levels of Oc and 
OD are now at OB and OC, respectively, and the data previously at OA is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the levels at 
inputs A through D have no effect. 

The last line shows that as long as both mode inputs are low, no other input has any effect and, as in the second line, 
the outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 
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SERIES 54ALS/74ALS AND 54AS/74AS DEVICES 

PARAMETER MEASUREMENT INFORMATION 

7V 

VCC t RL = R1 = R2 

FROM OUTPUT TEST 

UNDER TEST 1[fPOINT 
CL RL 

(See Note A) 

FROM OUTPUT ~L~ TEST 

UNDER TEST TpOINT 

CL 

Sl 

R1 
FROM OUTPUT __ --4~ __ ___<l TEST 

UNDER TEST POINT 

IS" No" AI I CL;::~ R2 
(See Note A) 

LOAD CIRCUIT FOR 
BI-STATE 

TOTEM-POLE OUTPUTS 
LOAD CIRCUIT FOR 

OPEN-COLLECTOR OUTPUTS 
LOAD CIRCUIT FOR 

THREE-STATE OUTPUTS 

NOTE A. CL includes probe and jig capacitance. 

TIMING ./. 3.5 V 

INPUT /,1.3V 
-----'- :--------0.3V 

:- tsu ....I- th i 
DATA ~1-..,-\I-3.5 V 

INPUT J 1.3 V ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

0.3 V 

~
-----3.5V 

INPUT 1.3 V 1.3V 

: : 0.3 V 

:- tpLH ~ :.- tPHL ""i 

INPHAS~I I , -:- -VOH 
OUTPUT: 1.3 V : 1.3 V 

I VOL 
, I 
.-tPHL-I t-'PLH-I 

~
: :VOH 

~~~p~/HASE 1.3 V 1.3 V 

-- -VOL 
(See Note D) 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

HIGH-LEVEL~----3.5 V 
PULSE ,1.3 V 1.3 V , 

, ,0.3 V 
-tw -

:-- tw ---: 3.5 V 
LOW-LEVEL ~1.3 V "1.3 v.v-
PULSE ~---0.3V 

VOLTAGE WAVEFORMS 
PULSE WIDTHS 

OUTPUT ~3.5V 
CONTROL 1.3 V 1.3 V 
(low-level I 
enabling) I -1-------0.3 V 

tPZL~ -..I I4--tPLZ 
, I I' 

. I I I : .. 35 V 
WAVEFORM1---n1.3V i :~.3V 
Sl CLOSED i ~-=---"':':::'~=-VOL 
(See Note B) tpZH ----If-+I -..I I"tPHZ 

WAVEFORM 2 ! -:...-:...-:...-:...{ VOH 

S10PEN 1.3 V 0.3 V 
(See Note B) 

.. 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 

NOTES: B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control_ 

C. All input pulses have the following characteristics: PRR';; 1 MHz, tr = tf = 2 ns, duty cyle = 50%. 

D. When measuring propagation delay times of 3-5tate outputs, switch S1 is open. 
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SERIES 54ALS/14ALS 
ADVANCED LOW·POWER SCHOTTKY TRANSISTOR·TRANSISTOR LOGIC 

TYPICAL CHARACTERISTICSt 

12 

II 

'ALSOOA 
PROPAGATION DELAY TIMES 

vs 
FREE-AIR TEMPERATURE 

VCC· 5 V 
I,' If" 5 ns 
CL Q 50 pF 
RL" 500n 

V 
IPL~ V 

r--~ ~ V 
r-

r-;I~ ;= 

4 
-75 -50 -25 0 25 50 75 100 125 

TA-free·Air Temperature-°c 
FIGURE 1 

'ALSOOAN 
PROPAGATION DELAY TIMES 

VS 

LOAD CAPACITANCE 

VCC" 5 V 
I- I, " If " 5 ns 

// RL" 500 n 
I- TA" 25'C 

IP~ 

/ 

/ // 

/ /V 
l/ /tPLH 

V v---/ 
~v 

If 

13 

12 

~ 1 

E 
I 

1= 10 
~ 
~ 9 

90 

'ALSOOA 
PROPAGATION DELAY TIMES 

vs 
INPUT RISE & FALL TIMES 

VCC· 5 V V 
CL" 50 pF 

/~V RL"500n 
TA"25'C 

./ 

./ 

/' /' 
IPL~ V 
./ ~PHL 

/' /' 
V/ ./ 

10 15 20 25 30 35 40 45 

Inpul Rise and FaU Times (10%-90%)-ns 

FIGURE 2 

'A LS244 
PROPAGATION DELAY TIMES 

vs 
LOAD CAPACITANCE 

VC~· 5 ~ 
80 t- tr • tf • 5 ns 

70 

~ 
E 60 
1= 
~ 50 
~ 
. ~ 40 

~ 30 

£ 
20 

10 

RL"500n 
I- TA" 25'C 

k::::: ~ 
I;;"' 

......... 
IPL~ ......... ....... V 

......... --- -'~HL 
/" --~ 

00 200 400 600 800 1000 1200 1400 1600 18002000 

CL -Load Capacilance-pF 
00 200 400 600 800 1 000 1200 1400 1600 I 800 2000 

CL -Load Capacilance-pF 

FIGURE 3 'A LSOOA 
POWER DISSIPATION PER GATE 

vs 
FREQUENCY 

VCC" 5 V 
I,' If· 5 ns 

~ 7 CL" 0 pF 
!!l Clock Pulse· 0 V 10 5 V t-+i-ttttH---1'fH++fl!I 

/ 
t3 All inputs switching 

& 4 TA = 25'C 

1~~~~~~-L~~~ 

0,01 0.04 0.1 0.4 1 4 10 40 100 

f-Frequency-MHz 

FIGURE 5 

t Data for temperatures below OOC and above 70°C are applicable for Series 54ALS circuits only. 
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SERIES 54AS/74AS 
ADVANCED SCHOTTKY TRANSISTOR·TRANSISTOR LOGIC 

TYPICAL CHARACTERISTICSt 

'AS804A 
PROPAGATION DELAY TIMES 

'AS804A 
PROPAGATION DELAY TIMES 

vs vs 
FREE-AIR TEMPERATURE INPUT RISE AND FALL TIMES 

Vee = 5 V 
tr"" 1f = 2 ns 
eL = 50 pF 
AL = 500 n 

-tpr --tPLH 

o 

/ 
£. -

V 

~ 7 
~ 
.~ 6 

~ 5 

° 0.. 

1 

Vee = 5 V tPHV 

i-eL=50pF 
AL = 500 n V t- TA = 25°e 

/"",V 

V tPLH-

V ~ r--

/,V 
l' 

-i5 -50 -25 0 25 50 75 100 125 10 15 20 25 30 35 40 45 

TA-Free-Air Temperature-°c 

FIGURE 1 

20 

15 

o 

'AS804A 
PROPAGATION DELAY TIMES 

vs 
LOAD CAPACITANCE 

Vee = 5 v tP~/ 
-tr '" tf=2n5 

AL = 500n /" 
-TA=25°e 

L/ 
tP~ 

/" /' 
/V /' 

/' 

~ ./ 
/ 

I--- --
V 

I /' 

// V 

o 200 400 600 800 1000 1200 1400 1600 1800 2000 

CL -Load Capacitance-pF 

FIGURE 3 

tData for temperatures below O°C and above 70°C are applicable for Series 54AS Circuits only. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

Input Rise and Fall Times-ns 

(t r = tf 10% to 90%) 

FIGURE 2 

12£ 



Advanced Low-Power Schottky • 
and 

Advanced Schottky Circuits 

2-1 



• 

2·2 



2 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input 
NAND gates. They perform the boolean functions 
Y = A'8 or Y = A+Bin positive logic. 

The SN54ALSOOA is characterized for operation 
over the full military temperature range of - 55°C to 
125°C. The. SN74ALSOOA is characterized for 
operation from a °C to 70°C. 

logic symbol 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

FUNCTION TABLE (eech 9ate) 

INPUTS OUTPUT 

A B Y 
H H L 

L X H 

X L H 

Pin numbers shown are for J and N packages. 

TYPES SN54ALSOOA, SN74ALSOOA 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 

02661, APRIL 1982. 

SN54ALSOOA ... J PACKAGE 

SN74ALSOOA .•. N PACKAGE 

(TOP VIEW) 

18 
1Y 

28 
2Y 

4A 
4Y 
38 
3A 
3Y 

SN54ALSOOA ... FH PACKAGE 

SN74ALSOOA ... FN PACKAGE 

(TOP VIEW) 

U 
III <X: U UIll ...... z>'<t 

NC-No internal connection 

4A 
NC 
4Y 
NC 
38 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALSOOA, SN74ALSOOA 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALSOOA . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALSOOA .................................. 0 °C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 
SN54ALSOOA SN74ALSOOA 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VII; High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

4 
IOL Low-level output current mA 

8 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALSOOA SN74ALSOOA 

UNIT 
MIN TYP+ MAX MIN TYP+ MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH 
Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 

V 
Vee = 4.5 V IOH = -0.4 mA 2.7 3.4 

VOL 
Vee = 4.5 V, IOL = 4 mA 0.25 0.4 0.25 0.4 

V 
Vee = 4.5 V IOL = 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ,..A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Va = 2.25V -15 -70 -15 -70 mA 

leeH Vee = 5.5 V, VI = 0 V 0.5 0.85 0.5 0.85 mA 

leeL Vee = 5.5 V, VI = 4.5 V 1.5 3 1.5 3 mA 

tAli typical values are at V CC = 5 V, T A = 25 DC. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 1) 

VCC = 5 V, vcc = 4.5 V to 5.5 V, 

cL = 15 pF, CL = 50 pF, 

FROM TO RL = 500 Q, RL = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALSOOA SN54ALSOOA SN74ALSOOA 

TYP MIN MAX MIN MAX 

tpLH A or B Y 4 3 14 3 11 ns 

tpHL A or B Y 3 2 10 2 8 ns 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input 
NAND gates. They perform the boolean functions 
Y = A·B or Y = A + B in positive logic. The open­
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open­
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often used to generate higher VOH 
levels. 

The SN54ALS01 is characterized for operation over 
the full military temperature range of - 55 DC to 
125 DC. The SN74ALS01 is characterized for opera­
tion from O'DC to 70 DC. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B y 

H H L 

L X H 

X L H 

logic symbol 

lA 
(2) & 

16 
(3) 

2A 
(5) 

26 
(6) 

3A 
(8) 

36 
(9) 

4A 
(11) 

46 
(12) 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS01, SN74ALS01 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 

WITH OPEN·COLLECTOR OUTPUTS 
02661. APRIL 1982 

SN54ALS01 ... J PACKAGE 

SN74ALS01 ... N PACKAGE 

(TOP VIEW) 

1Y VCC 
1A 4Y 
1B 4B 
2Y 4A 
2A 3Y 
2B 3B 

GND 3A 

SN54ALS01 ... FH PACKAGE 

SN74ALS01 ... FN PACKAGE 

1B 
NC 
2Y 
NC 
2A 

(TOP VIEW) 

U 
<!>-UU>-

Z>q-

NC-No internal connection 

4B 
NC 
4A 
NC 
3Y 

Copyright CD 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS01, SN74AlS01 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 
WITH OPEN·COLLECTOR OUTPUlS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................ 7 V 
Operating free-air temperature range: SN54ALS01 .............................. - 55 °e to 125 °e 

SN74ALS01 ............ .-..................... OOeto70oe 
Storage temperature range .............................................. " - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS01 SN74ALS01 

MIN NOM MAX MIN NOM MAX 
UNIT 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-Ieve.! input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 
4 

8 
mA 

TA Operating free-air temperature -55 125 0 70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS01 SN74ALS01 

MIN TYP* MAX MIN TYP* MAX 
UNIT 

VIK Vce = 4.5 V, II = -18 mA -1.5 -1.5 V 

IOH Vec = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

VOL 
Vee = 4.5 V, 10L = 4 mA 0.25 0.4 0.25 0.4 

Vce = 4.5 V 10L = 8 mA 0.35 0.5 
V 

II Vec = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 IJA 

IlL VCC = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

ICCH Vec = 5.5 V, VI = OV 0.43 0.85 0.43 0.85 mA 

lecL Vee = 5.5 V, VI = 4.5 V 1.62 3 1.62 3 mA 

*AII typical values are at Vee = 5 v, TA = 25°e. 

switching characteristics (see note 1) 

VCC = 5 V, VCC = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 
FROM TO RL = 2 kQ, RL = 2 kQ, 

PARAMETER UNIT 
(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS01 SN54ALS01 SN74ALS01 

TYP MIN MAX MIN MAX 

tpLH A or B Y 20 23 59 23 54 ns 

tpHL A or B Y 12 8 29 8 28 ns 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54ALS02, SN74ALS02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATES 

D2661, APRIL 1982 >----------------------------------------------------------------
o Package Options Include Both Plastic and 

Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input NOR 
gates, They perform the boolean functions 
Y = A + B or Y = A'S in positive logic. 

The SN54ALS02 is characterized for operation over 
the full military temperature range of - 55 DC to 
125 DC. The SN74ALS02 is characterized for opera­
tion from 0 DC to 70 DC. 

logic symbol 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H X L 

X H L 

L L H 

Pin numbers shown are for J and N packages. 

SN54ALS02 ... JPACKAGE 

SN74ALS02 ... N PACKAGE 

(TOP VIEW) 

VCC 
4Y 
48 
4A 
3Y 
38 

-.... __ ....-3A 

SN54ALS02 ... FH PACKAGE 

SN74ALS02 ... FN PACKAGE 

18 

NC 
2Y 
NC 

(TOP VIEW) 

U 
4:>-U U>-.... z><t 

NC-No internal connection 

4B 

NC 
4A 
NC 
3Y 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS02, SN74ALS02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee .............................................................. 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54ALS02 ............................. " - 55°C to 125°C 

SN74ALS02 ................................... 0 °C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 
SN54ALS02 SN74ALS02 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 
VIH High-level input voltage 2 2 V 
Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOl Low-level output current 
4 

mA 
8 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS02 SN74ALS02 

MIN TYP* MAX MIN TYP* MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH 
Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 

V 
Vee - 4.5 V IOH - -0.4 mA 2.7 3.4 

VOL 
Vee - 4.5 V, IOl = 4 mA 0.25 0.4 0.25 0.4 

V 
Vee - 4.5 V IOL - 8 mA 0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 /AA 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee - 5.5 V, Va - 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI = OV 0.86 2.2 0.86 2.2 mA 

leel Vee - 5.5 v, VI - 4.5 V 2.16 4 2.16 4 mA 

tAli typical values are at VCC = 5 V, TA = 25°C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 1) 

VCC = 5 V, VCC = 4.5 V to 5.5 V. 
CL = 15pF, CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, RL = 500 Q, 

(lNPUTI (OUTPUT) TA = 25°C TA = MIN to MAX 
UNIT 

'ALS02 SN54ALS02 SN74ALS02 

TYP MIN MAX MIN MAX 

tplH A or B Y 6 3 14 3 12 ns 

tpHl A or B Y 5 3 11 3 10 ns 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

48~ 



o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input 
NAND gates, They perform the boolean functions 
Y == A·8 or Y == A + B in positive logic. The open­
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open­
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often used to generate higher VOH 
levels. 

The SN54ALS03A is characterized for operation 
over the full military temperature range of - 55°C to 
125°C. The SN74ALS03A is characterized for 
operation from 0 °C to 70°C. 

FUNCTION TABLE (each gate) 

logic symbol 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

INPUTS 

A B 

H H 

L X 

X L 

OUTPUT 

Y 

L 

H 

H 

Pin number3 shown are for J and N packages. 

TYPES SN54ALS03A, SN74ALS03A 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 

WITH OPEN·COLLECTOR OUTPUTS 
D2661, APRIL 1982 

SN54ALS03A ... J PACKAGE 

SN74ALS03A ... N PACKAGE 

(TOP VIEW) 

1A VCC 
18 48 

1Y 4A 

2A 4Y 

28 38 

2Y 3A 

GND 3Y 

SN54ALS03A . . , FH PACKAGE 

SN74ALS03A ... FN PACKAGE 

(TOP VIEW) 

U 
CO .:! U Uco 

Z>'<t 

3 2 1 2019 

1Y 4A 

NC NC 

2A 4Y 

NC NC 

28 38 

>-0 U>-.:! 
NZ z(")(") 

t9 

NC - No internal connection 

Copyright © 1 982 by Texas Instruments Incorporated 
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TYPES SN54ALS03A, SN74ALS03A 
QUADRUPLE 2·INPUT POSITlVE·NAND GATES 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................ 7 V 
Operating free-air temperature range: SN54ALS03A . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS03A ................................. 0 °e to 70 DC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 1 50°C 

recommended operating conditions 

SN54ALS03A SN74ALS03A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 
4 

mA 
8 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS03A SN74ALS03A 

UNIT 
MIN TVP* MAX MIN TVP* MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

IOH Vee - 4.5 V. VOH = 5.5 V 0.1 0.1 mA 

VOL 
Vee = 4.5 V. 10L = 4 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V 
V 

IOL = 8 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 /JA 

IlL Vee = 5.5 V. VI - 0.4 V -0.1 -0.1 mA 

leeH Vee = 5.5 V. VI = 0 V 0.43 0.85 0.43 0.85 mA 

leeL Vee = 5.5 V. VI = 4.5 V 1.62 3 1.62 3 mA 

tAli typical values are at Vee = 5 V. TA = 25°e. 

switching characteristics (see note 1) 

VCC = 5 V. VCC = 4.5 V to 5.5 V. 

CL = 15 pF. CL = 50 pF. 
FROM TO RL = 2 kQ. RL = 2 kQ. 

PARAMETER UNIT 
(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS03A SN54ALS03A SN74ALS03A 

TYP MIN MAX MIN MAX 

tpLH A or B Y 20 23 59 23 54 ns 

tpHL A or B Y 12 5 26 5 22 ns 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain six independent inverters, 
They perform the boolean function Y = A. 

The SN 54ALS04 is characterized for operation over 
the full military temperature range of - 55 °C to 
125 °C. The SN74ALS04 is characterized for opera­
tion from 0 °C to 70 °C. 

logic symbol 

lA 

2A 

3A 

4A 

5A 

6A 

FUNCTION TABLE 

(each inverter) 

INPUT OUTPUT 

A y 

H L 

L H 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS04, SN74ALS04 
HEX INVERTERS 

02661, APRIL 1982 

SN54ALS04 ... J PACKAGE 

SN74ALS04 ... N PACKAGE 

(TOP VIEW) 

1A VCC 
1Y 6A 
2A 
2Y 
3A 
3Y 

6Y 
5A 
5Y 
4A 
4Y 

SN54ALS04 ... FH PACKAGE 

SN74ALS04 ... FN PACKAGE 

2A 
NC 
2Y 

NC 

3A 

(TOP VIEW) 

U 
>-~uu~ 

Z><D 

2 1 2019 

NC-No internal connection 

6Y 
NC 

5A 
NC 

5Y 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS04, SN74ALS04 
HEX INVERTERS 

absolute maximum ratings over operating free-air temperature range (unless othorwlse noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS04 ... . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55 °e to 125 °e 

SN74ALS04 ................................... 0 °e to 70 °e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS04 SN74ALS04 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output currer,t -0.4 -0.4 mA 

4 
IOL Low-level output current mA 

8 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
SN54ALS04 SN74ALS04 

PARAMETER TEST CONDITIONS UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V. IOH = -0.4 mA 2.5 3.4 
VOH V 

Vee = 4.5 V IOH = -0.4 mA 2.7 3.4 

Vee = 4.5 V. IOL = 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOL = 8 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 /lA 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V. Vo = 2.25 V -15 -70 -15 -70 mA 

leCH Vec = 5.5 V. VI = 0 V 0.65 1.1 0.65 1.1 mA 

leeL Vee = 5.5 V. VI = 4.5 V 2.4 3.8 2.4 3.8 mA 

tAli typical values are at Vee = 5 v, T A = 25 ae. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 1) 

Vcc = 5 V. VCC = 4.5 V to 5.5 V. 

CL = 15 pF. CL = 50 pF. 

FROM TO RL = 500 Q. RL = 500 Q. 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS04 SN54ALS04 SN74ALS04 

TYP MIN MAX MIN MAX 

tpll-I A Y 4 3 14 3 11 ns 

tpHL A y 3 2 12 2 9 ns 

NOTE1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS05, SN74ALS05 
HEX INVERTERS WITH OPEN·COLLECTOR OUTPUTS 

o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain six independent inverters. 
They perform the boolean function Y = A. The open­

collector outputs require pull-up resistors to perform 

correctly. They may be connected to other open­
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 

devices are often used to generate higher VOH 
levels. 

The SN54ALS05 is characterized for operation over 

the full military temperature range of - 55°C to 

125°C. The SN74ALS05 is characterized for opera­
tion from a °C to 70°C. 

logic symbol 

FUNCTION TABLE (each inverter) 

1A 

2A 

3A 

4A 

5A 

6A 

INPUT 

A 

H 

L 

OUTPUT 

Y 
L 

H 

Pin numbers shown are for J and N packages. 

D2661. APRIL 1982 

SN54ALS05 ... J PACKAGE 

SN74ALS05 ... N PACKAGE 

1A 

1Y 
2A 
2Y 

3A 

3Y 
GND 

(TOP VIEW) 

VCC 
6A 

6Y 
5A 
5Y 

4A 

4Y 

SN54ALS05 . . . FH PACKAGE 

SN74ALS05 . . . FN PACKAGE 

(TOP VIEW) 

2A 

NC 

2Y 

NC 
3A 

u 
>-<!uu<! 
~Z>c.o 

NC - No internal connection 

6Y 
NC 

5A 
NC 

5Y 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS05, SN74ALS05 
HEX INVERTERS WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free·alr temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................ 7 V 
Operating free-air temperature range: SN54ALS05 .............................. - 55°C to 125°C 

SN74ALS05 .................................. 0 °e to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

• recommended operating conditions 

SN54ALS05 SN74ALS05 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

4 
IOL low-level output current mA 

8 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS05 SN74ALS05 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP; MAX MIN TYP; MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

10H Vee = 4.5 V, VOH = 5.5V 0.1 0.1 mA 

Vee = 4.5 V, 10l = 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V 10l = 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 I1A 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

leeH Vee = 5.5 V, VI = 0 V 0.65 1.1 0.65 1.1 mA 

leel Vee = 5.5 V, VI = 4.5 V 2.4 3.8 2.4 3.8 mA 

tAli typical values are at vee; 5 V, TA = 25°e. 

switching characteristics (see note 1) 

VCC = 5 V, vcc = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

FROM TO RL = 2 kQ, RL = 2 kQ, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°C TA = MlrJ to MAX 

'ALS05 SN54ALS05 SN74ALS05 

TYP MIN MAX MIN MAX 

tplH A Y 20 23 59 23 54 ns 

tpHl A Y 7 7 29 7 23 ns 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input AND 
gates. They perform the boolean functions Y = k8 
or Y = A + B in positive logic. 

The SN54ALS08 is characterized for operation over 
the full military temperature range of - 55°C to 
125°C. The SN74ALS08 is characterized for opera­
tion from 0 °c to 70°C. 

logic symbol 

lA 
(1) 

lB 
(2) 

2A 
(4) 

2B 
(5) 

3A 
(9) 

3B 
(10) 

4A 
(12) 

4B 
(13) 

FUNCTION TABLE 

(each gate) 

INPUTS OUTPUT 

A B y 

H H H 

L X L 

X L L 

& 

Pin numbers shown are for J and N packages. 

(3) lY 

(6) 2Y 

(8) 3Y 

(11) 4Y 

TYPES SN54ALSOB, SN74ALSOB 
QUADRUPLE 2·INPUT POSITIVE·AND GATES 

D2661, APRIL 1982 

SN54ALS08 ... J PACKAGE 

SN74ALS08 ... N PACKAGE 

18 
1Y 
2A 
28 
2Y 

(TOP VIEW) 

VCC 
48 
4A 
4Y 
38 
3A 

-. ._3Y 

SN54ALS08 ... FH PACKAGE 

SN74ALS08 ... FN PACKAGE 

1Y 4 

NC 5 

2A 6 

NC 7 

28 8 

(TOP VIEW) 

U 
co4:U Uco ...-...-z><:t 

NC-No internal connection 

4A 

NC 
4Y 
NC 
38 

Copyright © 1982 by Texas Instruments Incorporated 

TEXAS INSTRUMENTS 2·15 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



• 

2-16 

TYPES SN54ALSDB, SN74ALSDB 
QUADRUPLE 2·INPUT POSITIVE·AND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS08 ............................... - 55°C to 125°C 

SN74ALS08 ................................... 0 °C to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 
SN54ALS08 SN74ALS08 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

4 
IOL Low-level output current 

8 
mA 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS08 SN74ALS08 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPi MAX MIN TYPt MAX 

VIK Vce = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 
VOH V 

Vec = 4.5 V IOH = -0.4 mA 2.7 3.4 

Vce = 4.5 V, IOl - 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOl = 8 mA 0.35 0.5 

II VCC - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 IlA 

III Vce = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

IO§ VCC - 5.5 V, Vo - 2.25 V -30 -112 -30 -112 mA 

ICCH Vce = 5.5 V, VI = 4.5 V 1.3 2.4 1.3 2.4 mA 

ICCl Vec - 5.5 V, VI - 0 V 2.2 4 2.2 4 mA 

tAli typical values are I1t VCC = 5 V, T A = 25 ac. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 1) 

VCC = 5 V, VCC = 4.5 V to 5.5 V, 

Cl = 15 pF, CL = 50 pF, 

FROM TO RL = 500 Q, RL = 500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALSOS SN54ALSOS SN74ALSOS 

TYP MIN MAX MIN MAX 

tplH A or B Y 8 4 16 4 14 ns 

tpHl A or B Y 5 3 12 3 10 ns 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input AND 
gates. They perform the boolean functions Y = A·8 

or Y = A + B in positive logic. The open-collector 
outputs require pull-up resistors to perform correctly. 

They may be connected to other open-collector out­

puts to implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 

often used to generate higher VOH levels. 

The SN54ALS09 is characterized for operation over 

the full military temperature range of - 55 DC to 

125°C. The SN74ALS09 is characterized for opera­
tion from 0 °C to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H H H 

L X L 

X L L 

logic symbol 

lA 
(11 & 

(2) Q (3) lY 
lB 

2A 
(4) 

(5) 
(6) 2Y 

2B 

3A 
(9) 

(10) 
(8) 3Y 

3B 

4A 
(12) 

(13) 
(11) 4Y 

4B 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS09, SN74ALS09 
QUADRUPLE 2·INPUT POSITIVE·AND GATES 

WITH OPEN·COLLECTOR OUTPUTS 
02661. APRIL 1982 

SN54ALS09 . . . J PACKAGE 

SN74ALS09 ... N PACKAGE 

(TOP VIEW) 

1A VCC 
18 48 
1Y 4A 
2A 4Y 
28 38 
2Y 3A 

GND 3Y 

SN54ALS09 ... FH PACKAGE 

SN74ALS09 ... FN PACKAGE 

1Y 

NC 
2A 

NC 

28 

(TOP VIEW) 

U 
co<X:UUco 

Z>'<t 

3 2 1 2019 

9 10 111213 

>-OU>-<X: 
NZZC"?C"? 

(!) 

NC - No internal connection 

4A 

NC 
4Y 

NC 

38 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS09, SN74ALS09 
QUADRUPLE 2·INPUT POSITIVE·AND GATES 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ........ ' ...................................................... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................ 7 V 
Operating free-air temperature range: SN54ALS09 .............................. - 55°C to 125°C 

SN74ALS09 .................................. 0 °e to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS09 SN74ALS09 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL 
4 

Low-level output current mA 
8 

TA Operating free-air temperature - 55 125 a 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS09 SN74ALS09 

UNIT 
MIN TYP+ MAX MIN TYP+ MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

10H Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

Vee = 4.5 V, 10L = 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5V 10L = 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 fJA 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

leeH Vee = 5.5 V, VI = 4.5 V 1.35 2.4 1.35 2.4 mA 

leeL Vee = 5.5 V, VI = a V 2.2 4 2.2 4 mA 

tAli typical values are at Vee = 5 V, TA = 25°e. 

switching characteristics (see note 1) 

Vcc = 5 V, vcc = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

FROM TO RL = 2 kQ, RL = 2 kQ, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS09 SN54ALS09 SN74ALS09 

TYP MIN MAX MIN MAX 

tpLH A or B Y 20 23 59 23 54 ns 

tpHL A or B Y 10 5 17 5 15 ns 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain three independent 3-input 
NAND gates. They perform the boolean functions 
Y = A-8'C or Y = A + B + C in positive logic. 

The SN 54ALS 10 is characterized for operation over 
the full military temperature range of - 55 °C to 
125 °C. The SN74ALS1 0 is characterized for opera­
tion from 0 °c to 70 °C. 

FUNCTION TABLE (each gate) 

A 

H 

L 

X 

X 

logic symbol 

lA (1) 

18 

lC 

2A 

28 

2C 

38 

3C (11) 

INPUTS OUTPUT 

B C y 

H H L 

X X H 

L X H 

X L H 

& 

Pin numbers shown are for J and N packages. 

2Y 

3Y 

TYPES SN54ALS10, SN74ALS10 
TRIPLE 3·INPUT POSITIVE·NAND GATES 

02661, APRIL 1982 

SN54ALS10 ... JPACKAGE 

SN74ALS10 ... N PACKAGE 

(TOP VIEW) 

1A VCC 
18 1C 
2A 1Y 
28 3C 
2C 38 
2Y 3A 

GND 3Y 

SN54ALS10 ... FH PACKAGE 

SN74ALS10 ... FN PACKAGE 

2A 

NC 
28 
NC 
2C 

(TOP VIEW) 
U' 

CD<!UUU 
z>.-

NC - No internal connection 

1Y 
NC 
3C 
NC 
38 
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TYPES SN54ALS10, SN74ALS10 
TRIPLE 3·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V CC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN 54ALS 10 .... . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 1 25°C 

SN74ALS10 ................................... OOCto70oC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS10 SN74ALS10 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low·level input voltage 0.8 0.8 V 

IOH High·level output current -0.4 -0.4 mA 

4 
IOl low·level output current mA 

8 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS10 SN74ALS10 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP:t MAX MIN TYP:t MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 
VOH V 

Vee = 4.5 V IOH = -0.4 mA 2.7 3.4 

Vee - 4.5 V, IOl - 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOl = 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI - 2.7V 20 20 IJA 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee - 5.5 V, Vo - 2.25V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI = 0 V 0.32 0.6 0.32 0.6 mA 

leel Vee = 5.5 V, VI = 4.5 V 1.2 2.2 1.2 2.2 mA 

tAli typical values are at Vee = 5 V, TA = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current. lOS' 

switching characteristics (see note 1) 

Vcc = 5 V, Vcc = 4.5 V to 5.5 V, 

CL = 15 pF, Cl = 50 pF, 

FROM TO RL = 500 Q, RL = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS10 SN54ALS10 SN74ALS10 

TYP MIN MAX MIN MAX 

tplH Any Y 4 3 14 3 11 ns 

tpHl Any Y 10 4 21 4 18 ns 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain three independent 3-input 
AND gates. They perform the boolean functions 

Y = A'B'C or Y = A + B + C in positive logic. 

The SN 54ALS 11 is characterized for operation over 
the full military temperature range of - 55°C to 
125°C. The SN74ALS11 is characterized for opera­
tion from O°C to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C Y 

H H H H 

L X X L 

X L X L 

X X L L 

logic symbol 

1A 
(1) 

& 

(2) (12) 
1Y 1B 

1C 
(13) 

2A 
(3) 

(4) (6) 
2Y 2B 

2C 
(5) 

3A 
(9) 

3B 
(10) (8) 

3Y 

3C 
(11) 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS11, SN74ALS11 
TRIPLE 3·INPUT POSITlVE·AND GATES 

02661. APRIL 1982 

SN54ALS11 ... JPACKAGE 

SN74ALS11 ... N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 1C 
2A 1Y 
2B 3C 
2C 3B 
2Y 3A 

3Y 

SN54ALS11 ... FH PACKAGE 

SN74ALS11 ... FN PACKAGE 

2A 
NC 
2B 
NC 
2C 

(TOP VIEW) 

U 
co«uuu 

Z>~ 

2 1 2019 

9 10 111213 

>-OU>-« 
NZZC")C") 

c.:J 

NC-No internal connection 

1Y 
NC 
3C 
NC 
3B 
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TYPES SN54ALS11, SN74ALS11 
TRIPLE 3·INPUT POSITIVE·AND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS11 ............................... - 55°C to 125°C 

SN74ALS11 ................................... 0 °C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS11 SN74ALS11 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -0.4 -0.4 mA 

IOL Low-level output current 
4 

mA 
8 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS11 SN74ALS11 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPi MAX MIN TYPi MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH 
Vec = 4.5 V, 10H = -0.4 mA 2.5 3.4 

V 
VCC = 4.5 V 10H = -0.4 mA 2.7 3.4 

Val 
Vec = 4.5 V, 10l = 4 mA 0.25 0.4 0.25 0.4 

V 
Vee = 4.5 V 10l = 8 mA 0.35 0.5 

II Vec = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vec - 5.5 V, VI = 2.7 V 20 20 /lA 

III Vec - 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

10§ VCC = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

leCH Vec = 5.5 V, VI = 4.5 V 1 1.8 1 1.8 mA 

leCl VCC = 5.5 V, VI = 0 V 1.6 3 1.6 3 mA 

tAli typical values are at VCC = 5 V, T A = 25 DC. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 

switching characteristics (see note 1) 

VCC = 5V. VCC = 4.5 V to 5.5 V. 

CL = 15pF. CL = 50 pF. 

FROM TO RL = 500 Q, RL = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS11 SN54ALS11 SN74ALS11 

TYP MIN MAX MIN MAX 

tplH Any Y 12 5 23 5 20 ns 

tpHl Any Y 6 3 12 3 10 ns 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain three independent 3-input 
NAND gates with open-collector outputs. These 
gates perform the boolean functions Y = A·B·C or 
Y = A + B + C in positive logic. The open-collector 
outputs require pull-up resistors to perform correctly. 
They may be connected to other open-collector out­
puts to implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VOH levels. 

The SN54ALS12 is characterized for operation over 
the full military range of - 55 °C to 125 °C. The 
SN7 4ALS 1 2 is characterized for operation from a °C 
to 70 oC. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C y 

H H H L 

L X X H 

X L X H 

X X L H 

logic symbol 

lA 
(11 a. 

lB 

lC 

2A 

2B 

2C 

3A 

3B 

3C 
(111 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS12, SN74ALS12 
TRIPLE 3·INPUT POSITIVE·NAND GATES 

WITH OPEN·COLLECTOR OUTPUTS 
02661. APRIL 1982 

SN54ALS12 ... J PACKAGE 

SN74ALS12 ... N PACKAGE 

(TOP VIEW) 

1A Vee 
1B 1e 

2A 1Y 

2B 3e 

2C 3B 

2Y 3A 

GND 3Y 

SN54ALS12 .•. FH PACKAGE 

SN74ALS12 ..• FN PACKAGE 

(TOP VIEW) 

2A 
NC 
2B 
NC 
2C 

U 
CD«U UU 

z>.-

NC- No internal connection 

lY 
NC 
3C 
NC 
3B 
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TYPES SN54ALS12, SN74ALS12 
TRIPLE 3·INPUT POSITIVE·NAND GATES 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................ 7 V 
Operating free-air temperature range: SN54ALS 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55 °e to 125 °e 

SN74ALS12 .................................. OOeto70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS12 SN74ALS12 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

4 
IOL Low-level output current mA 

8 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS 
SN54ALS12 SN74ALS12 

PARAMETER UNIT 
MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

Vee - 4.5 V, IOL - 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOL ~ 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 /JA 

IlL Vec - 5.5 V, VIL - 0.4 V -0.1 -0.1 mA 

ICCH VCC = 5.5 V, VI = 0 V 0.32 0.6 0.32 0.6 mA 

IceL VCC = 5.5 V, VI = 4.5 V 1.2 2.2 1.2 2.2 mA 

~AII typical values are at Vee = 5 V. T A = 25°C. 

switching characteristics (see note 1) 

VCC = 5 V, VCC = 4.5 V to 5.5 V, 

CL=15pF, CL = 50 pF, 

FROM TO RL = 2 kQ, RL = 2 kQ, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS12 SN54ALS12 SN74ALS12 

TYP MIN MAX MIN MAX 

tpLH Any Y 20 23 59 23 54 ns 

tpHL Any Y 15 9 37 9 30 ns 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain three independent 3-input 
AND gates with open-collector outputs. These gates 
perform the boolean functions Y = A·B·C or 
Y = A + B + C in positive logic. The open-collector 
outputs require pull-up resistors to perform correctly. 
They may be connected to other open-collector out­
puts to implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VOH levels. 

The SN54ALS15 is characterized for operation over 
the full military range of - 55°C to 125°C. The 
SN74ALS15 is characterized for operation from ooC 
to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C y 

H H H H 

L X X L 

X L X L 

X X L L 

logic symbol 

1A 
(1) 

& 

18 
(2) Q (12) 1Y 

1C 

2A 

28 /61 2Y 

2C 

3A 

38 (8) 3Y 

3C 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS15, SN74ALS15 
TRIPLE 3·INPUT POSITIVE·AND GATES 

WITH OPEN·COLLECTOR OUTPUTS 
02661. APRIL 1982 

SN54ALS15 ..• J PACKAGE 

SN74ALS15 ..• N PACKAGE 

(TOPVIEWI 

1A VCC 
1B 1C 
2A 1Y 
2B 3C 
2C 3B 
2Y 3A 

GND 3Y 

SN54ALS15 .•. FH PACKAGE 

SN74ALS15 •.. FN PACKAGE 

(TOPVIEWI 

2A 
NC 
2B 
NC 
2C 

u 
co ~ u uu 
........ Z> .... 

>-ou>-~ 
NZZMM 

(!) 

1Y 
NC 
3C 
NC 
3B 

NC - No internal connection 
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TYPES SN54ALS15, SN74ALS15 
TRIPLE 3·INPUT POSITIVE·AND GATES 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage ..................................................................... 7 V 
Off-state output voltage ............................................................ 7 V 
Operating free-air temperature range: SN54ALS15 .............................. - 55 °e to 125 °e 

SN74ALS15 .................................. OOeto70oe 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS15 SN74ALS15 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

4 
IOL Low-level output current mA 

8 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS15 SN74ALS15 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPi MAX MIN TYPi MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

IOH Vec = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

VOL 
Vec = 4.5 V, IOL = 4 mA 0.25 0.4 0.25 0.4 

V 
Vcc = 4.5V IOL = 8 mA 0.35 0.5 

II Vcc = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vcc = 5.5 V, VI = 2.7 V 20 20 fAA 

IlL VCC = 5.5 V, VIL = 0.4 V -0.1 -0.1 mA 

ICCH VCC = 5.5 V, VI = 4.5V 1 1.8 1 1.8 mA 

ICCL VCC = 5.5 V, VI = 0 V 1.66 3 1.66 3 mA 

~AII typical values are at Vee = 5 v, T A = 25°C. 

switching characteristics (see note 1) 

Vcc = 5 V, Vcc = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

FROM TO RL = 2 kQ, RL = 2 kQ, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS15 SN54ALS15 SN74ALS15 

TYP MIN MAX MIN MAX 

tpLH Any Y 20 23 59 23 54 ns 

tpHL Any Y 10 6 14 6 13 ns 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain two independent 4-input 
NAND gates. They perform the boolean functions 
Y = ~ or Y = A+B+C+D in positive logic. 

The SN54ALS20A is characterized for operation 
over the full military temperature range of - 55°C to 
125°C. The SN74ALS20A is characterized for 
operation from 0 °C to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C D Y 

H H H H L 

L X X X H 

X L X X H 

X X L X H 

X X X L H 

logic symbol 

1A 
(1) & 

18 
(2) 

1Y 
1C 

10 

2A 

28 
2Y 

2C 

20 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS2DA, SN74ALS20A 
DUAL 4·INPUT POSITIVE·NAND GATES 

02661. APRIL 1982 

SN54ALS20A .•. J PACKAGE 

SN74ALS20A ..• N PACKAGE 

(TOP VIEW) 

1A 
18 
NC 
1C 
1D 
1Y 

-"' __ ..r-

VCC 
2D 
2C 
NC 
28 
2A 
2Y 

SN54ALS20A ••. FH PACKAGE 

SN74ALS20A .•. FN PACKAGE 

(TOP VIEW) 

NC 5 

1C 6 

NC 7 

1D 8 

u 
CllctUUo 
.-.-Z>N 

3 2 1 2019 

9 1011 1213 

>-ou>-ct 
'-ZZNN 

t!) 

NC - No internal connection 

2C 

NC 
NC 
NC 
28 
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TYPES SN54ALS20A, SN74ALS20A 
DUAL 4·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS20A .............................. - 55°C to 125°C 

SN74ALS20A .................................. 0 °C to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SNS4ALS20A SN74ALS20A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOL Low-level output current 
4 

mA 
8 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SNS4ALS20A SN74ALS20A 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

V IK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

V OH 
Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 

V 
Vee = 4.5 V IOH = -0.4 mA 2.7 3.4 

VOL 
Vee - 4.5 V, IOL ~ 4 mA 0.25 0.4 0.25 0.4 

V 
Vee = 4.5 V IOL = 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI - 2.7 V 20 20 I-IA 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee - 5.5 V, Vo - 2.25 V -15 -70 -15 -70 mA 

leeH Vee = 5.5 V, VI = 0 V 0.22 0.4 0.22 0.4 mA 

leeL Vee = 5.5 V, VI = 4.5 V 0.81 1.5 0.81 1.5 mA 

tAli typical values are at Vee = 5 V. TA = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 1) 

Vcc = SV, Vcc = 4.S V to S.S V, 

c L = 1S pF, c L = 50 pF, 

PARAMETER 
FROM TO RL = SOO Q, RL = SOO Q, 

UNIT 
(lNPUTI (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS20A SN54ALS20A SN74ALS20A 

TYP MIN MAX MIN MAX 

tplH Any Y 4 3 13 3 11 ns 

tpHL Any Y 4 3 12 3 10 ns 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain two independent 4-input AND 
gates. They perform the boolean functions 
Y = A'B'C'D or Y = A+B+C+D in positive logic. 

The SN54ALS21 is characterized for operation over 
the full military temperature range of - 55°C to 
125°C. The SN74ALS21 is characterized for opera­
tion from 0 °C to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C D Y 

H H H H H 

L X X X L 

X L X X L 

X X L X L 

X X X L L 

logic symbol 

lA 
(11 & 

18 
(21 

(61 
(41 lY 

lC 

10 
(51 

2A 
(91 

28 
(101 

(81 
(121 2Y 

2C 

20 
(131 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS21, SN74ALS21 
DUAL 4·INPUT POSITIVE·AND GATES 

02661, APRIL 1982 

SN54ALS21 ... J PACKAGE 

SN74ALS21 , , . N PACKAGE 

(TOP VIEW) 

1A 
1B 
NC 
1C 
1D 
1Y 

VCC 
2D 
2C 
NC 
2B 
2A 
2Y 

SN54ALS21 ... FH PACKAGE 

SN74ALS21 ... FN PACKAGE 

NC 4 

NC 5 

1C 6 

NC 
1D 8 

(TOP VIEW) 

U 
co<I:uuo 

Z>N 

1 2019 

9 10 11 1213 

>-OU>-<I: 
ZZNN 
c..:J 

18 2C 
17 NC 
16 NC 
15 NC 

14 28 

NC - No internal connection 
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TYPES SN54ALS21, SN74ALS21 
DUAL 4·INPUT POSITIVE·AND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN 54ALS21 ............................... - 55°C to 1 25°C 

SN74ALS21 ................................... 0 °C to 70°C 
Storage temperature range .............................................. " - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS21 SN74ALS21 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 
VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -0.4 -0.4 mA 

4 
IOL Low-level output current mA 

8 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS21 SN74ALS21 
PARAMETER TEST CONDITIONS 

MAX MAX 
UNIT 

MIN TYP: MIN TYP: 
VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 
VOH V 

Vee = 4.5 V IOH = -0.4 mA 2.7 3.4 

Vee = 4.5 V, IOL = 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOL = 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 /AA 

III Vee = 5.5 V, Vil = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI = 4.5 V 0.67 1.2 0.67 1.2 mA 

leel Vee = 5.5 V, VI = 0 V 1.1 2 1.1 2 mA 

tAli typical values are at V CC = 5 V. T A = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see note 1) 

Vcc = 5 V. VCC = 4.5 V to 5.5 V. 

CL = 15pF, CL = 50 pF, 
FROM TO RL = 500 Q, RL = 500 Q, 

PARAMETER UNIT 
(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AlS21 SN54ALS21 SN74ALS21 

TYP MIN MAX MIN. MAX 

tplH Any Y 12 6 30 6 26 ns 

tpHL Any Y 5 3 12 3 10 ns 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices conta in two independent 4-input 

NAND gates. These gates perform the boolean func­

tions Y = A·B·C·D or Y = A + B + C + D in positive 
logic. The open-collector outputs require pull-up 

resistors to perform correctly. They may be con­

nected to other open-collector outputs to implement 
active-low wired-OR or active-high wired-AND func­

tions. Open-collector devices are often used to 

generate higher VOH levels. 

The SN54ALS22A is characterized for operation 

over the full military temperature range of - 55°C to 
125°C. The SN74ALS22A is characterized for 
operation from 0 °C to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C D Y 

H H H H L 

L X X X H 

X L X X H 

X X L X H 

X X X L H 

logic symbol 

1A 
(1) & 

1B 
(2) 

1Y 
1C 

10 

2A 

2B 
2Y 

2C 

20 
(13) 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS22A, SN74ALS22A 
DUAL 4·INPUT POSITIVE·NAND GATES 

WITH OPEN·COLLECTOR OUTPUTS 
02661. APRIL 1982 

SN54ALS22A . . . J PACKAGE 

SN74ALS22A . . . N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 2D 

NC 2C 

1C NC 

1D 2B 

1Y 2A 

GND 2Y 

SN54ALS22A . . . FH PACKAGE 

SN74ALS22A . . . FN PACKAGE 

(TOP VIEW) 

NC 
NC 

1C 
NC 

1D 

5 

6 

7 

8 

U 
co<!UUO 

Z>N 

2 1 2019 

9 10 11 1213 

r OUr<! 
Z ZNN 
<.:J 

NC - No internal connection 

2C 

NC 
NC 

NC 

2B 
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TYPES SN54ALS22A, SN74ALS22A 
DUAL 4·INPUT POSITIVE·NAND GATES 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage .................................................. .......... 7 V 
Operating free-air temperature range: SN54ALS22A . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS22A ................................. ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS22A SN74ALS22A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

4 
IOL Low-level output current mA 

8 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS22A 

MIN TYPt MAX 

SN74ALS22A 

MIN TYPt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

Vee = 4.5 V, IOL = 4 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V 0.35 
V 

IOL = 8 mA 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI - 2.7V 20 20 /AA 

IlL Vee = 5.5 V, VIL = 0.4 V -0.1 -0.1 mA 

leeH Vee = 5.5 V, VI = 0 V 0.22 0.4 0.22 0.4 mA 

leeL Vee - 5.5 V, VI - 4.5 V 0.8 1.5 0.8 1.5 mA 

tAli typical values are at Vee = 5 V. T A = 25°e. 

switching characteristics (see note 1) 

VCC = 5 V, VCC = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

PARAMETER 
,fROM TO RL = 2 k2, RL = 2 k2, 

UNIT 
(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS22A SN54ALS22A SN74ALS22A 

TYP MIN MAX MIN MAX 

tpLH Any V 20 23 59 23 54 ns 

tPHL Any V 13 6 24 6 20 ns 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain three independent 3-input 
NOR gates. They perform the boolean functions 
Y = A + 8 + Cor Y = A'B'C in positive logic. 

The SN54ALS27 is characterized for operation over 
the full military temperature range of - 55°C to 
125°C. The SN74ALS27 is characterized for opera­
tion from 0 °c to 70°C. 

FUNCTION TABLE (each gate) 

A 

H 

X 

X 

L 

logic symbol 

lA (1) 

18 (2) 

lC (13) 

2A~ 
2B (4) 

2C 
(5) 

3A (9) 

3B (10) 

3C (11) 

INPUTS OUTPUT 

B C y 

X X L 

H X L 

X H L 

L L H 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS27, SN74ALS27 
TRIPLE 3·INPUT POSITIVE·NOR GATES 

D2661. APRIL 1982 

SN54ALS27 ... J PACKAGE 

SN74ALS27 ... N PACKAGE 

(TOP VIEW) 

1A VCC 
18 1C 
2A 1Y 

28 3C 

2C 38 

2Y 3A 

GND 3Y 

SN54ALS27 ... FH PACKAGE 

SN74ALS27 ... FN PACKAGE 

2A 
NC 
28 
NC 
2C 8 

(TOP VIEW) 

U 
CIJ<cUUU 
~~Z>~ 

3 2 1 20 19 

9 10 111213 

>-ou>-<c 
NZZMM 

(!) 

NC-No internal connection 

1Y 
NC 
3C 
NC 
38 

Copyright © 1982 by Texas Instruments Incorp: 

TEXAS INSTRUMENTS 2-33 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



• 

2·34 

TYPES SN54ALS27, SN74ALS27 
TRIPLE 3·INPUT POSITIVE·NOR GATES 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS27 ............................... - 55 °C to 125 °C 

SN74ALS27 ................................... 0 °C to 70 °C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °C to 1 50 °C 

recommended operating conditions 

SN54ALS27 SN74ALS27 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 
VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -0.4 -0.4 mA 

Low-level output current 
4 

IOL mA 
8 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS27 SN74ALS27 

UNIT 
MIN TYP* MAX MIN TYP* MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

VOH 
Vee - 4.5 V. IOH - -0.4 mA 2.5 3.4 

V 
Vee = 4.5 V IOH = -0.4 mA 2.7 3.4 

VOL 
Vee - 4.5 V. IOL - 4 mA 0.25 0.4 0.25 0.4 

V 
Vee = 4.5 V IOL = 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V. VI - 2.7V 20 20 /lA 

IlL Vec - 5.5 V. VIL = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

ICCH Vee - 5.5 V. VI - 0 V 0.97 1.8 0.97 1.8 mA 

leeL Vee = 5.5 V. VI = 4.5 V 2 4 2 4 mA 

tAli typical values are at V CC = 5 V. T A = 25 ·C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see note 1) 

VCC = 5 V. VCC = 4.5 V to 5.5 V. 

CL = 15 pF. CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. RL = 500 Q. 

UNIT 
(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS27 SN54ALS27 SN74ALS27 

TYP MIN MAX MIN MAX 

tpLH Any Y 9 4 22 4 15 ns 

tpHL Any Y 3 3 10 3 9 ns 

NOTE1: For load circuit and voltage waveforms. see page 1-12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input NOR 
buffer gates, They perform the boolean functions 

Y = A + 8 or Y = A'S in positive logic, 

The SN54ALS28 is characterized for operation over 
the full military temperature range of - 55 °C to 
125 °C. The SN74ALS28 is characterized for opera­
tion from 0 °C to 70 °C. 

logic symbol 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

FUNCTION TABLE 

(each gate) 

INPUTS OUTPUT 

A B y 

H X L 

X H L 

L L H 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS28, SN74ALS28 
QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 

02661, APRIL 1982 

SN54ALS28 ... J PACKAGE 

SN74ALS28 ... N PACKAGE 

(TOP VIEW) 

1Y VCC 
1A 4Y 
18 
2Y 
2A 
28 

48 
4A 
3Y 
38 
3A 

SN54ALS28 ... FH PACKAGE 

SN74ALS28 ... FN PACKAGE 

18 4 

NC 5 

2Y 6 

NC 
2A 8 

(TOP VIEW) 

u 
<X:>-uu>­,....z>v 

NC - No internal connection 

48 

NC 
4A 
NC 

3Y 

• 
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TYPES SN54ALS28, SN74ALS28 
QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS28 ............................... - 55 °e to 125 °e 

SN74ALS28 ................................... OOeto70oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

• recommended operating conditions 

SN54ALS28 SN74ALS28 

MIN NOM MAX MIN NOM MAX UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current 
-1 

-2.6 
mA 

12 
IOl low-level output current mA 

24 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS28 SN74ALS28 
PARAMETER TEST CONDITIONS MIN TYPt MAX MIN TYPt MAX UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V. IOH = -1 mA 2.4 3.3 
VOH V 

Vee = 4.5 V IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V. IOl = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOl = 24 mA 0.35 0.5 

II Vee - 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 /JA 

IlL Vee = 5.5 V. VIL = 0.4 V -0.1 -0.1 mA 

lo§ Vee - 5.5 V, Vo = 2.25 V -15 -70 -15 -70 mA 

leeH Vee = 5.5 V. VI = 0 V 1.7 2.8 1.7 2.8 mA 

leel Vee - 5.5 V, VI - 4.5 V 4.8 8 4.8 8 mA 

tAli typical values are at vee; 5 v. T A ; 25 ce. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS28 SN74ALS28 

MIN MAX MIN MAX 

tPlH A or 8 Y 2 10 2 8 ns 

tpHl A or 8 Y 3 10 3 8 ns 

NOTE1: For load circuit and voltage waveforms. see page 1-12. 
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o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain a single 8-input NAND gate 

and perform the following boolean functions in 
positive logic: 

Y = A-B'C'D'E'F'G'H OR 

Y = A+B+C+D+E+F+G+H 

The SN54ALS30 is characterized for operation over 

the full military temperature range of - 55°C to 

125°C, The SN74ALS30 is characterized for opera­
tion from 0 °C to 70°C. 

FUNCTION TABLE 

INPUTS A THRU H 

All inputs H 

One or more inputs L 

logic symbol 

A 
(1) 

(2) 

c 
(3) 

0 
(4) 

(5) 

(6) 

(11) 
G 
H (12) 

& 

Pin numbers shown are for J and N packages. 

OUTPUT 

Y 

L 

H 

(8) y 

TYPES SN54ALS30, SN74ALS30 
a·INPUT POSITIVE·NAND GATES 

02661, APRIL 1982 

SN54ALS30 , .. J PACKAGE 

SN74ALS30 ... N PACKAGE 

(TOP VIEW) 

A VCC 
B NC 
C H 
D G 
E NC 
F NC 

GND y 

SN54ALS30 ... FH PACKAGE 

SN74ALS30 ... FN PACKAGE 

C 
NC 

D 

NC 

E 

(TOP VIEW) 

u 
u uu 

co«Z>Z 

2 1 2019 

u..OU>-U 
zz Z 
t::l 

NC - No internal connection 

H 

NC 

G 
NC 

NC 
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TYPES SN54ALS30, SN74ALS30 
B·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS30 ............................... - 55°C to 125°C 

SN74ALS30 ................................... 0 °C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS30 SN74ALS30 

MIN NOM 
UNIT 

NOM MAX MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low·level input voltage 0.8 0.8 V 

IOH High·level output current -0.4 -0.4 mA 

4 
IOL Low-level output current mA 

8 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS30 SN74ALS30 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

V IK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 
VOH V 

Vee = 4.5 V IOH = -0.4 mA 2.7 3.4 

Vee = 4.5 V, 1m = 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V 10l = 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 IJA 

IlL Vee = 5.5 V, VIL = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI = 0 V 0.22 0.36 0.22 0.36 mA 

leeL Vee = 5.5 V, VI = 4.5 V 0.54 0.9 0.54 0.9 mA 

tA!I typical values are at Vee = 5 V, T A = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 

switching characteristics (see note 1) 

VCC = 5 V, VCC = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

FROM TO RL = 500 Q, RL = 500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS30 SN54ALS30 SN74ALS30 

TYP MIN MAX MIN MAX 

tpLH Any Y 4 3 12 3 10 ns 

tpHL Any Y 10 5 22 5 20 ns 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input OR 
gates. They perform the boolean functions 
Y = A + B or Y = A'S in positive logic. 

The SN54ALS32 is characterized for operation over 
the full military temperature range of - 55 °C to 
125 °C. The SN74ALS32 is characterized for opera­
tion from 0 °C to 70 °C. 

logic symbol 

1A 
(1) 

1B 
(2) 

2A 
(4) 

2B 
(5) 

FUNCTION TABLE 

(each gate) 

INPUTS OUTPUT 

A B Y 

H X H 

X H H 

L L L 

;;'1 

3A---.!.9) 

3B 
(10) 

4A 
(12) 

4B 
(13) 

Pin numbers shown are for J and N packages. 

(3) 1Y 

(6) 2Y 

(8) 3Y 

(11) 4Y 

TYPES SN54ALS32, SN74ALS32 
QUADRUPLE 2·INPUT POSITIVE·OR GATES 

02661, APRIL 1982 

SN54ALS32 ... JPACKAGE 

SN74ALS32 ... N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS32 ... FH PACKAGE 

SN74ALS32 ... FN PACKAGE 

1Y 

NC 

2A 
NC 

2B 

(TOP VIEW) 

U 
CD <l: U UCD 

Z>'<t 

NC - No internal connection 

4A 

NC 

4Y 

NC 

3B 
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TYPES SN54ALS32, SN74ALS32 
QUADRUPLE 2·INPUT POSITIVE·OR GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS32 ............................. " - 55 DC to 125 DC 

SN74ALS32 ................................... 0 DC to 70 DC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54ALS32 SN74ALS32 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

V IL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

4 
IOL Low-level output current mA 

8 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS32 SN74ALS32 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

V IK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 
VOH V 

Vee = 4.5 V IOH = -0.4 mA 2.7 3.4 

Vee = 4.5 V, IOL = 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5V 10l = 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 flA 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

la§ Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI = 4.5 V 1.9 4 1.9 4 mA 

leCL Vee = 5.5 V, VI = 0 V 2.6 4.9 2.6 4.9 mA 

~AII typical values are at Vee = 5 v, T A = 25 ae. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see note 1) 

VCC = 5 V. VCC = 4.5 V to 5.5 V. 

CL = 15 pF. CL = 50 pF. 

FROM TO RL = 500 Q, RL = 500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS32 SN54ALS32 SN74ALS32 

TYP MIN MAX MIN MAX 

tpLH A or B Y 6 3 16 3 14 ns 

tpHL A or B Y 5 3 13 3 12 ns 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input NOR 
buffer gates with open-collector outputs. Open­
collector outputs require resistive pull-up to perform 

logically but can deliver higher VOH levels and are 
commonly used in wired-AND applications~ese 
devices perform the boolean functions Y = A + 8 or 
Y = A·S in positive logic. 

The SN54ALS33 is characterized for operation over 
the full military temperature range of - 55°C to 
125°C. The SN74ALS33 is characterized for opera­
tion from 0 °C to 70°C. 

logic symbol 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H X L 

X H L 

L L H 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS33, SN74ALS33 
QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 

WITH OPEN·COLLECTOR OUTPUTS 
D2661, APRIL 1982 

SN54ALS33 . . . J PACKAGE 

SN74ALS33 ... N PACKAGE 

(TOP VIEW) 

1Y 

1A 
18 
2Y 

2A 
28 

GND 

VCC 
4Y 
48 
4A 
3Y 
38 
3A 

SN54ALS33 . . . FH PACKAGE 

SN74ALS33 ... FN PACKAGE 

(TOP VIEW) 

18 

NC 
2Y 

NC 
2A 

u 
<!>-uu>­
~Z>q-

9 10 111213 

NC - No internal connection 

48 
NC 
4A 
NC 
3Y 
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TYPES SN54ALS33, SN74ALS33 
QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................ 7 V 
Operating free-air temperature range: SN54ALS33 ............................. , - 55°C to 125°C 

SN74ALS33 .................................. 0 °e to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS33 SN74ALS33 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

12 
IOl low-level output current 

24 
mA 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS33 SN74ALS33 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

Vee = 4.5 V, IOl - 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOl = 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 I1A 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

leeH Vee = 5.5 V, VI = 0 V 1.7 2.8 1.7 2.8 mA 

leel Vee = 5.5 V, VI = 4.5 V 4.8 8 4.8 8 mA 

~AII typical values are at Vee = 5 v, T A = 25°e. 

switching characteristics (see note 1) 

Vec = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 680 Q, 
UNIT PARAMETER 

(lNPUTI (OUTPUT) TA = MIN to MAX 

SN54ALS33 SN74ALS33 

MIN MAX MIN MAX 

tplH A or B Y 10 40 10 33 ns 

tpHl A or B Y 7 21 7 18 ns 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input 
NAND buffer gates, They perform the boolean func­
tions Y = A' B or Y = A + B in positive logic, 

The SN54ALS37 is characterized for operation over 
the full military temperature range of - 55 °e to 
125 °e, The SN74ALS37 is characterized for opera­
tion from 0 °e to 70 o e, 

logic symbol 

1A 

16 

2A 

26 

3A 

36 

4A 

46 

FUNCTION TABLE 

(each gate) 

INPUTS OUTPUT 

A B y 

H H L 

L X H 

X L H 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS37, SN74ALS37 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 

02661, APRIL 1982 

SN54ALS37 , , , J PACKAGE 

SN74ALS37 , , , N PACKAGE 

(TOP VIEW) 

1A Vee 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS37 , , , FH PACKAGE 

SN74ALS37 , , , FN PACKAGE 

(TOP VIEW) 

1Y 
Ne 
2A 
Ne 
2B 

U 
en <i U U en 

Z>'d' 

>-ClU>-<i 
NZZC"'lC"'l 

(!) 

NC- No internal connection 

4A 
NC 

4Y 
NC 

3B 
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TYPES SN54ALS37. SN74ALS37 
OUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS37 ............................... - 55°C to 125°C 

SN74ALS37 ................................... 0 °C to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

• recommended operating conditions 

SN54ALS37 SN74ALS37 

MIN NO~ MAX MIN NOM MAX UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-1 

mA 
-2.6 

IOL Low·level output current 
12 

mA 
24 

TA Operating free-air temperature - 55 125 a 70 °e 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

SN54ALS37 SN74ALS37 
PARAMETER TEST CONDITIONS MIN TYPt MAX MIN TYPt MAX UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH 
Vee = 4.5 V, IOH = -1 mA 2.4 3.3 

Vee - 4.5 V IOH = -2.6 mA 
V 

2.4 3.2 

VOL 
Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V IOL = 24 mA 
V 

0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 IJA 

IlL Vee - 5.5 V, VIL = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 mA 

leeH Vee = 5.5 V, VI = a V 0.86 1.6 0.86 1.6 mA 

leeL Vee = 5.5 V, VI = 4.5 V 4 6.4 4 6.4 mA 

*AII typical values are at Vee = 5 V. T A = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS37 SN74ALS37 

MIN MAX MIN MAX 

tpLH A or B Y 2 10 2 8 ns 

tpHL A or B Y 3 10 3 8 ns 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input 
NAND buffer gates with open-collector outputs. 
These NAND buffers perform the boolean functions 
y = A·B or Y = Ii. + B in positive logic. The open­
.collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open­
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 

devices are often used to generate higher VOH 
levels. 

The SN54ALS38 is characterized for operation over 
the full military temperature range of - 55°C to 
125°C. The SN74ALS38 is characterized for opera­
tion from O°C to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H H L 

L X H 

X L H 

logic symbol 

lA 
(11 &[> 

lB 
(21 

2A 
(41 

2B 
(51 

3A 
(91 

3B 
(101 

4A 
(121 

4B 
(131 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS38, SN74ALS38 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 

WITH OPEN·COLLECTOR OUTPUTS 
02661, APRIL 1982 

SN54ALS38 . . . J PACKAGE 

SN74ALS38 ... N PACKAGE 

(TOP VIEW) 

1A Vee 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS38 . . . FH PACKAGE 

SN74ALS38 ... FN PACKAGE 

(TOP VIEW) 

U 
co«U Uco 

Z>'<t 

10 111213 

>-OU>-« 
NZZMM 

(!) 

NC - No internal connection 

4A 
NC 
4Y 

NC 
3B 
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TYPES SN54ALS38. SN74ALS38 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ""', ... , .................................................... 7 V 
Input voltage ....................................... , . , . , . , , . , . , . , ............... 7 V 
Off-state output voltage ... , ....................................... ,.,., ............ 7 V 
Operating free-air temperature range: SN54ALS38 .............................. - 55°C to 125°C 

SN74ALS38 ............... , .... , .. , . , , ....... 0 °e to 70°C 
Storage temperature range ............................................ , , ,. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS38 SN74ALS38 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High·level output voltage 5.5 5.5 V 

12 
IOL Low-level output current mA 

24 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS38 SN74ALS38 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

Vee = 4.5 V. IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5V IOL = 24 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 IlA 

IlL Vee = 5.5 V. VIL = 0.4 V -0.1 -0.1 mA 

leeH Vee = 5.5 V. VI = 0 V 0.86 1.6 0.86 1.6 mA 

leeL Vee = 5.5 V. VI = 4.5 V 4 6.4 4 6.4 mA 

tAli typical values are at Vee = 5 V. TA = 25°C. 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 680Q. 

UNIT 
liN PUT) (OUTPUT) TA = MIN to MAX 

SN54ALS38 SN74ALS38 

MIN MAX MIN MAX 

tpLH A or B Y 10 40 10 33 ns 

tpHL A or B Y 7 21 7 18 ns 

NOTE1: For load circuit and voltage waveforms. see page 1·12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain two independent 4-input 
NAND buffer gates. They perform the boolean func­
tions Y = A-B'C'O or Y = A+B+C+D in positive 
logic. 

The SN54ALS40 is characterized for operation over 
the full military temperature range of - 55°C to 
125°C. The SN74ALS40 is characterized for opera­
tion from 0 °C to 70°C. 

FUNCTION TABLE leach gate I 

INPUTS OUTPUT 

A B C 0 y 

H H H H L 

L X X X H 

X L X X H 
X X L X H 
X X X L H 

logic symbol 

lA 
(1) 

&[> 

18 
(2) 

lC 
(4) 

10 
(5) 

2A 
(9) 

2B 
(10) 

2C 
(12) 

20 
(13) 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS40, SN74ALS40 
DUAL 4·INPUT POSITIVE·NAND BUFFERS 

02661. APRIL 1982 

SN54ALS40 ••• J PACKAGE 

SN74ALS40 •.• N PACKAGE 

ITOPVIEWI 

1A VCC 
1B 20 
NC 2C 
1C NC 
10 2B 
1Y 2A 

GNO 2Y 

SN54ALS40 •.• FH PACKAGE 

SN74ALS40 ••• FN PACKAGE 
ITOPVIEWI 

NC 
NC 
1C 
NC 
10 

NC-No internal connection 

2C 

NC 
NC 
NC 
2B 
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TYPES SN54ALS40, SN74ALS40 
DUAL 4·INPUT POSITIVE·NAND BUFFERS 

absolute maximum ratings over operating free·alr temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS40 ............................... - 55°C to 125°C 

SN74ALS40 ................................... 0 °e to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions • SN54ALS40 SN74ALS40 

MIN NOM MAX MIN NOM MAX UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current 
-1 

-2.6 
mA 

10L Low-level output current 
12 

24 
mA 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS40 SN74ALS40 
PARAMETER TEST CONDITIONS MIN TYP~ MAX MIN TYP; MAX UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V. 10H = -1 mA 2.4 3.3 
VOH V 

Vee = 4.5 V 10H = -2.6 mA 2.4 3.2 

Vee = 4.5 V. 10l = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V 
V 

10l = 24 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 /JA 

III Vee = 5.5 V. Vil = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V. Vo = 2.25 V -15 -70 -15 -70 mA 

leeH Vee = 5.5 V. VI = a V 0.43 0.8 0.43 0.8 mA 

leel Vee = u.5 V. VI = 4.5 V 2 3.2 2 3.2 mA 

tAli typical values are at Vee = 5 V. T A = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see note 1) 

Vee = 4.5 V to 5.5 V. 

Cl = 50 pF. 

PARAMETER 
FROM TO Rl = 500 Q. 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS40 SN74ALS40 

MIN MAX MIN MAX 

tplH A or B Y 2 10 2 8 ns 

tpHl A or B Y 3 10 3 8 ns 

NOTE1: For load circuit and voltage 'Naveforms. see page 1-12. 
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TYPES SN54ALS74, SN54AS74, SN74ALS74, SN74AS74 
DUAL D·TYPE POSITIVE·EDGE·TRIGGERED 

FLlp·FLOPS WITH CLEAR AND PRESET 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

TYPE 
TYPICAL MAXIMUM 

CLOCK FREQUENCY 

(CL = 50 pFI 

'ALS74 50 MHz 

TYPICAL POWER 

DISSIPATION 

PER FLIP·FLOP 

6mW 
'AS74 Under development. Contact factory for latest 

information. 

description 

These devices contain two independent O·type positive·edge­
triggered flip-flops. A low level at the Preset or Clear inputs sets 
or resets the outputs regardless of the levels of the other inputs. 
When Preset and Clear are inactive (high), data at the 0 input 
meeting the setup time requirements are transferred to the out­
puts on the positive-going edge of the clock pulse. Clock trigger­
ing occurs at a voltage level and is not directly related to the rise 
time of the clock pulse. Following the hold time interval, data at 
the 0 input may be changed without affecting the levels at the 
outputs. 

The SN54ALS74 and SN54AS74 are characterized for opera­
tion over the full military temperature range of - 55°C to 
125°C. The SN74ALS74 and SN74AS74 are characterized for 
operation from ooC to 70°C. 

FUNCTION T~BLE 

INPUTS OUTPUTS 

PRESET CLEAR CLOCK 0 Q Q 

L H X X H L 

H L X X L H 
L L X X H* H* 
H H t H H L 

H H t L L H 
H H L X Qo 0 0 

*The output levels in this configuration are not guaranteed to meet the 
minimum levels for VOH if the lows at Preset and Clear are near VIL max­
imum. Furthermore, this configuration is nonstable; that is. it will not persist 
when either Preset or Clear returns to its inactive (high) level. 

02661 APRIL 1982 

SN54ALS74, SN54AS74 ••• J PACKAGE 

SN74ALS74. SN74AS74 •.. N PACKAGE 

(TOP VIEW) 

1CLR VCC 
10 2CLR 

1CLK 20 
1~ 2CLK 

10 2PRE 
10 20 

GNO ---""' __ r- 20 

SN54ALS74, SN54AS74 •• FH PACKAGE 

SN74ALS74. SN74AS74 •. FN PACKAGE 

(TOP VIEW) 

Ia: ula: cd u ud 
...... Z>N 

3 2 1 2019 

1CLK 20 
NC NC 

10 
9 10 111213 

JO c U 10 0 
... ZZNN 

C) 

NC.-No internal connection 

logic symbol 

to 

tClR 

2PRE 
2CLK 

20 

2m 

2CLK 
NC 

tQ 

tQ 

2Q 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS74, SN54AS74 ..................... - 55°C to 125°C 

SN74ALS74,SN74AS74 ......................... OOCt070oC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

Copyright © 1982 by Texas Instruments Incorporated. 
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TYPES SN54ALS74, SN74ALS74 
DUAL D·TYPE POSITIVE·EDGE·TRIGGERED 
FLlp·FLOPS WITH CLEAR AND PRESET 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL low-level input voltage 

IOH High-level output current 

IOl Low-level output current 

fclock Clock frequency 

PRE or ClR low 

tw Pulse duration ClK high 

ClK low 

Setup time Data 
tsu before CLKt PRE or CLR- inactive 

th Hold time, data after CLKt 

TA Operating free-air temperature 

SN54ALS74 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-0.4 

4 

0 30 

15 

14 

19 

15 
10 

0 

- 55 125 

SN74ALS74 
UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-0.4 mA 

8 
mA 

0 30 MHz 

15 

12 ns 

17 

15 
10 ns 

0 ns 

0 70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS74 SN74ALS74 
PARAMETER TEST CONDITIONS 

MIN TYP:I MAX MIN TYP:I MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 -1.5 

Vec = 4.5 V, IOH = -0.4 mA 2.5 3.4 
VOH VCC = 4.5 V IOH = -0.4 mA 2.7 3.4 

VCC = 4.5 V, IOl = 4 mA 0.25 0.4 0.25 0.4 
VOL 

VCC = 4.5 V IOl = 8 mA 0.35 0.5 

ClK or D 0.1 0.1 
II VCC = 5.5 V, VI = 7 V 

PRE or CLR 0.2 0.2 

ClK or D 20 20 
IIH 

PRE or CLR 
VCC = 5.5 V, VI = 2.7 V 

40 40 

ClK or D -0.2 -0.2 
III VCC = 5.5 V, VI = 0.4 V 

PRE or CLR -0.4 -0.4 

10§ VCC = 5.5 V, Vo = 2.25 V -10 -60 -10 -60 

ICC VCC = 5.5 V, See Note 1 2.4 4 2.4 4 

tAli tYPical values are at Vee = 5 V, T A = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, 'OS. 

NOTE 1: lee is measured with D. elK, and PRE grounded, then with D, elK, and elR grounded. 

switching characteristics (see note 2) 

Vcc = 5 V, VCC = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

FROM TO RL = 500 Q, RL = 500 Q, 
PARAMETER 

/lNPUTI (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS74 SN54ALS74 SN74ALS74 

MIN TYP MAX MIN 

fmax 40 50 30 

tpLH 
PRE or CLR 

- 6 3 
o orO 

tpHL 10 5 

tpLH - 8 5 
CLK Q or 0 

tpHl 12 7 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 

ADVANCE INFORMATION 

This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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MAX MIN MAX 

34 

15 3 13 

17 5 15 

18 5 16 

20 7 18 

UNIT 

V 

V 

V 

mA 

iJA 

mA 

mA 

mA 

UNIT 

MHz 

ns 

ns 



TYPES SN54AS74, SN74AS74 
DUAL D·TYPE POSITIVE·EDGE·TRIGGERED 

FLlp·FLOPS WITH CLEAR AND PRESET 

recommended operating conditions 

SN54AS74 SN74AS74 

MIN NOM MAX MIN NOM MAX 
UNIT 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 
Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 rnA 
IOl low-level output current 20 20 rnA 

fclock Clock frequency 0 0 MHz 
PRE or ClR low 

tw Pulse duration ClK high ns 
ClK low 

Setup time Data 
tsu before ClKt PAt or ClR inactive ns 

th Hold time, data after ClKt 0 0 ns 
TA Operating free-air temperature -55 125 0 70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS74 SN74AS74 

MIN TYP; MAX MIN TYP; MAX 

VIK VCC = 4.5 V, II = -18 rnA -1.2 -1.2 

VCC = 4.5 V, IOH = -2 rnA 2.5 3.4 2.5 3.4 
VOH 

VCC = 4.75V, IOH = -2 rnA 2.7 3.4 

VOL VCC = 4.5 V, IOl = 20 rnA 0.25 0.5 0.25 0.5 

ClK or D 
II 

PRE or ClR 
VCC = 5.5 V, VI = 7 V 

IIH 
ClK or D 

PRE or ClR 
VCC = 5.5 V, VI = 2.7V 

III 
ClK or D 

PRE or ClR 
VCC = 5.5 V, VI = 0.4 V 

IO§ VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 ~ 112 

ICC VCC = 5.5 V, See Note 1 10.5 10.5 

tAli typical values are at VCC = 5 V, TA = 25 DC. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

Note 1: ICC is measured with 0, ClK, and PRE grounded, then with D, ClK, and ClR grounded. 

switching characteristics (see note 2) 

Vcc = 5 V, VCC = 4.5 V to 5.5 V, 

Cl = 15pF, Cl = 50 pF, 

PARAMETER 
FROM TO Rl = 500 Q, Rl = 500 Q, 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 
'AS74 SN54AS74 SN74AS74 

MIN TYP; MAX MIN TYP; MAX MIN TYP; MAX 
fmax 125 125 

tplH 
PRE or ClR 

- 4.5 4.5 QorQ 
tPHl 6 6 
tplH 

QorO 5.5 5.5 
ClK 

tpHl 6 6 

tAli typical values are at VCC = 5 V, TA = 25 DC. 

NOTE 2: For load circuit and voltage waveforms, see page ...• 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

This page contains information on a TEXAS INSTRUMENTS 
product under development. Texas INCORPORATED 
Instruments reserves the right to change or 
discontinue this product without notice. POST OFFICE BOX 225012 • DAllAS. TEXAS 75265 

UNIT 

V 

V 

V 

rnA 

JlA 

rnA 

rnA 

rnA 

UNIT 

MHz 

ns 

ns 
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TYPES SN54ALS86, SN74ALS86 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATES 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers In Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These devices contain four independent 2-input Exclusive-OR 
gates. They perform the boolean functions 
Y = A(±) B = AB + AS in positive logic. 

A common application is as a true/complement element. If one of 
the inputs is low, the other input will be reproduced in true form 
at the output. If one of the inputs is high, the signal on th<3 other 
input will be reproduced inverted at the output. 

The SN54ALS86 is characterized for operation over the full 
military temperature range of - 55 °C to 125°C. The 
SN74ALS86 is characterized for operation from 0 °C to 70 0 C. 

logic symbol 

(11 
lA -1 (31 

(21 1Y 
lB 

2A 
2Y 

2B 

3A 
3Y 

3B 

4A 
4Y 

4B 

Pin numbers shown are for J and N packages. 

exclusive-OR logic 

FUNCTION TABLE 

(each gate) 

INPUTS OUTPUT 

A B Y 

L L L 

L H H 

H L H 

H H L 

02661, APRIL 1982 

SN54ALS86 ••• J PACKAGE 

SN74ALS86 ••• N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS86 ••. FH PACKAGE 

SN74ALS86 ••• FN PACKAGE 

(TOP VIEW) 

1Y 
NC 
2A 
NC 
2B 

4 

5 

6 

8 

u 
c:J <! u u c:J 

..-Z>'<t 

9 10 111213 

>-OU>-<! 
NZZC">C"> 

l!J 

NC - No internal connection 

4A 
NC 
4Y 
NC 
3B 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols. 

EXCLUSIVE-OR 

These are five equivalent Exclusive-OR symbols valid for an ' ALS86 gate in positive logic; negation may be shown at any 
two ports. 

LOGIC IDENTITY ELEMENT 

The output is active (low) if 
all inputs stand at the same 
logic level (I.e., A = B). 

PRODUCT PREVIEW 

This document contains information 
product under development. Texas 

Instruments reserves the right to change or 
discontinue this product without notice. 

EVEN-PARITY 

The output is active (low) if 
an even number of inputs 
(I.e., 0 or 2) are active. 

ODD-PARITY ELEMENT 

The output is active (high) if 
an odd number of inputs (i.e., 
only 1 of the 2) are active. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALSB6. SN74ALSB6 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS86 ............................. " - 55°C to 125°C 

SN74ALS86 ................................... 0 °C to 70°C 
Storage temperature range .............................................. " - 65°C to 150°C 

recommended operating conditions 

SN54AlS86 SN74AlS86 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

4 
IOL Low-level output current mA 

8 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS86 SN74AlS86 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP; MAX MIN TYP; MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 - 1.5 V 

Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 
VOH V 

Vee = 4.5V IOH = -0.4 mA 2.7 3.4 

Vee = 4.5 V, IOL = 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOL = 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 f.lA 

IlL Vee = 5.5 V, VIL = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25V -30 -112 -30 -112 mA 

lee Vee = 5.5 V, All inputs at 0 V mA 

tAil typical values are ar Vee = 5 V, TA = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current. lOS' 

switching characteristics (see note 1) 

Vee = 5 V, Vce = 4.5 V to 5.5 V, 

el = 15 pF, CL = 50 pF, 

FROM TO RL = 500 Q, RL = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25 a e TA = MIN to MAX 

'ALS86 SN54AlS86 SN74AlS86 

TYP; MIN TYP; MAX MIN TYP; MAX 

tpLH A or B 
y ns 

tpHL (other input low) 

tpLH A or B 
Y ns 

tpHl (other input high) 

tAli typical values are at Vee = 5 V, T A = 25 ae. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
Additional information on these products can be obtained from the factory as it becomes available. 

TEXAS INSTRUMENTS 2·53 
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TYPES SN54ALS109, SN54AS109, SN74ALS109, SN74AS109 
DUAL J.i( POSITIVE·EDGE·TRIGGERED 

FLlp·FLOPS WITH CLEAR AND PRESET 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

TYPE 

'ALS109 

'AS109 

description 

TYPICAL MAXIMUM 

CLOCK FREQUENCY 

50 MHz 

TYPICAL POWER 

DISSIPATION 

PER FLIP-FLOP 

6mW 

Under development. Contact factory for latest information. 

These devices contain two independent J-j( positive-edge­
triggered flip-flops. A low level at the Preset or Clear inputs sets 

or resets the outputs regardless of the levels of the other inputs. 
When Preset and Clear are inactive (high), data at the J and K 

inputs meeting the setup time requirements are transferred to the 

outputs on the positive-going edge of the clock pulse. Clock 

triggering occurs at a voltage level and is not directly related to 
the rise time of the clock pulse. Following the hold time interval, 

data at the J and K inputs may be changed without affecting the 

levels at the outputs. These versatile flip-flops can perform as 

toggle flip-flops by grounding K and tying J high. They also can 
perform as Ootype flip-flops if J and K are tied together. 

The SN54ALS109 and SN54AS109 are characterized for 

operation over the full military temperature range of - 55 °C to 
125°C. The SN74ALS1 09 and SN74AS1 09 are characterized 
for operation from ooC to 70 0 C. 

PRESET 

L 

H 

L 

H 

H 

H 

H 

H 

FUNCTION TABLE 

(EACH FLIP-FLOP) 

INPUTS 

CLEAR CLOCK J 

H X X 

L X X 

L X X 

H t L 
H t H 

H t L 

H t H 

H L X 

OUTPUTS 

K Q a 
X H L 

X L H 

X H* H* 

L L H 

L TOGGLE 

H Qo 00 
H H L 

X Qo 00 

·The output levels in this configuration are not guaranteed to meet the minimum levels for 
VOH if the lows at Preset and Clear are near VIL maximum. Furthermore. this configuration 
is nons table; that is. it will not persist when Preset or Clear return to their inactive (high) 
level. 

SN54ALS109,SN54AS109. 

SN74ALS109,SN74AS109 . 

(TOP VIEW) 

02661, APRIL 1982 

J PACKAGE 

N PACKAGE 

1CLR VCC 
2CLR 
2J 

1CLK 2'1< 

2CLK 
2~ 

20 
2Q 

SN54ALS109,SN54AS109. FH PACKAGE 

SN74ALS109,SN74AS109 . FN PACKAGE 

(TOP VIEW) 

Ia: ula: ..., d u ud 
........ Z>N 

1i< 2J 
1CLK 2K 

NC NC 
1PRE 2CLK 

'10 2PRE 

100 UIO 0 
.... ZZNN 

(!) 

NC - No Internal connection 

logic symbol 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .............................................................. 7 V 
Input voltage .................................................................... 7 V 

Operating free-air temperature range: SN54ALS1 09, SN54AS1 09 .................... - 55 °c to 125 °c 
SN74ALS109,SN74AS109 ........................ OOCt070 oC 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °c to 150 °C 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS109, SN74ALS109 
DUAL J·I( POSITIVE·EDGE·TRIGGERED 

FLlp·FLOPS WITH CLEAR AND PRESET 

recommended operating conditions 

SN54AlSl09 SN74AlSl09 

MIN NOM MAX MIN NOM MAX 
UNIT 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOL Low-level output current 
4 

mA 
8 

fclock Clock frequency ° 30 ° 34 MHz 

PRE or CLR low 15 14.5 

tw Pulso duration CLK high 16.5 14.5 ns 

ClK low 16.5 17 

Setup time Data 15 15 
tsu 

before CLKt PRE or CLR inactive 10 10 
ns 

th Hold time, data after ClKt ° ° ns 

TA Operating free-air temperature - 55 125 ° 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlSl09 SN74AlSl09 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 -1.5 

VCC = 4.5 V, 10H = -0.4 mA 2.5 3.4 
VOH VCC = 4.5 V 10H = -0.4 mA 2.7 3.4 

VCC = 4.5 V, 10L = 4 mA 0.25 0.4 0.25 0.4 
VOL 

VCC = 4.5 V IOL ~ 8 mA 0.35 0.5 

ClK, J, or K 0.1 0.1 
II VCC = 5.5 V, VI = 7 V 

PRE or CLR 0.2 0.2 

ClK,J,orK 20 20 
IIH 

PRE or CLR 
VCC = 5.5 V, VI = 2.7 V 

40 40 

CLK, J, or K -0.2 -0.2 
IlL VCC = 5.5 V, VI = 0.4 V 

PRE or CLR -0.4 -0.4 

10§ VCC = 5.5 V, Vo = 2.25 V -10 -60 -10 -60 

ICC VCC = 5.5 V, See Note 1 2.4 4 2.4 4 

~AII typical values are at Vee = 5 V. T A = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

NOTE1: lee is measured with J, K. elK. and PRE grounded, then with J."'i(, elK, and elR grounded. 

switching characteristics (see note 2) 

Vce = 5 V, Vee = 4.5 V to 5.5 V, 

Cl = 15 pF, el = 50 pF, 

PARAMETER 
FROM TO Rl = 500 Q, Rl = 500 Q, 

(INPUT) (OUTPUT) TA = 25°e TA = MIN to MAX 

'AlS109 SN54AlS109 SN74AlS109 

MIN TYP MAX MIN MAX MIN MAX 

f max 40 50 30 34 

tplH 
PRE or ClR QorQ 

6 3 15 3 13 

tpHL 10 5 17 5 15 

tPLH 
QorQ 

8 5 18 5 16 
ClK 

tpHL 12 7 20 7 18 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

TEXAS INSTRUMENTS 
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V 

V 

V 

mA 

I1A 

mA 

mA 

mA 

UNIT 

MHz 

ns 

ns 
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TYPES SN54AS109, SN74AS109 
DUAL J·K POSITIVE·EDGE·TRIGGERED 
FLlp·FLOPS WITH CLEAR AND PRESET 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

IOH High-level output current 

IOl low-level output current 

fclock Clock frequency 

PRE or CLR low 

tw Pulse duration ClK high 

ClK low 

Setup time Data 
tsu before ClKt PRE or CLR inactive 

th Hold time. data after ClKt 

TA Operating free-air temperature 

SN54AS109 SN74AS109 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 
-2 -2 mA 

20 20 mA 
0 0 MHz 

ns 

ns 

0 0 ns 

- 55 125 0 70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS109 SN74AS109 

MIN TYP* MAX MIN TYP* MAX 
VIK VCC = 4.5 V. II = -18 mA -1.2 -1.;1 

VCC = 4.5 V. IOH = -2 mA 2.5 3.4 2.5 3.4 
VOH 

VCC = 4.75 V. -2 mA 2.7 3.4 IOH = 
VOL VCC = 4.5 V. IOl = 20 mA 0.25 0.5 0.25 0.5 

II 
ClK or 0 

VI = 7 V 
PRE or ClR 

VCC = 5.5 V. 

IIH 
ClK or 0 

VI = 2.7 V 
PRE or ClR 

VCC = 5.5 V. 

III 
ClK or 0 

VCC = 5.5 V. 
PRE or ClR 

VI = 0.4 V 

IO§ VCC = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

ICC VCC = 5.5 V. See Note 1 11.5 11.5 

~AII typical values are at VCC = 5 V. TA = 25 ·C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short· circuit output current. lOS' 
Note': ICC is measured with D. CLK. and PRE grounded. then with D. CLK. and erR grounded. 

switching characteristics (see note 2) 

VCC = 5 V. VCC = 4.5 V to 5.5 V. 
CL = 15 pF. Cl = 50 pF. 

PARAMETER 
FROM TO Rl = 500 Q. RL = 500 Q. 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 
'AS109 SN54AS109 SN74AS109 

MIN TYP* MAX MIN TYP* MAX 
fmax 125 

tPLH 
PRE or CLR cora 

4.5 
tPHl 6 
tplH 

cora 6 
tPHl 

ClK 
6 

*AII typical values are at VCC = 5 V. TA = 25 ·C. 
NOTE 2: For load circuit and voltage waveforms. see page '-12. 
Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

This page contains information on a TEXAS INSTRUMENTS 
product under development. Texas 
Instruments reserves the right to change or 

INCORPORATED 

disoontinu!l this product without notice. POST OFFICE BOX 225012. DALLAS. TEXAS 75265 

MIN TYP* MAX 

125 

4.5 

6 

6 
6 

UNIT 

V 

V 

V 

mA 

IAA 

mA 

mA 

mA 

UNIT 

MHz 

ns 

ns 
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TYPES SN54ALS112A, SN54AS112, SN74ALS112A, SN74AS112 
DUAL J·I{ NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS 

WITH CLEAR AND PRESET 

o Fully Buffered to Offer Maximum Isolation from 
External Disturbance 

o Package Options Include Both Plastic and Ceramic 
Carriers in Addition to Plastic and Ceramic DIPs. 

o Dependable Texas Instruments Quality and Reliability 

TYPE 

'ALS112A 

'ASl12 

description 

TYPICAL MAXIMUM 

CLOCK FREQUENCY 

50 MHz 

175 MHz 

TYPICAL POWER 

DISSIPATION 

PER FLIP-FLOP 

6mW 
95 mW 

These devices contain two independent J-K negative-edge­
triggered flip-flops. A low level at the Preset or Clear inputs sets 
or resets the outputs regardless of the Itwals of the other inputs. 
When Preset and Clear are inactive (high). data at the J and K 
inputs meeting the setup time requirements are transferred to the 
outputs on the negative-going edge of the clock pulse. Clock 
triggering occurs at a voltage level and is not directly related to 
the rise time of the clock pulse. Following the hold time interval, 
data at the J and K inputs may be changed without affecting the 
levels at the, outputs. These versatile flip-flops can perform as 
toggle flip-flops by tying J and K high. 

The SN54AlS 112A and SN54AS 112 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74AlS 112A and SN74ASl12 are characterized 
for operation from a °C to 70 DC. 

FUNCTION TABLE 
INPUTS OUTPUTS 

PRE CLR CLK J K Q Q 
L H X X X H L 
H L X X X L H 
L L X X X H* H* 
H H I L L 00 00 
H H I H L H L 
H H I L H L H 

H H I H H TOGGLE 
H H H X X 00 00 

'The output levels in this configuration are not guaranteed to meet the minimum levels 

for VOH if the lows at Preset and Clear are near VIL maximum. Furthermore, this 

configuration is nonstable; that is, it will not persist when either Preset or Clear returns 

to its inactive (high) level. 

D2661, DECEMBER 1982 

SN54ALSl12A, SN54ASl12 J PACKAGE 

SN74ALSl 12A, SN74AS1 12 N PACKAGE 

(TOP VIEW) 

lClK VCC 
lK lClR 
1 J 2ClR 

lPRE 2ClK 
lQ 2K 
10 2J 
20 2PRE 

GND '-i,;;:'---:~ 2Q 

SN54ALSl12A, SN54ASl12 

SN74ALSl12A, SN74ASl12 

(TOP VIEW) 

lJ 
lPRE 

NC 
lQ 
10 

:J ul5 
~ u u uu 

Z>'-

10 0 U 0 I~ 
NZZNa.. 

(,!J N 

NC - No internal connection 

logic symbol 

1 PRE 
1J 

1CLK 

2PRE 

2J 
2ClK 

2K 

2ClR 

FH PACKAGE 

FN PACKAGE 

2ClR 
2ClK 
NC 
2K 
2J 

10 

1Q 

20 

20 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC ................................................................ 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature rallge:SN54AlS 112A, SN54AS 112 ........ . . . . . . . . . . .. - 55°C to 125°C 

SN74AlSl12A, SN74ASl12 ....................... O°C to 70°C 
Storage temperature range ................................................. - 65°C to 150 °C 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS112A, SN54AS112, SN74ALS112A, SN74AS112 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS 
WITH CLEAR AND PRESET 

recommended operating conditions 

SN54ALS112A 

MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

Vil low-level input voltage 0.8 

IOH High-level output current -0.4 

IOl low-level output current 4 

fclock Clock frequency 0 50 

PRE or ClR low 15 

tw Pulse duration ClK high 20 
ClK low 20 

Setup time Data 25 
tsu 

before ClKI PRE or ClR inactive 22 

th Hold time, data after ClKI 0 

TA Operating free-air temperature -55 125 

SN74ALS112A 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-0.4 mA 

8 mA 

0 50 MHz 

10 

16.5 ns 

16.5 

22 

20 
ns 

0 ns 

0 70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS 
SN54ALS112A SN74ALS112A 

PARAMETER 
MIN TYP:I: MAX MIN TYP:I: MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 -1.5 

VOH VCC = 4.5 V, IOH = 0.4 mA 2.5 3.4 2.7 3.4 

Vee - 4.5 V, IOl - 4 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V, IOl = 8 mA 0.35 0.5 
J, K, or elK 0.1 0.1 

II Vee = 5.5 V, VI = 7 V 
PRE or elR 0.2 0.2 
J, K, or elK 20 20 

IIH PRE or ClR 
Vec = 5.5 V, VI = 2.7 V 

40 40 

J, K, or ClK -0.2 -0.2 
III Vec = 5.5 V, VI = 0.4 V 

PRE or ClR -0.4 -0.4 

IO§ Vec = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

ICC Vec = 5.5 V, See Note 1 2.5 4.5 2.5 4.5 

tAli typical values are at VCC = 5 V, TA = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

NOTE 1: ICC is measured with outputs open and J, K, ClK, and PRE grounded, then with J, K, ClK, and ClR grounded. 

switching characteristics (see note 2) 

VCC = 5 V, VCC = 4.5 V to 5_5 V, 
CL = 15 pF, CL = 50 pF, 

FROM TO RL = 500 n, RL = 500 n, 
PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 
'ALS112A SN54ALS112A SN74ALS112A 

MIN TYP MAX MIN TYP MAX MIN TYP MAX 
fmax 35 40 25 30 

tplH 
PRE or ClR QorQ 

8 3 20 3 15 
22 18 tpHl 13 4 4 

tplH ClK Qor IT 8 3 18 3 15 

tpHl 13 5 23 5 19 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
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V 

V 

V 

mA 

p.A 

mA 

mA 

mA 

UNIT 

MHz 

ns 
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TYPES SN54AS112, SN74AS112 
DUAL J·I( NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS 

WITH CLEAR AND PRESET 

recommended operating conditions 

SN54AS112 SN74AS112 

MIN NOM MAX MIN NOM MAX 
UNIT 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low·level input voltage 0.8 O.B V 

IOH High-level output current -2 -2 mA 

IOl low-level output current 20 20 mA 

fclock Clock frequency 0 0 MHz 

PRE or ClR low 

tw Pulse duration ClK high ns 

ClK low 

Setup time Data 
tsu 

before ClK~ PRE or ClR inactive 
ns 

th Hold time, data after ClK~ ns 

TA Operating free-air temperature - 55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS112 SN74AS112 
PARAMETER TEST CONDITIONS 

MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

VOH 
VCC = 4.5 V, IOH = -2mA 2.5 3.4 2.5 3.4 

VCC = 4.75 V, IOH = -2 mA 2.7 3.4 

VOL 
VCC = 4.5 V, IOl = 20 mA 0.25 0.5 0.25 0.5 

VCC - 4.75 V, IOl = 20 mA 0.25 0.5 

J or K 

II PRE or ClR VCC = 5.5 V, VI = 7 V 

ClK 

J or K 

IIH PRE or ClR VCC = 5.5 V, VI = 2.7 V 

ClK 

J or K -1 -1 

III PRE or ClR VCC = 5.5 V, VI = 0.4 V - 5.5 - 5.5 

ClK -5 -5 

IO§ VCC = 5.5 V, Vo = 2.25 V -30 - 1 12 -30 - 1 12 

ICC VCC = 5.5 V, See Note 1 3B 38 

tAli tYPical values are at Vee = 5 V, T A = 25 ce. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· 

NOTE1: Ice is measured with J, K, eLK, and PRE grounded, then with J, K, eLK, and eLR grounded. 

switching characteristics (see note 2) 

Vcc = 5 V, VCC = 4.5 V to 5.5 V, 

Cl = 15 pF, Cl = 50 pF, 

FROM TO Rl = 500 Q, Rl = 500 Q, 
PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AS112 SN54AS112 SN74AS112 

MIN TYPt MAX MIN TYPt MAX MIN TYPt MAX 

fmax 200 175 175 

tplH 
PRE or ClR QorO 

2 3 3 

tpHl 3 4 4 

tplH 
Q orO 

2 3 3 
elK 

tpHl 3.5 4 4 

tAli typical values are at Vee = 5 V, TA = 25 ce. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS113A. SN54AS113. SN74ALS113A. SN74AS113 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLIP·FLOPS WITH PRESET 

• Fully Buffered to Offer Maximum Isolation from 
External Disturbance 

• Package Options Include Both Plastic and Ceramic 
Carriers in Addition to Plastic and Ceramic DIPs. 

• Dependable Texas Instruments Quality and Reliability 

TYPICAL POWER 
TYPE 

TYPICAL MAXIMUM 
DISSIPATION 

CLOCK FREQUENCY 
PER FLIP-FLOP 

'ALS113A 40 MHz (CL = 15 pF) 6mW 
'AS113 175 MHz (CL = 50 pF) 95 mW 

description 

These devices contain two independent J-K negative-edge­
triggered flip-flops. A low level at the Preset input sets the 
outputs regardless of the levels of the other inputs. When Preset 
(PRE) is inactive (high), data at the J and K inputs meeting the 
setup time requirements are transferred to the outputs on the 
negative-going edge of the clock pulse. Clock triggering occurs at 
a voltage level and is not directly related to the rise time of the 
clock pulse. Following the hold time interval, data at the J and K 
inputs may be changed without affecting the levels at the 
outputs. These versatile flip-flops can perform as toggle flip-flops 
by tying J and K high. 

The SN54ALS113A and SN54AS113 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS113A and SN74AS113 are characterized 
for operation from a DC to 70 DC. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE CLK J K a a 
L x X X H L 

H ~ L L 00 00 
H ~ H L H L 

H ~ L H L H 

H ~ H H TOGGLE 

H H X X 00 00 

02261, DECEMBER 1982 

SN54ALS113A,SN54AS113 .. JPACKAGE 
SN74ALS113A, SN74AS113. . N PACKAGE 

(TOP VIEW) 

1CLK VCC 
1K 2CLK 
1J 

1PRE 
2K 
2J 

10 2PRE 
16 20 

GND 20 

SN54ALS113A, SN54AS113 . FH PACKAGE 
SN74ALS113A, SN74AS113 . FN PACKAGE 

1J 
NC 

1PRE 
NC 
10 

(TOP VIEW) 

100 UIO 0 
...-ZZNN 

t9 

NC - No internal connection 

logic symbol 

1m 
1J 

1CLK 

1K 

2"fi"Rt 
2J 

2CLK 

2K 

2K 
NC 
2J 
NC 
2PRE 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC ................................... -. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range:SN54ALS 113A, SN54AS 113 ............. . . . . . .. - 55 DC to 125 DC 

SN74ALS113A, SN74AS113 . . . . . . .. . . . . . . . .. . . . ... ooC to 70 DC 
Storage temperature range ................................................. - 65°C to 150 DC 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54AS113. SN74ALS113 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS WITH PRESET 

recommended operating conditions 

SN54AlS113A SN74AlS113A 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 
Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -0.4 0.4 mA 
IOl low-level output current 4 8 mA 

fclock Clock frequency 0 25 0 30 MHz 
PRE low 15 10 

tw Pulse duration ClK high 20 16.5 ns 
ClK low 20 16.5 

Setup time Data 25 22 
tsu 

before ClKI PRE inactive 22 20 
ns 

th Hold time, data after ClKI 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °C 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS113A SN74AlS113A 

MIN TYP+ MAX MIN TYP+ MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 -1.5 

VOH Vee = 4.5 V, IOH = 0.4 mA 2.E 3.4 2.7 3.4 
Vee - 4.5 V, IOl - 4 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, IOl = 8 mA 0.35 0.5 

II 
J, K, or ClK 

Vee = 5.5 V, VI =7V 
0.1 0.1 

PRE 0.2 0.2 

IIH 
J, K, or elK 

Vee = 5.5 V, VI 2.7 V 
20 20 

PRE 
= 

40 40 

J, K, or elK -0.2 -0.2 
III PRE Vee = 5.5 V, VI = 0.4 V 

-0.4 -0.4 
lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

ICC Vee = 5.5 V, See Note 1 2.5 4.5 2.5 4.5 

tAli typical values are at VCC = 5 V, TA = 25°C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

NOTE 1: ICC is measured with J, K, ClK, and PRE grounded, then with J, K, and ClK grounded. 

switching characteristics (see note 2) 

VCC = 5 V, VCC = 4.5 V to 5.5 V, 
Cl = 15 pF, Cl = 50 pF, 

FROM TO Rl = 500 n, Rl = 500 n, 
PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 
'AlS113A SN54AlS113A SN74AlS113A 

MIN TYP+ MAX MIN MAX MIN MAX 
fmax 35 40 25 30 

tPLH 
PRE: Q or a 

8 3 17 3 14 
13 4 20 16 tpHL 4 

tplH elK Q ora 
8 3 18 3 15 

tpHl 13 5 23 5 19 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

TEXAS INSTRUMENTS 
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TYPES SN54ALS113, SN74ALS113 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS WITH PRESET 

recommended operating conditions 

SN54AS113 SN74AS113 

MIN NOM MAX MIN NOM MAX 
UNIT 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOl low-level output current 20 20 mA 

• fclock Clock frequency 0 0 MHz 

PRE low 

tw Pulse duration ClK high ns 

ClK low 

Setup time Data 
tsu 

before ClK+ PRE inactive 
ns 

th Hold time, data after ClK+ ns 

TA Operating free-air temperature -55 125 0 70 °C 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

SN54AS113 SN74AS113 
PARAMETER TEST CONDITIONS 

MIN TYP; MAX MIN TYPi MAX 

VIK VCC = 4.5 V, II = -18 mA -1.2 -1.2 

VCC = 4.5 V, IOH = -2 mA 2.5 3.4 2.5 3.4 
VOH 

VCC = 4.75 V, IOH = -2 mA 2.7 3.4 

VCC = 4.5 V, IOl = 20 mA 0.25 0.5 0.25 0.5 
VOL 

VCC = 4.75 V, IOl = 20 mA 0.25 0.5 

JerK 

II PRE VCC = 5.5 V, VI = 7 V 

ClK 

J or K 

IIH PRE VCC = 5.5 V, VI = 2.7 V 

ClK 

J or K -1 -1 

III PRE VCC = 5.5 V, VI = 0.4V - 5.5 -5.5 

ClK -5 -5 

IO§ VCC = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

ICC VCC = 5.5 V, See Note 1 38 38 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

NOTE 1: ICC is measured with J, K, elK, and PRE grounded, then with J, K, and elK grounded. 

switching characteristics (see note 2) 

VCC = 5 V, VCC = 4.5 V to 5.5 V, 

Cl= 15pF, CL = 50 pF, 

FROM TO RL = 500 Q, Rl = 500 Q, 
PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AS113 SN54AS113 SN74AS113 

MIN TYPi MAX MIN TYP; MAX 

fmax 200 175 

tplH 
QorO 

2 3 
PRE 

tpHl 3 4 

tplH 
QorQ 

2 3 
ClK 

tpHl 3.5 4 

tAli tYPical values are at Vee = 5 V, T A = 25°C. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

2.62 This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54ALS114A, SN54AS11~ SN74ALS114A, SN74AS114 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS 

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 

• Fully Buffered to Offer Maximum Isolation from 
External Disturbance 

o Package Options Include Both Plastic and Ceramic 
Carriers in Addition to Plastic and Ceramic DIPs. 

o Dependable Texas Instruments Quality and Reliability 

TYPICAL POWER 
TYPE 

TYPICAL MAXIMUM 
DISSIPATION 

CLOCK FREOUENCY 
PER FLIP-FLOP 

'ALS114A 40 MHz (CL = 15 pF) 6mW 
'AS114 175 MHz (CL = 50 pF) 95 mW 

description 

These devices contain two independent J-K negative-edge­
triggered flip-flops. A low level at the Preset or Clear inputs sets 
or resets the outputs regardless of the levels of the other inputs. 
When Preset and Clear are inactive (high). data at the J and K 
inputs meeting the setup time requirements are transferred to the 
outputs on the negative-going edge of the clock pulse. Clock 
triggering occurs at a voltage level and is not directly related to 
the rise time of the clock pulse. Following the hold time interval, 
data at the J and K inputs may be changed without affecting the 
levels at the outputs. These versatile flip-flops can perform as 
toggle flip-flops by tying J and K high. 

The SN 54AlS 114A and SN 54AS 114 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74AlSl14A and SN74ASl14 are characterized 
for operation from a °C to 70 °C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE CLR CLK J K 0 0 

L H X X X H L 

H L X X X L H 

L L X X X H* H* 

H H ~ L L 00 00 
H H ~ H L H L 

H H ~ L H L H 

H H ~ H H TOGGLE 

H H H X X 00 00 

* The output levels in this configuration are not guaranteed to meet the minimum levels for 

VOH if the lows at Preset and Clear are near VIL maximum. Furthermore, this configuration 

is nonstable; that is, it will not persist when either Preset or Clear returns to its inactive 

(high) level. 

02661, DECEMBER 1982 

SN54ALSl14A, SN54ASl14 . J PACKAGE 
SN74ALSl14A, SN74ASl14 . N PACKAGE 

(TOP VIEW) 

ClR VCC 
1K ClK 

1J 
1PRE 

10 
1Q 

GND -..... __ ---I-

2K 
2J 
2PRE 
20 
20 

SN54ALSl14A, SN54ASl14 . FH PACKAGE 
SN74ALSl14A, SN74ASl14 . FN PACKAGE 

(TOP VIEW) 

3 2 1 2019 

10 Cl U 10 0 
..... ZZNN 

(!) 

NC - No internal connection 

logic symbol 

CUi 
eLK 

1PR£ 
1J 

1K 

2PR£ 
2J 

2K 

2K 
NC 
2J 
NC 
2PRE 

10 
tli 

20 

2li 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC ................................................................ 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range:SN54AlSl14A, SN54ASl14 .......... , ......... -55°C to 125°C 

SN74AlSl14A, SN74ASl14 . . . . . . . . . . . . . . . . . . . . . .. ooC to 70°C 
Storage temperature range ................................................. - 65°C to 150 °C 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS114A, SN54AS114, SN74ALS114A, SN74AS114 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlP·FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 

recommended operating conditions 

SN54AlS114A 

MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

Vil low-level input voltage 0.8 

IOH High-level output current -0.4 

IOl low-level output current 4 

fclock Clock frequency 0 25 
PRE or ClR low 15 

tw Pulse duration ClK high 20 
ClK low 20 

Setup time Data 25 
tsu 

before ClKI PRE or ClR inactive 22 

th Hold time, data after ClKI 0 

TA Operating free-air temperature - 55 125 

SN74AlS114A 
UNIT 

MIN NOM MAX 
4.5 5 5.5 V 

2 V 

0.8 V 
-0.4 mA 

8 mA 

0 30 MHz 
10 

16.5 ns 
16.5 

22 
20 

ns 

0 ns 

0 70 °c 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS114A SN7 4ALS 114A 

MIN TYPt MAX MIN TYPt MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 -1.5 

VOH VCC = 4.5 V, IOH = -0.4 mA 2.5 3.4 2.7 3.4 
Vce - 4.5 V, IOl - 4 mA 0.25 0.4 0.25 0.4 

Val 
VCC = 4.5 V, IOl = 8 mA 0.35 0.5 

II 
J, K, or ClK 

Vee = 5.5 V, VI = 7 V 
0.1 0.1 

PRE or ern 0.2 0.2 

IIH 
J, K, or elK 

Vec = 5.5 V, VI = 2.7 V 
20 20 

PRE or ClR 40 40 

III 
J, K, or ClK 

Vce = 5.5 V, VI = 0.4 V 
-0.2 -0.2 

PRE or elR -0.4 -0.4 

IO§ Vec = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

ICC Vee = 5.5 V, See Note 1 2.5 4.5 2.5 4.5 

~AIJ typical values are at VCC = 5 V, T A = 25 DC. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

NOTE1: ICC is measured with J, K, ClK, and PRE grounded, then with J, K, ClK, and ClR grounded. 

TEXAS INSTRUMENTS 
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TYPES SN54ALS114A, SN54AS114, SN74ALS114A, SN74AS114 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS 

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 

switching characteristics (see note 2) 

Vcc - 5 V, Vcc - 4.5 V to 5.5 V, 
CL = 15 pF, CL = 50 pF, 

FROM TO RL = 500 n, RL = 500 n, 
PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 
UNIT 

'ALS114A SN54ALS114A SN74ALS114A 

MIN TYP:j: MAX MIN MAX MIN MAX 
fmax 35 40 25 30 MHz 

tplH 
PRE or ClR Q orO 

8 3 20 3 15 
ns 

tPHl 13 4 22 4 18 

tplH ClK Q orO 
8 3 18 3 15 

ns 
tpHl 13 5 23 5 19 

~AII typical values are at Vee = 5 V, T A = 25°C. 
NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

2·65 



• 

2·66 

TYPES SN54AS114, SN74AS114 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlP·FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 

recommended operating conditions 

VCC Supply voltage 

VIH High·level input voltage 

Vil low-level input voltage 

IOH High-level output current 

IOl low-level output current 

fclock Clock frequency 

PRE or ClR low 

tw Pulse duration ClK high 

ClK low 

Setup time Data 
tsu before ClK~ PRE or ClR inactive 

th Hold time, data after ClK~ 

SN54AS114 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-2 

20 

0 

TA Operating free-air temperature -55 125 

SN74AS114 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-2 rnA 

20 rnA 

0 MHz 

ns 

ns 

ns 

0 70 DC 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS114 

MIN TYPt MAX 

SN74AS114 

MIN TYPt MAX 

VIK Vce = 4.5 V, II = -18 rnA -1.2 -1.2 

Vec = 4.5 V, 10H = -2 rnA 2.5 3.4 2.5 3.4 
VOH 

-2 rnA VCC = 4.75 V, IOH = 2.7 3.4 

VOL 
Vee = 4.5 V, IOl = 20 rnA 0.25 0.4 0.25 0.4 

IOl = 20 rnA Vec = 4.75 V, 0.35 0.5 

J or K 

PRE 
II 

elR 
VCC = 5.5 V, VI = 7 V 

ClK 

J or K 

PRE 
IIH 

ClR 
Vce = 5.5 V, VI = 2.7V 

ClK 

J or K -1 -1 

PRE -5.5 -5.5 
III Vee = 5.5 V, VI = 0.4 V 

-11.5 ClR -11.5 

ClK -10.5 -10.5 

IO§ VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Ice VCC = 5.5 V, See Note 1 38 38 

tAli typical values are at VCC = 5 V, TA = 25 DC. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 

NOTE 1: ICC is measured with J, K, ClK, and PRE grounded, then with J, K, ClK, and ClR grounded. 

Additional information on these products can be obtained from the factory as it becomes available. 
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switching characteristics (see note 2) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 

tpLH 
PRE or CLR QorO 

tPHl 

tplH 
QorO ClK 

tpHl 

*AII typical values are at VCC = 5 V, T A = 25°C. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

TYPES SN54AS114, SN74AS114 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLIP-FLOPS 

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 

Vcc = 5 V, Vcc = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

RL = 500 Q, RL = 500 Q, 
UNIT 

TA = 25°C TA = MIN to MAX 

'AS114 SN54AS114 SN74AS114 

MIN TYPt MAX MIN TYPt MAX MIN TYPt MAX 

200 175 175 MHz 

2 3 3 
ns 

3 4 4 

2 3 3 

3.5 4 4 
ns 

TEXAS INSTRUMENTS 
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TYPES SN54ALS131, SN74ALS131 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 

• Combines Decoder and 3-Bit Address Register 

• Incorporates 2 Enable Inputs to Simplify Cascading 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

The' AlS 131 is a three-line to eight-line decoder/demultiplexer 
with registers on the three address inputs. When the clock input 
(ClK) goes from low to high, the 'AlS 1 31 acts as a 
decoder/demultiplexer and the address present at the select 
inputs (A, 8, and C) is stored in the registers. Further address 
changes are ignored until the next rising transition of ClK. The 
output enable controls, G 1 and (32, control the state of the 
outputs independently of the select or ClK inputs. All of the out­
puts are high unless G1 is high and (32 is low. The 'AlS131 is 
ideally suited for implementing qlitch-free decoders in strobed 
(stored-address) applications in bus-oriented systems. 

The SN 54AlS 1 31 is characterized for operation over the full 
military temperature range of - 55 cc to 125 cc. The 
SN7 4AlS 131 is characterized for operation from 0 cc to 70 °C. 

logic symbols (alternatives) 

X/V 
ClK ClK 

A 

A 

c 

Pin numbers shown are for J and N packages. 

(4) 

(1) 

(2) 

(3) 

02661, APRIL 1982 

SN54ALS131 ... J PACKAGE 

SN74ALS131 ... N PACKAGE 

(TOP VIEW) 

A VCC 
8 YO 
C Y1 

ClK Y2 
(32 Y3 
G1 Y4 
Y7 Y5 

GND Y6 

SN54ALS131 ... FH PACKAGE 

SN74ALS131 ... FN PACKAGE 

C 
ClK 
NC 
(32 

G1 

(TOP VIEW) 

U 
U UO (O«z>>-

r--OUCDU"l 
>-zz>->­

<.::l 

NC - No internal connection 

OMUX 

}t 

Y1 
Y2 
NC 
Y3 
Y4 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS131, SN74ALS131 
3-LlNE TO B-LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 

logic diagram (positive logic) 

ENABLE {02 
INPUTS 

G1 

SELECT 

INPUTS 

CLK 

A 

B 

C 

(5) 

Pin numbers shown are for J and N packages. 

CLK 

X 

X 

t 
t 
t 
t 
t 
t 
t 
t 

L 

or 

H 

FUNCTION TABLE 

INPUTS 

ENABLE SELECT OUTPUTS 

G1 G2 C B A YO Y1 Y2 Y3 Y4 Y5 Y6 

X H X X X H H H H H H H 

L X X X X H H H H H H H 

H L L L L L H H H H H H 

H L L L H H L H H H H H 

H L L H L H H L H H H H 

H L L H H H H H L H H H 

H L H L L H H H H L H H 

H L H L H H H H H H L H 

H L H H L H H H H H H L 

H L H H H H H H H H H H 

OUTPUTS CORRESPONDING 

H L X X X TO STORED ADDRESS, L; 

ALL OTHERS, H 

(15) 
YO 

(14) 
Y1 

(13) 
Y2 

(12) 
Y3 

DATA 

(11) OUTPUTS 
Y4 

(10) 
Y5 

(9) 
Y6 

(7) 
Y7 

Y7 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 

Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS 131 .............................. - 55°C to 125°C 

SN74ALS131 .................................. a OCto 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150 °e 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

2·69 



TYPES SN54ALS131, SN74ALS131 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 

recommended operating conditions 

SNS4ALS131 SN74ALS131 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.S S 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

10H High-level output current -0.4 -0.4 mA 

• 10l low-level output current 
4 

mA 
8 

fclock Clock frequency 0 40 0 50 MHz 

I elK high 12.5 10 
tw Pulse duration ns I elK low 12.5 10 

tsu Setup time at A. B. and e before elKt 15 10 ns 

th Hold time at A. B. and e after elKt 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS131 

MIN TYPt MAX 

SN74AlS131 

MIN TYPt MAX 
UNIT 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V. 10H = -0.4 mA 2.5 3.4 
VOH V 

Vee = 4.5V 10H = -0.4 mA 2.7 3.4 

Vee = 4.5 V. 10l = 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V 10l = 8 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 J1A 

III Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

lee Vee = 5.5 V 5 11 5 11 mA 

*AII typical values are at VCC = [; V, TA ~ 25 "C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see note 1) 

Vcc = 5 V, Vcc = 4.S V to 5.S V. 

Cl = 1S pF. CL = SO pF. 

FROM TO RL = SOO Q. Rl = SOO Q. 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = 2SoC TA = MIN to MAX 

'AlS131 SNS4ALS131 SN74AlS131 

MIN TYPt MAX MIN MAX MIN MAX 

fmax 60 70 40 50 MHz 

tplH 10 8 28 8 25 
elK Y ns 

tpHl 7 7 24 7 20 

tpLH 10 7 24 7 20 
G1 y ns 

tpHl 10 6 20 6 17 

tplH (32 
7 5 18 5 15 

Y ns 
tpHl 7 5 18 5 15 

*AII typical values are at VCC = 5 V, T A = 25 ac. 
NOTE1: For load circuit and voltage wavefOrms, see page 1-12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain a single 1 3-input NAND gate. 
They perform the boolean functions in positive logic: 

Y = A·B·C·D·E·F·G·H·I·J·K·L·M 

Y = A+B+C+D+E+F+G+H+T+J+K+L+M 

The SN54ALS133 is characterized for operation 
over the full military temperature range of - 55 °C to 
125°C. The SN74ALS 133 is characterized for 
operation from O°C to 70 oC. 

FUNCTION TABLE 

INPUTS A THRU M 

Ali inputs H 

One or more inputs L 

logic symbol 

A 

c 
D 

G 

H 

K 

(1) 

(2) 

(31. 

M (15) 

& 

Pin numbers shown are for J and N packages. 

OUTPUT 
y 

L 

H 

(9) y 

TYPES SN54ALS133, SN74ALS133 
13·INPUT POSITIVE·NAND GATES 

D2661. APRIL 1982 

SN54ALS133 ... J PACKAGE 

SN74ALS 133 ... N PACKAGE 

A 
B 
C 
D 

E 
F 

(TOP VIEW) 

VCC 
M 
L 
K 
J 

G H 
GND Y 

~'---~-

SN54ALS133 .•• FH PACKAGE 

SN74ALS133 ..• FN PACKAGE 

(TOP VIEW) 

C 
D 

NC 
E 
F 

(!)OU>-J: 
ZZ 
(!) 

NC - No internal connection 

L 

K 
NC 
J 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS133, SN74ALS133 
13·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS133 .............................. - 55 °e to 125 °e 

SN74ALS133 .................................. 00et070 0e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AlS133 SN74AlS133 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

V'L Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

4 
'OL Low-level output current mA 

8 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS133 SN74AlS133 
PARAMETER TEST CONDITIONS 

MIN TYP~ MAX MIN TYP~ MAX 
UNIT 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V. 10H = -0.4 mA 2.5 3.4 
VOH V 

Vee = 4.5 V 10H = -0.4 rnA 2.7 3.4 

Vee = 4.5 V. 10L = 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V 10L = 8 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 /lA 

IlL Vee = 5.5 V. VIL = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V. V, = 0 V 0.24 0.34 0.24 0.34 mA 

leeL Vee = 5.5 V. VI = 4.5V 0.56 0.8 0.56 0.8 mA 

~A\I typical values are at Vee = 5 V. T A = 25 DC. 
§The output conditions have been chosen to produce a current that closely approximates on~ half of the true short-circuit output current. lOS' 

switching characteristics (see note 1) 

VCC = 5 V, Vec = 4.5 V to 5.5 V, 

c l = 15 pF, Cl = 50 pF, 

FROM TO Rl = 500 Q. RL = 500 Q. 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS133 SN54ALS133 SN74ALS133 

TYP MIN MAX MIN MAX 

tpLH Any Y 6 3 14 3 11 ns 

tpHL Any Y 10 5 28 5 25 ns 

NOTE 1; For load circuit and voltage waveforms, see page 1-12. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



TYPES SN54ALS137. SN74ALS137 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 

• Combines Decoder and 3-Bit Address Latch 

• Incorporates 2 Output Enables to Simplify Cascading 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

The 'ALS137 is a three-line to eight-line decoder/demultiplexer 
with latches on the three address inputs. When the latch-enable 
input (Gl) is low, the 'ALS137 acts as a decoder/demultiplexer. 
When Gl goes from low to high, the address present at the select 
inputs (A, B, and C) is stored in the latches. Further address 
changes are ignored as long as GI. remains high. The output 
enable controls, G 1 and (32, control the outputs independently of 
the select or latch-enable inputs. All of the outputs are forced 
high if G 1 is low or (32 is high. The' ALS 137 is ideally suited for 
implementing glitch-free decoders in strobed (stored-address) 
applications in bus-oriented systems. 

The SN54ALS137 is characterized for operation over the full 
military temperature range of - 55°C to 125°C. The 
SN7 4ALS 137 is characterized for operation from 0 °C to 70°C. 

02661. APRIL 1982 

SN54ALS137 •.. J PACKAGE 

SN74ALS137 •.• N PACKAGE 

(TOP VIEW) 

A VCC 
B YO 
C Y1 

GL Y2 
(32 Y3 
G1 Y4 
Y7 Y5 

GND Y6 

SN54ALS137 .•. FH PACKAGE 

SN74ALS137 ... FN PACKAGE 

(TOP VIEW) 

C 

Gl 
NC 
G2 
G1 

U 
U Uo 

aJ<{Z>>-

I'OUCOLO 
>-ZZ>->­

(!) 

Y1 
Y2 
NC 
Y3 
Y4 

NC - No internal connection 

logic symbols (alternatives) 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated 

TEXAS)NSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

• 

2·73 



• 

2-74 

TYPES SN54ALS137, SN74ALS137 
3·LlNE TO B·LlNE DECODEFiS/DEMULTIPLEXERS WITH ADDRESS LATCHES 

logic diagram (positive logic) 

SELECT 
INPUTS 

LATCH {_ (4) 
ENABLE GL 

{

G2 (5) 

OUTPUT 
ENABLES (6) 

G1 

Pin numbers shown are for J and N packages. 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

ENABLE SELECT 

GL G1 G2 C B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 

X X H X X X H H H H H H H H 

X L X X X X H H H H H H H H 

L H L L L L L H H H H H H H 

L H L L L H H L H H H H H H 

L H L L H L H H L H H H H H 

L H L L H H H H H L H H H H 

L H L H L L H H H H L H H H 

L H L H L H H H H H H L H H 

L H L H H L H H H H H H L H 

L H L H H H H H H H H H H L 

H H L X X X 
Output corresponding to stored 

address, L; all others, H 

Y1 

V2 

V6 

V7 

DATA 
OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 

Operating free-air temperature range: SN54ALS137 .............................. - 55°C to 125°C 

SN74ALS137 .................................. 0 °e to 70°C 
Storage temperature range ................................................ - 65°C to 150°C 
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TYPES SN54ALS137, SN74ALS137 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 

recommended operating conditions 

SN54ALS137 SN74ALS137 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low·level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOL Low-level output current 
4 

mA 
8 

tw Pulse duration, GL low 15 10 ns 

tsu Setup time, A, B, and e before GLt 15 10 ns 

th Hold time, A, B, and e after GLt 5 5 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS137 SN74ALS137 

MIN TYPt MAX MIN TYPt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH 
Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 

Vee = 4.5 V IOH = -0.4 mA 2.7 
V 

3.4 

VOL 
Vee = 4.5 V, IOL = 4 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V IOL = 8 mA 0.35 0.5 
V 

II 
Enable 

A,B,e 
Vec = 5.5 V, VI = 7 V 

0.1 0.1 

0.2 0.2 
mA 

Enable 20 20 
IIH 

A,B,e 
Vee = 5.5 V, VI = 2.7V 

40 40 
JlA 

IlL 
Enable 

VI = 0.4 V 
-0.1 -0.1 

A,B,e 
Vee = 5.5 V, 

-0.2 -0.2 
mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Ice Vce = 5.5 V 5 11 5 11 mA 

tAli typical values are at Vee = 5 V, T A = 25°C. 

iThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see note 1) 

VCC = 5 V, Vcc = 4.5 V to 5.5 V, 

CL = 15pF, CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, RL = 500 Q, 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 
UNIT 

'ALS137 SN54ALS137 SN74ALS137 

TYP MIN MAX MIN MAX 

tPLH 10.5 5 25 5 20 
A, B,C Y ns 

tpHL 11.5 6 25 6 20 

tPLH 
G2 

7.5 4 15 4 12 
Y ns 

tpHL 7.5 5 18 5 15 

tpLH 
Gl Y 

10 5 21 5 17 
ns 

tPHL 10 5 19 5 15 

tpLH GI: 13 7 27 7 22 
Y ns 

tPHL 13 7 25 7 20 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS13B, SN74ALS13B 
3·LlNE TO B·L1NE DECODERS/DEMULTIPLEXERS 

• Designed Specifically for High-Speed Memory 
Decoders and Data Transmission Systems 

• Incorporates 3 Enable Inputs to Simplify Cascading 
and/or Data Reception 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

The 'ALS 138 circuit is designed to be used in high­
performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high­
performance memory systems this decoder can be used to 
minimize the effects of system decoding. When employed with 
high-speed memories utilizing a fast enable circuit, the delay 
times of this decoder and the enable time of the memory are 
usually less than the typical access time of the memory. This 
means that the effective system delay introduced by the 
Schottky-clamped system decoder is negligible. 

The conditions at the binary select inputs and the'three enable 
inputs select one of eight input lines. Two active-low and one 
active-high enable inputs reduce the need for external gates or 
inverters when expanding. A 24-line decoder can be 
implemented without external inverters and a 32-line decoder 
requires only one inverter. An enable input can be used as a data 
input for demultiplexing applications. 

The SN54ALS138 is characterized for operation over the full 
military temperature range of - 55 °C to 125°C. The 
SN7 4ALS 138 is characterized for operation from 0 °C to 70 °C. 

logic symbols (alternatives) 

BIN/OCT 

Pin numbers shown are for J and N packages. 

A (1) 

B (2) 

c (3) 

02661. APRIL 1982 

SN54ALS138 ... J PACKAGE 

SN74ALS138 ... N PACKAGE 

(TOP VIEW) 

A VCC 
B YO 
C Y1 

G2A Y2 
G2B Y3 

G1 Y4 
Y7 Y5 

GND Y6 

SN54ALS138 ... FH PACKAGE 

SN74ALS138 ... FN PACKAGE 

(TOP VIEW) 

U 
U Uo 

CD <{ z>>-

C Y1 
G2A Y2 

NC NC 
G2B Y3 

G1 Y4 

I"- 0 UlOID 
>- Z z>->-

t? 

NC-No internal connection 

Copyright © 1982 by Texas Instruments Incorporated 
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logic diagram (positive logic) 

SELECT 
INPUTS 

A 

B 

c 

(11 

(21 

(31 

TYPES SN54ALS13B, SN74ALS13B 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS 

ENABLE {%;~ ==:(;41==~_). _____ =~~~~~~=) 
INPUTS 

G1 

Pin numbers shown are for J and N packages. 

FUNCTION TABLE 

ENABLE SELECT 

INPUTS INPUTS 
OUTPUTS 

G1 G2* C B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 
X H X X X H H H H H H H H 

L X X X X H H H H H H H H 

H L L L L L H H H H H H H 

H L L L f-j H L H H H H H H 

H L L .!i L H H L H H H H H 

H L L H H H H H L H H H H 

H L H L L H H H H L H H H 

H L H L H H H H H H L H H 

H L H H· L H H H H H H L H 

H L H H H H H H H H H H L 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS138 .............................. - 55 °C to 125 DC 

SN74ALS138 ............................. : .... 0 DC to 70 DC 
Storage temperature range ......................................... : . . . . .. - 65 °C to 150 °C 
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TYPES SN54ALS13B, SN74ALS13B 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS 

recommended operating conditions 

SN54ALS138 SN74ALS138 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -0.4 -0.4 mA 

4 
10L Low-level output current mA 

8 

TA Operating free-air temperature -55 125 0 70 °e • 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS138 SN74ALS138 

UNIT 
MIN TYPl MAX MIN TYPl MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, 10H = -0.4 mA 2.5 3.4 
VOH V 

Vee = 4.5 V 10H = -0.4 mA 2.7 3.4 

VOL 
Vee = 4.5 V, 10L = 4 mA 0.25 0.4 0.25 0.4 

V 
Vee - 4.5 V 10L = 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 IlA 

IlL Vee = 5.5 V, VIL = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -:30 -112 mA 

lee Vee = 5.5 V 5 10 5 10 mA 

~AII typical values are at Vee = 5 V, TA = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 1) 

VCC = 5 V. VCC = 4.5 V to 5.5 V. 

CL=15pF. CL = 50 pF. 

FROM TO RL = 500 Q, RL = 500 Q. 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS138 SN54ALS138 SN74ALS138 

TYP MIN MAX MIN MAX 

tpLH 9 6 27 6 22 
A, 8, e Any Y 8, 6 22 6 18 

ns 
tpHL 

tpLH 9 4 20 4 17 
Enable Any Y 

9/ 5 20 5 17 
ns 

tpHL 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
'.oj 
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TYPES SN54ALS139, SN74ALS139 
DUAL 2·LlNE TO 4·LlNE DECODERS/DEMULTIPLEXERS 

o Designed Specifically for High·Speed Memory 
Decoders and Data Transmission Systems 

o Incorporates 2 Enable Inputs to Simplify Cascading 
and/or Data Reception 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

The' ALS 139 circuit is designed to be used in high-performance 
memory-decoding or data-routing applications requiring very 
short propagation delay times. In high-performance memory 
systems, this decoder can be used to minimize the effects of 
system decoding. When employed with high-speed memories 
utilizing a fast-enable circuit,the delay times of this decoder and 
the enable time of the memory are usually less than the typical 
access time of the memory. This means that the effective 
system delay introduced by the Schottky-clamped system 
decoder is negligible. 

The' ALS 139 is comprised of two individual two-line to four-line 
decoders in a single package. The active-low enable input can be 
used as a data line in demultiplexing applications. These 
decoders/demultiplexers feature fully buffered inputs, each of 
which represents only one normalized load to its driving circuit. 
All inputs are clamped with high-performance Schottky diodes to 
suppress line-ringing and simplify system design. 

The SN 54ALS 1 39 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS 139 is characterized for operation from 0 °C to 70°C. 

logic symbols (alternatives) 

Pin numbers shown are for J and N packages 

02661, APRIL 1982 

SN54ALS139 ... J PACKAGE 

SN74ALS139 ... N PACKAGE 

(TOP VIEW) 

1<3 VCC 
1A 2<3 
1B 2A 

1YO 2B 
1Y1 2YO 
1Y2 2Y1 
1Y3 2Y2 
GND 2Y3 

SN54ALS139 ... FH PACKAGE 

SN74ALS139 ... FN PACKAGE 

1B 
1YO 5 

NC 6 
1Y1 7 

1Y2 8 

(TOP VIEW) 

(1 10 111213 

MC)UMN 
>-ZZ>->­

(!J NN 

NC - No internal connection 

2A 
28 

NC 
2YO 
2Y1 

PRODUCT PREVIEW Copyright © 1982 by'Texas Instruments Incorporated 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this Jlroduct without notice, 
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TYPES SN54ALS139, SN74ALS139 
DUAL 2·L1NE TO 4·L1NE DECODERS/DEMULTIPLEXERS 

functional block diagram (positive logic) 

ENABLE 1G 

SELECT {1A 
INPUTS 1B 

{

2A(14) 
SELECT 
INPUTS 2B(13) 

Pin numbers shown are for J and N packages. 

FUNCTION TABLE 

INPUTS 

ENABLE SELECT 
OUTPUTS 

G B A VO V1 V2 V3 

H X X H H H H 

L L L L H H H 

L L H H L H H 

L H L H H L H 

L H H H H H L 

DATA 
OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS139 ............................... - 55°C to 125°C 

SN74ALS139 .................................. OOCto70oC 
Storage temperature range ................................................ - 65°C to 1 50°C 
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TYPES SN54ALS139, SN74ALS139 
DUAL 2·LlNE TO 4·LlNE DECODERS/DEMULTIPLEXERS 

recommended operating conditions 

SN54ALS139 SN74ALS139 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOL Low-level output current 
4 

mA 
8 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS139 SN74ALS139 

UNIT 
MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 
VOH 

Vee = 4.5 V 
V 

IOH = -0.4 mA 2.7 3.4 

Vee = 4.5 V, IOL = 4 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V 
V 

IOL = 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 jiA 

IlL Vee = 5.5 V, VIL = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

ICC Vee = 5.5 V mA 

tAli typical values are at VCC = 5 V, T A = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 2) 

VCC = 5 V, VCC = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

FROM TO RL = 500 Q, RL = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS139 SN54ALS139 SN74ALS139 

MIN TYP~ MAX MIN TYP~ MAX MIN TYP~ MAX 

tpLH 
A or B Y ns 

tpHL 

tpLH G y ns 
tpHL 

tAli typical values are at Vec = 5 V, T A = 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS151, SN54AS151, SN74ALS151, SN74AS151 
DATA SELECTORS/MULTIPLEXERS 

• 3-Line to 1-Line Multiplexers 
Can Perform As: 

Boolean Function Generators 
Parallel-to-Serial Converters 
Data Source Selectors 

• Input Clamping Diodes Simplify System Design 

• Fully Compatible With Most TTL Circuits 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These monolithic data selectors/multiplexers provide full bin~ 
decoding to select one of eight data sources. The strobe input (G) 
must be at a low logic level to enable the inputs. A high level at 
the strobe terminal forces the W output high and the Y output 
low. 

The SN54ALS151 and SN54AS151 are characterized for 
operation over the full military temperature range of - 55 ac to 
125 ac. The SN7 4ALS 151 and SN7 4AS 151 are characterized 
for operation from 0 ac to 70 ac. 

FUNCTION TABLE 

INPUTS OUTPUTS 

SELECT STROBE 

G V W 
C B A 

X X X H L H 

L L L L 00 00 

L L H L 01 DT 
L H L L 02 02 

L H H L 03 D3 
H L L L 04 D4 
H L H L 05 D5 
H H L L 06 06 

H H H L 07 D7 

H = high level, L = low level, X = irrelevant 
DO, D1 , , , D7 = the level of the D respective input 

D2661, APRIL 1982 

SN54ALS151,SN54AS151 ••• JPACKAGE 

SN74ALS151. SN74AS151 ... N PACKAGE 

(TOP VIEW) 

03 VCC 
02 04 
01 05 
DO D6 

Y 07 
W A 

G B 
GNO C 

SN54ALS151.SN54AS151 ..• FHPACKAGE 

SN74ALS151, SN74AS151 ... FNPACKAGE 

(TOP VIEW) 

01 
00 
NC 

Y 

W 

U 
N M U U'<t 
OOZ>O 

2 1 2019 

9 10111213 

It!) ~ ~ U CO 
t!) 

NC - No internal connection 

logic symbol 

MUX 
G EN 

A 

:}G~ B 

c 
DO 0 
01 

02 

4 

05 5 

06 

07 

Pin numbers shown are for J and N packages. 

05 
06 
NC 

07 
A 

(5) 

(6) 
V 

W 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS151, SN54AS151, SN74ALS151, SN74AS151 
DATA SELECTORS/MULTIPLEXERS 

logic diagram (positive logic) 

DATA 
INPUTS 

DATA 
SELECT 

(BINARY) 

a-

DO 

01 

02 

03 

04 

05 

06 

07 

(7) 

(4) 

(3) 

(2) 

(1) 

(15) 

(14) 

(13) 

(12) 

A 
(11) 

B 
(10) 

C 
(9) 

-

-
,-

-

Pin numbers shown are for J and N packages. 

~ 

~ 

~ 

~ £)b I....-

..--

L)-..--

.....-aJ-
~ ~ 

~t::::LJ 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

(5) 
Y 

(6) 
w 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS 151, SN54AS 151 .................... - 55 °C to 125 °C 

SN74ALS151,SN74AS151 ........................ O°Cto70 o C 
Storage temperature range .............................................. " - 65 °C to 150°C 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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TYPES SN54ALS151. SN74ALS151 
DATA SELECTORS/MULTIPLEXERS 

recommended operating conditions 

Vee Supply voltage 

V IH High-level input voltage 

V IL Low-level input voltage 

IOH High-level output current 

IOL Low·level output current 

TA Operating free-air temperature 

SN54ALS151 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-0.4 

4 

- 55 125 

SN74ALS151 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-0.4 mA 

mA 
8 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS151 SN74ALS151 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. !I = -18 mA -1.5 -1.5 

VOH 
Vee - 4.5 V. IOH = -0.4 mA 2.5 3.4 

Vee = 4.5 V IOH = -0.4 mA 2.7 3.4 

Vee = 4.5 V. IOL = 4 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V IOL = 8 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 

IIH Vee - 5.5 V. VI = 2.7 V 20 20 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 

lo§ Vee = 5.5 V. Vo = 2.25 V - 30 -112 - 30 -112 

lee Vee - 5.5 V. Inputs at 4.5 V 6 6 

tAli typical values are at VCC = 5 V. T A = 25°C. 

§The output conditions have been chosen to produce a current that closely approx;mates one half of the true short·circuit output current. lOS' 

switching characteristics (see note 1) 

VCC = 5 V. VCC = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

FROM TO RL = 500 Q. RL = 500 Q. 
PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS151 SN54ALS151 SN74ALS151 

TYPt MIN TYP:f: MAX 

tpLH A, B. or e Y 
7.5 

tpHL 9 

tpLH 
A. B.ore W 

9 

tpHL 9.5 

tpLH Any D Y 
4 

tpHL 6 

tpLH Any D W 
6 

tpHL 6 

tpLH G y 4 

tpHL 5 

tpLH G W 
4 

tpHL 5 

tAli typical values are at VCC = 5 V, T A = 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 

ADVANCE INFORMATION 

2·84 This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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MIN TYPt MAX 

7.5 

9 

9 

9.5 

4 

6 

6 
6 

4 

5 

4 

5 

UrJlT 

V 

V 

V 

mA 

IJA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



TYPES SN54AS151. SN74AS151 
DATA SELECTORS/MULTIPLEXERS 

recommended operating conditions 

SN54AS151 SN74AS151 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-12 -12 
IOH High-level output current mA 

-15t 

32 32 
IOL Low-level output current mA 

48t 

TA Operating free-air temperature - 55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS151 SN74AS151 
PARAMETER TEST CONDITIONS 

MIN TYP:t MAX MIN TYP:t MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V, IOH = -12 mA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.75 V, IOH = -15 mA 2.4 3.3 

Vee = 4.5 V, IOL = 32 mA 0.25 0.5 0.25 0.5 
VOL 

Vee = 4.75 V, IOL = 48 mA 0.35 0.5 

A, B 0.2 0.2 
II Vee = 5.5 V, VI = 7 V 

All others 0.1 0.1 

A, B 40 40 
IIH 

All others 
Vee = 5.5 V, VI = 2.7 V 

20 20 

A.B 
VI = 0.4 V 

-0.6 -0.6 
IlL Vee = 5.5 V, 

All others -0.3 -0.3 

lo§ Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

lee Vee = 5.5 V, 26 26 

tAli typical values are at Vee = 5 V, T A = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see note 1) 

Vcc = 5 V, vcc = 4.5 V to 5.5 V, 

c L = 15 pF, CL = 50 pF, 

FROM TO RL = 500 Q, RL = 500 Q, 
PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

AS151 SN54AS151 SN74AS151 

TYP* MIN TYP* MAX 

tpLH 5 
A, B, or e y 

tpHL 5 

tpLH A, B, or e 
4.5 

W 
tpHL 4.5 

tpLH 3 
Any D y 

tpHL 4 

tpLH 3 
Any D W 

tpHL 2.5 

tpLH G y 5 

tpHL 5 

tpLH G W 
4.5 

tpHL 4.5 

tAli typical values are at Vee = 5 V, T A = 25°e. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

This page contains information on a TEXAS INSTRUMENTS 
INCORPORATED product under development. Texas 

Instruments reserves the right to change or 
discontinue this product without notice. POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

MIN TYP* MAX 

5 

5 

4.5 

4.5 

3 

4 

3 

2.5 

5 

5 

4.5 

4.5 

UNIT 

V 

V 

V 

mA 

IJA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54ALS153, SN54AS153, SN74ALS153, SN74AS153 
DUAL 4·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 

• Permits Multiplexing from N Lines to 1 Line 

• Performs Parallel-to-Serial Conversion 

• Strobe (Enable) Line Provided for Cascading (N 
lines to n lines) 

• Fully Compatible with Most TTL Circuits 

• 'ALS253 and 'AS253 Are 3-State Versions of 
These Parts 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

Each of these data selectors/multiplexers contains 
inverters and drivers to supply full binary decoding data 
selection to the AND-OR gates. Separate strobe inputs (G) 

are provided for each of the two four-line sections. 

The SN54ALS153 and SN54AS153 are characterized for 
operation over the full military temperature range of 
-55°C to 125°C. The SN74ALS153 and SN74AS153 
are characterized for operation from 0 °C to 70°C. 

FUNCTION TABLE 

SELECT 
OAT A INPUTS 

INPUTS 
STROBE OUTPUT 

8 A CO Cl C2 C3 G Y 

X X X X X X H L 

L L L X X X L L 

L L H X X X L H 

L H X L X X L L 

L H X H X X L H 

H L X X L X L L 

H L X X H X L H 

H H X X X L L L 

H H X X X H L H 

Select inputs A and B are common to both sections. 

D2661, APR:L 1982 

SN54ALS153, SN54AS153. J PACKAGE 

SN74ALS153, SN74AS153. N PACKAGE 

(TOP VIEW) 

1<3 VCC 
B 2<3 

1C3 A 
1C2 2C3 
1C1 2C2 
1CO 2C1 

1Y 2CO 
GND 2Y ........ --~-

SN54ALS153, SN54AS153 . 

SN74ALS153,SN74AS153 . 

(TOP VIEW) 

FH PACKAGE 

FN PACKAGE 

1C3 
1C2 

NC 
1C1 
1CO 

U 
Ie!) U Ule!) 

CD Z>N 

3 2 1 2019 

>-OU>-O 
ZZNU 
(!) N 

NC - No internal connection 

logic symbol 

A 

B 

2CO 

2Cl 
2C2 (12) 

2C3 (13) 

Pin numbers shown are for J and N packages. 

A 
2C3 
NC 
2C2 
2C1 

Copyright © 1982 by Texas Instruments Incorporated 
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logic diagram (positive logic) 

lG 

lCO 
(6) 

lCl 
(5) 

DATA 1 

lC2 
(4) 

lC3 
(3) 

B 

SELECT 

A 

2CO 
(10) 

(11) 
2Cl 

DATA 2 

2C2 
(12) 

2C3 (13) 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS153, SN54AS153, SN74ALS153, SN74AS153 
DUAL 4-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 

OUTPUT 
lY 

OUTPUT 
2Y 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALSl 53, SN54AS 153 ................... - 55°C to 125°C 

SN74ALSl 53, SN74ASl 53 ....................... 0 °C to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50 °e 
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TYPES SN54ALS153, SN74AlS153 
DUAL 4·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 

recommended operating conditions 

SN54ALS153 SN74ALS153 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-1 

-2.6 
mA 

• IOL 
12 

Low-level output current mA 
24 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS153 SN74ALS153 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = --18 mA -1.5 -1.5 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH 

Vee = 4.5V IOH = '-2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V IOL = 24 mA 0.35 0.5 

A,8 0.2 0.2 
II Vee = 5.5 V, VI = 7 V 

All others 0.1 0.1 

A, 8 40 40 
IIH 

All others 
Vee = 5.5 V, VI = 2.7V 

20 20 

A,B -0.2 -0.2 
IlL Vee = 5.5 V, VI = 0.4 V 

-0.1 All others -0.1 

lo§ Vee = 5.5 V, Va = 2.25 V -30 -112 - 30 -112 

lee Vee = 5.5 V, All inputs at 4.5 V 6.3 6.3 

~AII typical va:ues are at Vee = 5 V, T A = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current. lOS. 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO RL = 500 Q, 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS153 SN74ALS153 

MIN TYPt 

tpLH 7.5 
A or B Y 

tpHL 9 

tpLH 4 
Data (Any e) Y 

tpHL 6 

tpLH IT 
4 

Y 
tpHL 5 

~AII typical values are at Vee = 5 V, TA = 25°e. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

ADVANCE INFORMATION 

2·88 This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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MAX MIN TYPt MAX 

7.5 

9 

4 

6 

4 

5 

UNIT 

V 

V 

V 

mA 

IJA 

mA 

rnA 

mA 

UNIT 

ns 

ns 

ns 



TYPES SN54AS153, SN74AS153 
DUAL 4·LlNE TO l·LlNE DATA SELECTORS/MULTIPLEXERS 

recommended operating conditions 

SN54AS153 SN74AS153 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-12 -12 
IOH High-level output current mA 

-15t 

32 32 
IOL Low-level output current 

48t 
mA 

TA Operating free-air temperature - 55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS153 SN74AS153 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt MAX 

\11K Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V, IOH = -12 mA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.75 V, IOH = -15 mA 2.4 3.3 

Vee = 4.5 V, IOL = 32 mA 0.25 0.5 0.25 0.5 
VOL 

Vee = 4.75 V, IOL = 48 mA 0.35 0.5 

A, B 0.2 0.2 
II Vee = 5.5 V, VI =7V 

All others 0.1 0.1 

A, B 40 40 
IIH Vee = 5.5 V, VI = 2.7 V 

All others 20 20 

A, B -0.6 -0.6 
IlL Vee = 5.5 V, VI = 0.4 V 

All others -0.3 -0.3 

lo§ Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

I Outputs high 17 17 
lee Vee = 5.5 V I Outputs low 25 25 

tAil typical values are at Vee = 5V,TA = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 1) 

Vcc = 5 V, vcc = 4.5 V to 5.5 V, 
CL = 15 pr, CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, RL = 500 Q, 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AS153 SN54AS153 SN74AS153 

TYPt MIN TYPt 

tpLH 5.5 
A or B Y 

tpHL 4.5 

tpLH 3.5 
Data (Any e) y 

tpHL 3 

tpLH G 
5.5 

Y 
tpHL 4.5 

tAli typical values are at Vee = 5 V, TA = 25°e. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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MAX MIN TYPt MAX 

5.5 

4.5 

3.5 

3 

5.5 

4.5 

UNIT 

V 

V 

V 

mA 

JlA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 
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TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158 
OUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 

• Buffered Inputs and Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These monolithic data selectors/multiplexers contain 
inverters and drivers to supply full data selection to the four 

output gates. A separate strobe input (G) is provided. A 

4-bit word is selected from one of two sources and is 
routed to the four outputs. The 'ALS 1 57 presents true 
data whereas the 'ALS 158 presents inverted data to 
minimize propagation delay time. 

The SN54ALS157 and SN54ALS158 are characterized 
for operation over the full military temperature range of 

- 55°C to 125°C. The SN74ALS157 and SN74ALS158 
are characterized for operation from O°C to 70°C. 

logic symbols 

'AlS157 

1Y 

2Y 

3Y 

4Y 

SN54AlS157. SN54AlS158 . 

SN74AlS157.SN74AlS158 . 

(TOP VIEW) 

A/B VCC 
1A IT 
1B 4A 
1Y 4B 
2A 4Y 
2B 3A 
2Y 3B 

GND 3Y ......... __ ....::...J-

SN54AlS157,SN54AlS158. 

SN74AlS157,SN74AlS158. 

(TOP VIEW) 

1B 

1Y 
NC 

2A 

>-OU>-al 
NZZMM 

<.!) 

NC - No internal connection 

FUNCTION TABLE 

INPUTS 

SELECT 
DATA 

02661. APRIL 1982 

J PACKAGE 

N PACKAGE 

FH PACKAGE 

FN PACKAGE 

4A 

4B 
NC 
4Y 
3A 

OUTPUT Y 

STROBE 

G AlB 
'AlS157 'AlS15B 

'AlS158 

Pin numbers shown are for J and N packages. 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

A B 

H X X X L H 

L L L X L H 

L L H X H L 

L H X L L H 

H X H H L 

Copyright © 1982 by Texas Instruments Incorporated 
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logic diagrams (positive logic) 

lA 

lB 

2A 

2B 

3A 

3B 

4A 

4B 

STROBE G 
SELECT AlB 

lA 

lB 

2A 

2B 

3A 

3B 

4A 

4B 

STROBE G 
SELECT AlB 

TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158 
QUADRUPLE 2·LlNE TO 1·L1NE DATA SELECTORS/MULTIPLEXERS 

'ALS157 

(2) 

(3) 

(5) 

(6) 

(11) 

(10) 

(14) 

(13) 

(15) 

(1) 

'ALS158 
(2) 

(3) 

(5) 

(6) 

(11) 

(10) 

(14) 

(13) 

(15) 

(ll 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158 
QUADRUPLE 2·LlNE TO l·LlNE DATA SELECTORS/MULTIPLEXERS 

absolute maximum ratings over operating free-air temperature range tunless otherwise noted) 

Supply voltage, VCC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS1 57, SN54ALS158 .................. - 55 DC to 125°C 

SN74ALS157,SN74ALS158 ...................... OOCto70oC 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 150 DC 

recommended operating conditions 

SN54ALS157 SN74ALS157 

SN54ALS158 SN74ALS158 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-1 
IOH High-level output current 

-2.6 
mA 

12 
IOL Low-level output current mA 

24 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS157 SN74ALS157 

PARAMETER TEST CONDITIONS SN54ALS158 SN74ALS158 UNIT 

MIN TYPt MAX MIN TYPi MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH 

Vee = 4.5 V 
V 

IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V 10L = 24 mA 0.35 0.5 

A or B 0.1 0.1 
II Vee = 5.5 V, VI = 7 V mA 

AlB orG 0.2 0.2 

A or B 20 20 
IIH 

AlB or G 
Vee = 5.5 V, VI = 2.7 V 

40 40 
IJA 

A or B -0.1 -0.1 
IlL Vee = 5.5 V, VI = 0.4 V mA 

AlB or G -0.2 -0.2 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

'ALS157 7.8 7.8 
lee Vee = 5.5 V mA 

'ALS158 2.3 2.3 

tAli typical values are at Vee = 5 V. TA = 25°C. 
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TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158 
QUADRUPLE 2·LlNE TO l·LlNE DATA SELECTORS/MULTIPLEXERS 

'ALS157 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS157 SN74ALS157 

MIN TYP; MAX MIN TYP; MAX 

tpLH 3.5 3.5 
A or B Y ns 

tpHL 5 5 

tpLH 
AlB 

6 6 
Y 

6.5 
ns 

tpHL 6.5 

tpLH G 6 6 
Y ns 

tpHL 6.5 6.5 

'ALS 158 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS158 SN74ALS158 

MIN TYP; MAX MIN TYPi MAX 

tpLH 3.5 3.5 
A or B Y ns 

tPHL 5 5 

tpLH 
AlB 

6 6 
Y ns 

tpHL 6.5 6.5 

tpLH G 
6 6 

Y ns 
tpHL 6.5 6.5 

tAli typical values are at Vee ~ 5 V, TA ~ 25°e. 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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iiPES SN54ALS i 60 I nnu SN54ALS i 63. SN54AS i 60 I nnu SN54AS i 63 
SN74ALS160 THRU SN74ALS163. SN74AS160 THRU SN74AS163 

SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

• Internal Look·Ahead for Fast Counting 

• Carry Output for n-Bit Cascading 

• Synchronous Counting 

• Synchronously Programmable 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 
These synchronous. presettable counters feature an internal 
carry look-ahead for application in high-speed counting designs. 
The 'ALS160, 'ALS162, 'AS160, and 'AS162 are decade 
counters, and the 'ALS161, 'ALS163, 'AS161, and 'AS163 are 
4-bit binary counters. Synchronous operation is provided by 
having all flip-flops clocked simultaneously so that the outputs 
change coincident with each other when so instructed by the 
count-enable inputs and internal gating. This mode of operation 
eliminates the output counting spikes that are normally 
associated with asynchronous (ripple clock) counters. A buffered 
clock input triggers the four flip-flops on the rising (positive­
going) edge of the clock input waveform. 

These counters are fully programmable; that is, the outputs may 
be preset to either level. As presetting is synchronous, setting up 
a low level at the load input disables the counter and causes the 
outputs to agree with the setup data after the next clock pulse 
regardless of the levels of the enable inputs. 

02661. APRIL 1982 

SN54ALS', SN54AS' ..• J PACKAGE 

SN74ALS', SN74AS' ... N PACKAGE 

(TOP VIEW) 

CLR VCC 
CLK RCO 

A QA 
B QB 
C QC 
D QD 

ENP ENT 
GND LOAD 

SN54ALS', SN54AS' FH PACKAGE 

SN74ALS', SN74AS' FN PACKAGE 

A 
B 

NC 
C 
D 

(TOP VIEW) 

~Ia::: UO 
...J...J U uu uuz>a::: 

0.. 0 U 10 f­zzz<.(z 
UJ~ oUJ 

...J 

NC - no internal connection 

The clear function for the' ALS 160, 'ALS 161, 'AS 160, and' AS 161 is asynchronous and a low level at the clear input 
sets all four of the flip-flop outputs"low regardless of the levels of the clock, load, or enable inputs. 

The clear function for the' ALS 162, 'ALS 163, 'AS 162, and' AS 163 is synchronous and a low level at the clear input 
sets all four of the flip-flop outputs low after the next clock pulse, regardless of the levels of the enable inputs. This 
synchronous clear allows the count length to be modified easily as decoding the maximum count desired can be 
accomplished with one external NAND gate. The gate output is connected to the clear input to synchronously clear the 
counter to 0000 (LLLL). 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a ripple carry output. Both count­
enable inputs (ENP and ENT) must be high to count, and ENT is fed forward to enable the ripple carry output. The ripple 
carry output (RCO) thus enabled will produce a high-level pulse while the count is maximum (9 or 15 with QA high). 
This high-level overflow ripple carry pulse can be used to enable successive cascaded stages. Transitions at the ENP or 
ENT are allowed regardless of the level of the clock input. 

These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, or LOAD) that will 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable 
setup and hold times. 

The SN54ALS160 through SN54ALS163 and SN54AS1 60 through SN54AS 163 are characterized for operation 
over the full military temperature range of - 55 °C to 125°C. The SN74ALS160 through SN74ALS163 and 
SN7 4AS 160 through SN7 4AS 163 are characterized for operation from ° °e to 70 oe. 

Copyright © 1982 by Texas Instruments Incorporated 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

4: 



logic symbols 

TYPES SN54ALS160. SN54ALS162. SN54AS160. SN54AS162 
SN74ALS160. SN74ALS162. SN74AS160. SN74AS162 

SYNCHRONOUS 4·81T DECADE COUNTERS 

'ALS160 AND 'AS160 DECADE 

COUNTERS WITH DIRECT CLEAR 

'ALS162 AND 'AS162 DECADE 

COUNTERS WITH SYNCHRONOUS CLEAR 

'ALS 160 logic diagram (positive logic) 
(11 

ENP 

~ (151 

(71 1 --aj RCO 
ENT 

ClK 
(21 

.----

~ 
~t-<pCl ~ 
t-t-< 10 

(31 ~~~ 

~ .----~t-<I>Cl ~ 
t-I-< 10 

(41 ~~1 -

~ 
r--

-,- ~1-<lp>Cl ~ 
r-f-ol0 

151 ~~1 

Oc 

.....,. 

~ 
.--.. .-
~ '-f"<PCl 

1111 -r---
}-~r<=10 

'-cR ~ 

00 

161 :[)- '---

'ALS162 decade counter is similar; however the clear is synchronous as shown for the' ALS 163 binary counter on the following page. 

Detailed logic diagrams for the' AS versions have not yet been determined. 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS161, SN54AiS163, SN54AS161, SN54AS163 
SN74ALS161, SN74ALS163, SN74AS161,SN74AS163 
SYNCHRONOUS 4·BIT BINARY COUNTERS 

logic symbols 

'ALS161 AND 'AS161 BINARY 

COUNTERS WITH DIRECT CLEAR 
'ALS 163 AND 'AS 163 BINARY 

COUNTERS WITH SYNCHRONOUS CLEAR 

'ALS 163 logic diagram (positive logic) 

1141 
OA 

131 

(131 
00 

141 

(121 
Oc 

C 151 

1111 
00 

o 161 

'ALS 161 synchronous binary counter is similar; however the clear is asynchronous as shown for the 'ALS 160 decade counter on the preceding page. 

Detailed logic diagrams for the 'AS versions have not yet been determined. 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS160, SN54ALS162, SN54AS160, SN54AS162 
SN74ALS160, SN74ALS162, SN74AS160, SN74AS162 

SYNCHRONOUS 4·81T DECADE COUNTERS 

typical clear, preset, count, and inhibit sequences 

DATA 
INPUTS 

OUTPUTS 

'ALS160, 'AS160, 'ALS162, 'AS162 

Illustrated below is the following sequence: 

1. Clear outputs to zero (,ALS 160 and 'AS 160 are asynchronous; 'ALS 162 and 'AS 162 are synchronous) 

2. Preset to BCD seven 

3. Count to eight, nine, zero, one, two, and three 

4. Inhibit 

CLR~ 

lOAD U 
A~ L= 
B~ L= 
C~ c= 
0 

I--
I --

elK 

ENP 
I I 

ENT 
----~--~I----~ 

I ---, --, 
-.! I 

-I I I 
I I I 

i :----.JI I 1 I~ ________________ -J 
OB 

Oc --: --1~~ ________________________________________________ _ 
1 I 
I I --: ~ rl------~~ ____________ ~ ____________________ _ 

--"j I 1 I 

00 

: I 1 I r----l 
RCO------~I __ ~I----~I----~'----JI I~ ____________ ~ ________________________ __ 

: :7 :8 9 0 2 3 1 

I I I .. I·O-----COUNT---__ I-----INHIBIT---­

SYNC PRESET 

ASYNC CLEAR 

CLEAR 
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TYPES SN54ALSi61, SN54AiS163, SN54AS161, SN54AS163 
SN74ALS161, SN74ALS163, SN74AS161, SN74AS163 
SYNCHRONOUS 4·BIT BINARY COUNTERS 

typical clear, preset, count, and inhibit sequences 

DATA 
INPUTS 

'ALS161, 'AS161, 'ALS163, 'AS163 

Illustrated below is the following sequence: 

1. Clear outputs to zero ('ALS161 and 'AS161 are asynchronous; 'ALS163 and 'AS163 are synchronous) 

2. Preset to binary twelve 

3. Count to thirteen, fourteen, fifteen, zero, one, and two 

4. Inhibit 

u 
A 

B 
,--
I 

e.J 
i ,_-

D-.J 

eLK 

ENP 

ENT 

QA 

Qs 

i 
~ --, 

i 
'--

--.! _I __ ~_..,j 

~ --, 
_, I __ -:-___ ~ 

OUTPUTS 

Qe 

QD 

RCO 

-: ;--.J 
-, I I 

I I r---1 
----_I--~--~I----------~I I~ ______ ~~ ________________ ___ 

I I :12 13 
I I 14 15 o 2 

I I 
I I· 

SYNC PRESET 

CLEAR 

-----eOUNT----..... ,o-Ill+-----INHISIT----. 

ASYNC 
CLEAR 
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TYPES SN54ALS16D THRU SN54ALS163 
SN74ALS16D THRU SN74ALS163 

SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS160 thru SN54ALS163 ................. - 55°C to 125°C 

SN7 4ALS 160 thru SN7 4ALS 163 .................... 0 °e to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150 °e 

recommended operating conditions 

SN54ALS160 SN74ALS160 

THRU THRU 
UNIT 

SN54ALS163 SN74ALS163 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High·level output voltage -0.4 -0.4 mA 

10L Low-level output current 4 8 mA 

'AlS160, 'AlS162 0 25 0 30 
fclock Clock frequency 

'AlS161, 'AlS163 
MHz 

0 25 0 30 

,'AlS160, 'AlS162 20 15 

tw Pulse duration 
ClK high or low 

l'AlS161, 'AlS163 20 15 ns 

'AlS160, 'AlS161 ClR low 20 15 

A,B,C, D 20 15 

,'AlS160, 'AlS161 25 20 

Setup time 
ENP, ENT 

,'AlS162, 'AlS163 30 25 
tsu 

before ClKt 'AlS 160, 'AlS 161 ClR inactive 10 10 
ns 

'AlS162, 'AlS163,ClR low 20 15 

·IClR high (inactive) 10 10 

th Hold time, all synchronous inputs after ClKt 0 0 ns 

TA Operating free-air temperature - 55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS160 SN74ALS160 

THRU THRU 
PARAMETER TEST CONDITIONS 

SN54ALS163 SN74ALS163 
UNIT 

MIN TYPl MAX MIN TYPl MAX 

VIK Vce = 4.5 V, II = -18 rnA -1.5 -1.5 V 

VOH VCC = 4.5 V, 10H = -0.4 mA 2.5 3.4 2.7 3.4 V 

VOL 
Vec = 4.5 V, 10l = 4 mA 0.25 0.4 0.25 0.4 

VCC = 4.5 V, 10l = 8 rnA 0.35 
V 

0.5 

II 
CO-AD, ClK or ENT 0.2 0.2 

Vec = 5.5 V, VI = 7 V rnA 
All other 0.1 0.1 

IIH 
lOAD, ClK or ENT 40 40 

All other 
VCC = 5.5 V, VI = 0.4 V 

20 20 /iA 

III VCC = 5.5 V, VI = 0.4 V -0.2 -0.2 rnA 

10§ VCC = 5.5 V, Va = 2.25 V -15 -70 -15 -70 rnA 

Ice Vec = 5.5 V 12 21 12 21 rnA 

tAli typical values are at Vee = 5 v, T A = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 105-
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TYPES SN54ALS160 THRU SN54ALS163 
SN74ALS160 THRU SN74ALS163 
SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

'ALS160, 'ALS161 switching characteristics (see note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

fmax 
'ALS160 

'ALS161 

tPLH 
CLK RCO 

tpHl 

tplH 
ClK Any Q 

tpHl 

tplH 
ENT RCO 

tpHl 

tpHl etA Any Q 

tpHl ClR RCO 

• ALS 162, , ALS 163 switching characteristics (see note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

'AlS162 
f max 'AlS163 

tplH 
ClK RCO 

tpHl 

tplH 

tpHl 
ClK Any Q 

tplH 
ENT RCO 

tpHl 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

RL = 500 Q, 

TA = MIN to MAX 

SN54ALS160 SN74ALS160 

SN54ALS161 SN74ALS161 

MIN MAX MIN MAX 

25 30 

25 30 

8 30 8 26 

7 25 7 23 

4 18 4 15 

6 20 6 17 

5 20 5 17 

4 16 4 13 

8 27 8 24 

11 31 11 28 

Vce = 4.5 V to 5.5 V, 

CL = 50 pF, 

RL = 500 Q, 

TA = MIN to MAX 

SN54ALS162 SN74ALS162 

SN54ALS163 SN74ALS163 

MIN MAX MIN MAX 

25 30 

25 30 

8 30 8 26 

7 25 7 23 

4 18 4 15 

6 20 6 17 

5 20 5 17 

4 16 4 13 
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MHz 
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ns 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 
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TYPES SN54AS160 THRU SN54AS163 
SN74AS160 THRU SN74AS163 

SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS160 thru SN54AS163 .................. - 55°C to 125°C 

SN74AS160 thru SN74AS163 ...................... 0 °C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54AS160 SN74AS160 

THRU THRU 

SN54AS163 SN74AS163 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output voltage -2 -2 mA 

IOl low-level output current 20 20 mA 

fclock Clock frequency 
'AS160, 'AS162 

MHz 
'AS161, 'AS163 

ClK high or low 
l'AS160, 'AS162 

tw Pulse duration l'AS161, 'AS163 ns 

'AS160, 'AS161 ClR low 

A,B,C,D 

Setup time 
ENP,ENT 

tsu 
before ClKt 

'AS 160, 'AS 161 ClR inactive ns 

'AS162, 'AlS163 IClR l~w. . 
IClR high (inactive) 

th Hold time, all synchronous inputs after ClKt ns 

TA Operating free-air temperature -55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS160 SN74AS160 

THRU THRU 
PARAMETER TEST CONDITIONS 

SN54AS163 SN74AS163 

MIN TYPt MAX MIN TYPt MAX 

VIK VCC = 4.5 V, II = -18 mA -1.2 -1.2 

VCC = 4.5 V, IOH = -2 mA 2.5 3.4 2.5 3.4 
VOH 

VCC = 4.75 V, IOH = -2 mA 2.7 3.4 

VOL VCC = 4.5 V, IOl = 20 mA 0.25 0.5 0.25 0.5 

II 
lOAD, ClK or ENT 

VCC = 5.5 V, VI = 7 V 
All other 

IIH 
lOAD, ClK or ENT 

VCC = 5.5 V, VI = 2.7 V 
All other 

III VCC = 5.5 V, VI = 0.4 V 

IO§ VCC = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

ICC VCC = 5.5 V 

tAli typical values are at Vee = 5 v, T A = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

This page contains information on a 
product under development_ Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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mA 

f'A 

mA 

mA 

mA 
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TYPES SN54AS160 THRU SN54AS163 
SN74AS160 THRU SN74AS163 
SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

'AS160, 'AS161 switching characteristics (see note 1) 

Vcc = 5 V, 
CL = 15 pF, 

FROM TO 
RL = 500'Q, 

PARAMETER TA = 25°C 
(INPUT) (OUTPUT) 

'AS160 

'AS161 

MIN TYP; MAX 

fmax 
'AS160 

'AS161 

tpLH 
CLK RCO 

tPHL 

tpLH 

tpHl 
CLK Any Q 

tPlH ENT RCa 
tpHL 

tpHl elR Any Q 

tPHl ClR RCa 

'AS 162, 'AS 163 switching characteristics (see note 1) 

Vcc = 5 V, 
CL = 15pF, 

FROM TO 
RL = 500 Q, 

PARAMETER TA = 25°C 
(INPUT) (OUTPUT) 

'AS162 

'AS163 

MIN TYP; MAX 

'AS162 
fmax 'AS163 

tplH elK RCa 
tpHl 

tplH 

tpHl 
ClK Any Q 

tplH 
ENT RCa 

tpHl 

tAli typical values are at Vee = 5 V, TA = 25°C, 
NOTE 1: For load circuit and voltage waveforms, see page 1·12. 

vcc = 4.5 V to 5.5 V, 
CL = 50 pF, 

RL = 500 Q, 

TA = MIN to MAX 

SN54AS160 SN74AS160 

SN54AS161 SN74AS161 

MIN TYP; MAX MIN TYP; MAX 

Vcc = 4.5 V to 5.5 V, 
CL = 50 pF, 

RL = 500 Q, 

TA = MIN to MAX 

SN54AS162 SN74AS162 

SN54AS163 SN74AS163 

MIN TYP; MAX MIN TYP; MAX 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

This page contains information on a 
2·102 product under development. Texas 

Instruments reserves the right to change or 
discontinue this product without notice. 
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ns 

ns 

ns 

ns 
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ns 

ns 
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TYPES SN54ALS160 THRU SN54ALS163, SN54AS160 THRU SN54AS163 
SN74ALS160 THRU SN74ALS163, SN74AS160 THRU SN74AS163 

SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

TYPICAL APPLICATION OAT A 

N-BIT SYNCHRONOUS COUNTERS 

This application demonstrates how the look-ahead carry circuit can be used to implement a high-speed n-bit counter. The 
'ALS160, 'AS160, 'ALS162, and 'AS162 will count in BCD and the 'ALS161, 'AS161, 'ALS163 and' AS163 will count in 
binary. Virtually any count mode (modulo-N, N 1-to-N2, N 1-to-maximum) can be used with this fast look-ahead circuit. 

CLEAR (ll 

COUNT (HI 
DISABLE (l I 

LOAO (Ll 

COUNT (HI 
DISABLE (l 

CLOCK 

I 

lSB 

ClR r--.. CT=O CTR 

lOAD r--.. 
Ml 

AND ENT 
G3 

RCO 
3CT=MAX -ENP G4 

ClK 
, CS/2,3,4+ 

r: 
A- l,SD (11 -OA 

B- (21 -OB 

C- (31 -Qc 

~ rl> 0- (41 -QD 

-) 
ClR ......... CT=O CTR 

lOAD f"oo.,. 
Ml 

ENT 
G3 3CT=MAX ~ 

ENP 
G4 

ClK 
., CS/2,.3,4+ 

r 
A- 1.50 (11 -OA 

B- (21 f--Qs 

c- (31 ~Oc 

0- (41 '--QD 

ClR f"oo.,. CTR 
CT=O 

lOAD~ 
Ml 

ENT 
G3 3CT=MAX ~ 

ENP 
G4 

ClK 
CS/2.3,4+ .., r 

A- 1,50 (11 f--QA 

B- (21 f--QB 

C- (31 f--Qc 

0- (41 f--°D 

ClR r--. CT=O CTR 

lOAD r--. Ml 
ENT 

G3 3CT=MAX 
RCO 
~ 

ENP 
G4 

ClK 

t:; CS/2,3,4+ 
r 

A- l,SO (11 f--QA 

B- (21 f-- 0B 

C- (31 f-- Qc 

0- (41 f-- QD 

--------------~v~------------~ 
TO MORE SIGNIFICANT STAGES 
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TYPES SN54ALS164, SN74ALS164 
8·BIT PARALLEL·OUT SERIAL SHIFT REGISTERS 

• AND-Gated (Enable/Disable) Serial Inputs 

• Fully Buffered Clock and Serial Inputs 

• Direct Clear 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These a-bit shift registers feature AND-gated serial inputs and an 
asynchronous clear. The gated serial inputs (A and B) permit 
complete control over incoming data as a low at either input 
inhibits entry of the new data and resets the first flip-flop to the 
low level at the next clock pulse. A high-level input enables the 
other input, which will then determine the state of the first flip­
flop. Data at the serial inputs may be changed while the clock is 
high or low, provided the minimum setup time requirements are 
met. Clocking occurs on the low-to-high-Ievel transition of the 
clock input. All inputs are diode-clamped to minimize 
transmission-line effects. 

The SN54AlS164 is characterized for operation over the full 
military temperature range of - 55 °C to 125 °c. The 
SN7 4AlS 164 is characterized for operation from 0 °c to 70 °c. 

D2661. APRIL 1982 

SN54ALS164 ... J PACKAGE 

SN74ALS164 ... N PACKAGE 

(TOP VIEW) 

A VCC 
B OH 

OA OG 
OB OF 
Oc OE 
OD ClR 

GND elK 

SN54ALS164 ..• FH PACKAGE 

SN74ALS164 ... FN PACKAGE 

(TOP VIEW) 

u 
U U I 

aJ«Z>O 

NC-No Internal connection 

FUNCTION TABLE 

INPUTS OUTPUTS 

CLEAR CLOCK A B OA 0B" .OH 
L X X X L L 

H L X X °AO OBO 
H t H H H OAn 
H t L X L °An 
H t X L L °An 

H = high level (steady state). l = low level (steady state) 

X = irrelevant (any input. including transitions) 

t = transition from low to high level. 

L 

OHO 

°Gn 

°Gn 

°Gn 

0AO. 0BO. 0HO = the level of 0A. 0B. or 0H. respectively. before the 
indicated steady-state input conditions were established. 

0An. 0Gn = the level of 0A or 0G before the most-recent t transition 

of the clock; indicates a one-bit shift. 

PRODUCT PREVIEW 

logic symbol 

m 
ClK 

A 

B 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated 

This document contains information TEXAS INSTRUMENTS 
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TYPES SN54ALS164, SN74ALS164 
8·BIT PARALLEL·OUT SERIAL SHIFT REGISTERS 

logic diagram (positive logic) 

CLEAR_(_91 ______ a~~--__ ------e_------e_------~------~------~------~------~ 
CLOCK_(~81~ __ ~~~--~--~--~--~--~--~--_+--~--~--~--~--~--_+--_, 

(31 

OUTPUT 

QA 

(41 

OUTPUT 

QB 

(51 (61 

OUTPUT OUTPUT 

°c QD 

(101 (111 (121 (131 

OUTPUT OUTPUT OUTPUT OUTPUT 

QE QF QG QH 

Pin numbers shown are for J and N packages. 

typical clear, shift, and clear sequences 

CLEAR-U 

I 
u 

I 

SERIAL { A 
INPUTS 

----r---------~ 

L-Jl~ ________ ~----------

OUTPUTS 

CLOCK I 
I 
I ---, °A ___ ~I __________________ ~ LII~ ______ ~---------

---, 
O~ ___ ~I~ ______________________ ~ LII ________________ _ 

---, OC __ ~I~ __________________________ ~ LII ______________ _ 
---, 1 r--I °D 1 L-...J 1_-:-_______ _ 

OE=--l~ __________________________________ ~------~~~ ______________ _ 

I 
I 
I 

----, °F ___ ~I~ ______________________________________ ~ 

OG===~l~ __________________________________________ ~ 
I ---, nl °H __ ~I~ ______________________________________________ ~ ~ ______________ __ 

I 
CLEAR CLEAR 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS164 ............................. - 55 °e to 125 °e 

SN74ALS164 ................................. 0 °e to 70 °e 
Storage-temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

.. 
I 
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TYPES SN54ALS164. SN74ALS164 
8·BIT PARALLEL·OUT SERIAL SHIFT REGISTERS 

recommended operating conditions 

SN54AlS164 SN74AlS164 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High-level input voltage 2 2 V 

V,l low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

• IOl low-level output current 
4 

8 
mA 

fclock Clock frequency MHz 

elR low 

tw Pulse duration elK high ns 

elK low 

tsu Setup time before elKt 
Data 

m inactive 
ns 

th Hold time, data after elKt 0 0 ns 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS164 SN74AlS164 
PARAMETER TEST CONDITIONS 

MIN TYP; MAX MIN TYP; MAX 

V,K Vee = 4.5 V, " = -18 mA -1.5 -1.5 

VOH 
Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 

Vee = 4.5 V 3.4 IOH = -0.4 mA 2.7 

VOL 
Vee = 4.5 V, 10l = 4 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V 10l = 8 mA 0.35 0.5 

" 
Vee = 5.5 V, V, = 7 V 0.1 0.1 

"H Vee = 5.5 V, V, = 2.7 V 20 20 

',l Vee = 5.5 V, V, = 0.4 V -0.1 -0.1 

lo§ Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

ICC Vee = 5.5 V, See Note 1 

tAli typical values are at VCC = 5 V, TA = 25°C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

NOTE 1: ICC is measured with serial inputs grounded, ClK input at 2.4 V, and a momentary ground, then 4.5 V, applied to ClR. 

switching characteristics (see note 2) 

VCC = 5 V, Vec = 4.5 V to 5.5 V, 

Cl = 15pF, Cl = 50 pF, 

FROM TO Rl = 500 Q, Rl = 500 Q, 
PARAMETER 

(INPUT! (OUTPUT! TA = 25°C TA = MINto MAX 

'AlS164 SN54AlS164 SN74AlS164 

MIN TYP; MAX MIN TYPt MAX MIN TYP; MAX 

fmax 
tpHl ern Any Q 

tplH 

tpHl 
elK Any Q 

tAli typical values are VCC = 5 V, Tj\ = 25°C. 
NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available_ 
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• Complementary Outputs 

• Direct Overriding Load (Data) Inputs 

• Gated Clock Inputs 

• Parallel-to-Serial Data Conversion 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic and 
Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 
The 'AlS165 is an 8-bit serial shift register that, 
when clocked, shifts the data toward serial output 
0H. Parallel-in access to each stage is provided by 
eight individual direct data inputs that are enabled by 
a low level at the SH/lD input. The 'AlS 1 65 also 
features a clock inhibit function and a complemented 
serial output OH 

Clocking is accomplished by a low-to-high transition 
of the ClK input while SH/lD is held high and ClK 
INH is held low. The functions of the ClK and ClK 
INH (clock inhibit) inputs are interchangeable. Since a 
low ClK input and a low-to-high transition of ClK 
INH will also accomplish clocking, ClK INH should be 
changed to the high level only while the ClK input is 
high. Parallel loading is inhibited when SH/ill is held 
high. The parallel inputs to the register are enabled 
while SH/lD is low independently of the levels of 
ClK,ClKINH,orSER~pub. 

The SN54AlS165 is characterized for operation 
over the full military temperature range of - 55 °C to 
125°C. The SN74AlS165 is characterized for 
operation from 0 °C to 70°C. 

FUNCTION TABLE 

INPUTS 

SH/[i) 
ClK FUNCTION 

ClK 
INH 

l X X PARAllEL lOAD 

H H X NO CHANGE 

H X H NO CHANGE 

H l t SHIFT 

H t l SHIFT 

SHIFT - content of each internal register 

shifts toward serial output QH. Data at serial 

input is shifted into first register. 

PRODUCT PREVIEW 

TYPES SN54ALS165, SN74ALS165 
PARALLEL·LOAD 8·BIT SHIFT REGISTERS 

02661, JUNE 1982 

SN54AlS165 ... J PACKAGE 

SN74AlS165 ... N PACKAGE 

(TOP VIEW) 

SH/Lo VCC 
ClK ClKINH 

E D 
F C 
G B 

H A 
QH SER 

GND QH 

SN54AlS165 .•. FH PACKAGE 

SN74AlS165 ... FN PACKAGE 

(TOP VIEW) 
:r: 

~I~ u~ 
~:r: u u~ 
Uu>Z>U 

3 2 1 

E D 
F C 

NC NC 
G B 
H A 

9 10 11 1213 

:r: 0 u :r: a: 
10 t§ Z 0 m 

NC - no internal connection 

logic symbol 

- (1) 
SH/lD 

ClKINH 

ClK 

SER 

A 

B 

C 

D 

E 

F 

G 

H 
(6) 

Pin numbers shown are for J and N packages. 
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• 

TYPES SN54ALS165, SN74ALS165 
PARALLEL·LOAD 8·81T SHIFT REGISTERS 

logic diagram (positive logic) 
PARALLEL 

INPUTS 

Pin numbers shown are for J and N packages 

typical shift, load, and inhibit sequences 

DATA 

ClK JLJLJ-LnJL..I"LJ"LJ""1.J"LJ"LIl....JL 
ClKINH I 

SEM ______ ~ ______ ~: ____________________________ __ 

SH/[i)~ 

A ~~------r-----------------------------------B I L 

: 
C ~~ ______ ~ ________________________________ __ 

D I l 

I 
I 

E~~ ______ ~ ________________________________ __ 

F I l 

I 
I 

G~~ ____ ~ __________________________________ _ 

H~~ __ ~ ____________________________ __ 

I QH====L-- I l 
I-- INHIBIT -1:----------- SERIAL SHIFT ----------------­

lOAD 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
I nput voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS165 ................................ -55°e to 125°e 

SN74ALS165 ................................... O°C to 70
0
e 

Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . _65° e to 150° e 
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TYPES SN54ALS166, SN74ALS166 
PARALLEL·LOAD 8·BIT SHIFT REGISTERS 

o Synchronous Load 

o Direct Overriding Clear 

o Parallel to Serial Conversion 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic And Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

The' AlS 166 8-bit shift register is compatible with most other 

TTL logic families. All inputs are buffered to lower the drive 

requirements. Input clamping diodes minimize switching 

transients and simplify system design. 

These parallel-in or serial-in, serial-out registers have a 

complexity of 77 equivalent gates on a monolithic chip. They 

feature gated clock inputs and an overriding clear input. The 

parallel-in or serial-in modes are established by the shift/load in­

put. When high, this input enables the serial data input and 

couples the eight flip-flops for serial shifting with each clock 

pulse. When low, the parallel (broadside) data inputs are enabled 

and synchronous loading occurs on the next clock pulse. During 

parallel loading, serial data flow is inhibited. Clocking is ac­

complished on the low-to-high-Ievel edge of the clock pulse 

through a two-input positive NOR gate permitting one input to be 
used as a clock-enable or clock-inhibit function. Holding either of 

the clock inputs high inhibits clocking; holding either low enables 

the other clock input. This, of course, allows the system clock to 

be free-running and the register can be stopped on command 

with the clock input. The clock-inhibit input should be changed to 

the high level only when the clock input is high. A buffered, direct 

clear input overrides all other inputs, including the clock, and sets 

all flip-flops to zero. 

The SN54AlS 166 is characterized for operation over the full 

military temperature range of - 55°C to 125°C. The 

SN74AlS 166 is characterized for operation from 0 °C to 70°C. 

FUNCTION TABLE 

INPUTS INTERNAL 

CLOCK PARALLEL 
OUTPUT 

OUTPUTS 
CLEAR 

SHIFT/ 
CLOCK SERIAL °H LOAD INHIBIT A ... H °A °B 

L X X X X X L L L 

H X L L X X QAO QBO QHO 

H L L t X a ... h a b h 

H H L t H X H QAn QGn 
H H L t L X L QAn QGn 
H X H t X X QAO QBO QHO 

02661. APRIL 1982 

SN54ALS 166 . . . J PACKAGE 

SN74ALS166 ... N PACKAGE 

(TOP VIEW) 

SER VCC 

A SH/05 
B H 
C QH 
D G 

ClK F INH 
ClK E 

GND ClR 

SN54ALS166 ... FH PACKAGE 

SN74ALS166 ... FN PACKAGE 

B 

C 5 

NC 6 

D 

ClK INH 8 

(TOP VIEW) 

2 1 2019 

NC - No Internal connection 

logic symbol 

SRG8 

CLR 

SH/LD 

CLK INH 

CLK 

SER 1,30 

A 
(2) 

2,30 

B 
(3) 

2,30 

C 
(4) 

0 
(5) 

(10) 

(11) 

G 
(12) 

H 
(14) 

H 

QH 
NC 

G 
F 

(13) 
QH 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS166, SN74ALS166 
PARALLEL·LOAD 8·BIT SHIFT REGISTERS 

logic diagram (positive logic) 

Pin numbers shown are for J and N packages. 

typical clear, shift, load, inhibit, and shift sequences 

CLOCK 

CLOCK INHIBIT~~~ __________________________ ~ ____ ~r-----lL~ ________________________ ___ 
I I I 

CLEAR -UI 
I 

SERIAL INPUT ~ 
I ~--------------------~--------, --------~------------------------­

SHIFT/LOAO 
~~----------------------------------

PARALLEL 

INPUTS 

I 

A ____ ~--------------------------~--~~L------_7--------------------------
I 

L, 
I 

C __ ~ __________________________ ~ ____ ~~~ ____ ~~ ________________________ __ 

I D ____ ~ __________________________ ~----~L~,--------~--------------------------

--~--------------------------~--~~~------~--------------------------
I 

L, 

G __ ~~ __________________________ ~ __ ~~L ____ ~~ ________________________ __ 

H 
--~~--------------------------~--~ I 

OUTPUT QH ==J. __ ~ ________________________ --, 
t----SE RIAL SHI FT ----------

CLEAR LOAD 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage • Vee ............................................... . 
Input voltage ...................................................... . 

7V 
7V 

Operating free-air temperature range: SN54ALS166 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55 °C to 125 DC 
SN74ALS166 ............................ 0 DC to 70 DC 

Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 1 50 °C 
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TYPES SN54ALS166, SN74ALS166 
PARALLEL·LOAD 8·BIT SHIFT REGISTERS 

recommended operating conditions 

SN54ALS166 SN74ALS166 

NOM 
UNIT 

MIN NOM MAX MIN MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

4 
IOl low-level output current 

8 
mA 

fclock Clock frequency MHz 

ClR low 

tw Pulse duration ClK high ns 

ClK low 

SH/lD 

tsu 
Setup time 

Data ns 
before ClKt 

ClR inactive 

th Hold time, data after ClKt ns 

TA Operating free-air temperature - 55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS166 SN74ALS166 
PARAMETER TEST CONDITIONS UNIT 

MIN TVPt MAX MIN TYPt MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 
VOH V 

Vee = 4.5 V IOH = -0.4 mA 2.7 3.4 

Vec = 4.5 V, 10l = 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOl = 8 mA 0.35 0.5 

II Vce = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 iJA 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vce = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Ice Vee = 5.5 V, See note 1 mA 

tAli typical values are at VCC = 5 V, T A = 25 cc. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

NOTE 1: With 4.5 volts applied to the serial input and all other inputs except the clock grounded, ICC is measured after a clock transition from 0 to 4.5 volts. 

switching characteristics (see note 1) 

Vcc = 5V, Vcc = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

FROM TO RL = 500 Q, RL = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS166 SN54ALS166 SN74ALS166 

MIN TYPt MAX MIN TYPt MAX MIN TYPt MAX 

fmax MHz 

tpHl ClR QH ns 

tplH 
ClK QH ns 

tpHl 

tAli typical values are at VCC = 5 V, TA = 25 cc. 
NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS168, SN54ALS169, SN54AS168, SN54AS169 
SN74ALS168, SN74ALS169, SN74AS168, SN74AS169 

SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 
02661 DECEMBER 1982 

Fully Synchronous Operation for Counting and SN54ALS', SN54AS' ... J PACKAGE 

Programming SN74ALS', SN74AS' ... N PACKAGE 

Internal Look-Ahead for Fast Counting 
(TOP VIEW) 

UfO VCC 
Carry Output for n-Bit Cascading ClK RCO 

Fully Independent Clock Circuit A QA 
8 Q8 

Package Options Include Both Plastic and Ceramic C QC 
Chip Carriers in Addition to Plastic and Ceramic DIPs D QD 

Dependable Texas Instruments Quality and Reliability ENP ENT 
GND lOAD 

SN54ALS', SN54AS' ... FH PACKAGE 

SN74ALS', SN74AS' ... FN PACKAGE 

descriptions 
(TOP VIEW) 

These synchronous presettable counters feature an internal carry 
look-ahead for cascading in high-speed counting applications. 
The 'AlS 168 and 'AS 168 are decade counters and the 
'AlS 169 and 'AS 169 are /two 4-bit binary counters. 
Synchronous operation is provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident with each 
other when so instructed by the count-enable inputs and internal 
gating. This mode of operation helps eliminate the 6utput 
counting spikes that are normally associated with asynchronous 
(ripple clock) counters. A buffered clock input triggers the four 
flip-flops on the rising (positive-going) edge of the clock 

waveform. 

A 
8 

NC 
C 
D 

:5 Ie U el8 U::Jz>a: 
3 2 1 2019 

zzz~z 10.. ° Uloll-
w(!) OW 

...J 

NC - no internal connection. 

These counters are fully programmable; that is, the outputs may each be preset to either level. The load input circuitry 
allows loading with the carry-enable output of cascaded counters. As loading is synchronous, setting up a low level at 
the load input disables the counter and causes the outputs to agree with the data inputs after the next clock pulse. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous application without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. 80th count enable 
inputs (ENP and ENT) must be low to count. The direction of the count is determined by the level of the UfO input. 
When UfO is high, the counter counts up; when low, it counts down. Input ENT is fed forward to enable the carry 
output. The ripple carry output (RCO) thus enabled will produce a low-level pulse while the count is zero (all inputs low) 
counting down or maximum (9 or 15) counting up. This low-level overflow carry pulse can be used to enable 

successive cascaded stages. Transitions at ENP or ENT are allowed regardless of the level of the clock input. All inputs 
are diode-clamped to minimize transmission-line effects, thereby simplifying system design. 

These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, LOAD, UfD) that will 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable 
setup and hold times. 

The SN54AlS168, SN54AS168, SN54AlS169, and SN54AS169 are characterized for operation over the full 
military temperature range of - 55 °C to 125 °C. The SN74ALS168, SN74AS168, SN74ALS169, and SN74AS169 
are characterized for operation from 0 °C to 70 0 C. 
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TYPES SN54ALS168, SN54AS168, SN74ALS168, SN74AS168 
SYNCHRONOUS 4·81T UP/DOWN DECADE COUNTERS 

'ALS168 logic diagram (positive logic) 

Detailed logic diagrams for the 'AS versions have not yet been determined. 

Pin numbers shown are for J and N packages. 

'ALS 168, 'AS 168 logic symbol 
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TYPES SN54ALS169, SN54AS169, SN74ALS169, SN74AS169 
SYNCHRONOUS 4·BI1 UP/DOWN BINARY COUNTERS 

'ALS169 logic diagram (positive logic) 'ALS169, 'AS169 logic symbol 

• 
LOAO 

UtO 

CLK 

A 

Detailed logic diagrams for the' AS versions have not yet been determined. 

Pin numbers shown .are for J and N packages. 
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TYPES SN54ALS168, SN54AS168, SN74ALS168, SN74AS168 
SYNCHRONOUS 4·81T UP/DOWN DECADE COUNTERS 

'ALS168, 'AS168 typical load, count, and inhibit sequences 

Il!ustrated below is the following sequence: 

1. load (preset) to BCD seven 

2. Count up to eight, nine (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum). nine, eight, and 5even 

DATA 

LOAD~ 
I 
I 

A.J 
B.J 

I 
L 

i 
L 

INPUTS C.J i 
L 

0 r 
I 

ClK 

_ - rl~~~~------------------------~ 
UfO __ J 

ENPandENT~~~~~~ ____________________ ~ 
I 
I 
I I: 

OB----n I 
___ ...J I ..... ----------..... . 

I I 
°c ----;--11 I 

___ ...J I ~i----------------------------------~------------------~ 
---, I! 

OD ____ L-JU ~ 

II 

8 

ml ----I I I 
___ ...J I I 

: 7 I I 

LJ 
9 0 

I 
I 

2 2 2 U ... I._--COUNTUP---.. ·I-INHIBIT-I 

LOAD 

TEXAS INSTRUMENTS 
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u 
o 9 8 7 

I--- COUNT DOWN ----.. 
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TYPES SN54ALS169, SN54AS169, SN74ALS169, SN74AS169 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 

'ALS 169, 'AS 169 typical load, count, and inhibit sequences 

Illustrated below is the following sequence: 

1. load (preset) to binary thirteen 

2. Count up to fourteen, fifteen (maximum). zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum). fifteen, fourteen, and thirteen 

DATA 
INPUTS 

A-.J .-­L..._ 

r-
B ____ ....;....,I __ 

D~ 

ClK 

.-­L..._ 

I 
II 
II 

ENP and ENT II--..;...._~-----------.... 
I 
I 

I 
I 
I: 

°B = = llJ.-------, 
I ~----.... 

I 

0D - - I 
- --.I 

Reo - --I 
__ .....J LJ 

L 

u 
o 15 14 13 : 13 14 15 0 I Lito ,o-----COUNT UP ----·I-,NH,B,T-I 

LOAD 

l--- COUNT DOWN -----
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TYPESSN54ALS168, SN54ALS169, SN74ALS168, SN74ALS169 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltagE; .................................................................... 7 V 
Operating free-air temperature range: SN54ALS168, SN54ALS169 .................. - 55 °e to 125 °e 

SN74ALS168,SN74ALS169 ...................... 00eto700e 
Storage temperature range ................................................ - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS168 SN74ALS168 

SN54ALS169 SN74ALS169 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOl low-level output current 4 8 mA 

fclock elock frequency 0 25 0 30 MHz 

tw Pulse duration elK high or low 20 15 ns 

A,B,e,orC 20 15 

Setup time before elKt 
ENP or ENT 25 20 

tsu 
lOAD 20 15 

ns 

U/D 20 15 

th Hold time, data after elKt 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS168 SN74ALS168 

PARAMETER 
SN54ALS169 SN74ALS169 UNIT 

TEST CONDITIONS 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 2.7 3.4 V 

Vee = 4.5 V. IOl = 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V. IOl = 8 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 IiA 

III Vee = 5.5 V. VI = 0.8 V -0.2 -0.2 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 mA 

lee Vee = 5.5V 15 25 15 25 mA 

;AII typical values are at VCC = 5 V. TA = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 
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TYPES SN54ALS168, SN54ALS169, SN74ALS168, SN74ALS169 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

• ALS 168 •• ALS 169 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

cl = 50 pF, 

FROM TO 
Rl = 500 Q, 

PARAMETER TA = MIN to MAX 
(INPUT) (OUTPUT) 

SN54ALS168 SN74ALS168 

SN54ALS169 SN74AlS169 

MIN MAX MIN MAX • f max 25 30 

tpLH 
RCO 

10 32 10 28 
ClK 

tpHl 6 22 6 18 

tpLH 5 19 5 16 
ClK Any Q 

tpHl 5 20 5 16 

tplH 
ENT RCO 

5 19 5 16 

tpHl 3 16 3 13 

tpLH uio - 5 25 5 23 
RCO 

19 tpHl 5 23 5 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS168, SN54AS169, SN74AS168, SN74AS169 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS 168, SN54AS169 . . . . . . . . . . . . . . . . . . .. - 55 De to 125 De 

SN74AS168,SN74AS169 ........................ ODe~70De 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 De to 1 50 De 

recommended operating conditions 

SN54AS168 SN74AS168 

SN54AS169 SN74AS169 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 mA 

IOL Low-level output current 20 20 mA 

fclock Clock frequency MHz 

tw Pulse duration elK high or low ns 

A, B,e,orD 

Setup time before eLKt 
ENP or ENT 

tsu 
lOAD 

ns 

UfO 

th Hold time, data after eLKt ns 

TA Operating free-air temperature -55 125 0 70 DC 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS168 SN74AS168 

PARAMETER TEST CONDITIONS 
SN54AS169 SN74AS169 

MIN TYPi MAX MIN TYPi MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V, 10H = -2 mA 2.5 3.4 2.5 3.4 
VOH 

Vee - 4.75 V, 10H - -2 mA 2.7 3.4 

VOL Vee = 4.5 V, 10L = 20 mA 0.25 0.5 0.25 0.5 

II Vee - 5.5 V, VI - 7 V 

IIH Vee - 5.5 V, VI = 2.7V 

III Vee = 5.5 V, VI = 0.4 V 

10 § Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

Ice Vee = 5.5 V 

tAli typical values are at VCC = 5 V, TA = 25 DC. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 

Additional information on these products can be obtained from the factory as It becomes available. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54AS168, SN54AS169, SN74AS168, SN74AS169 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

'AS168, 'AS169 switching characteristics (see note 1) 

Vcc = 5 V, vcc = 4.5 V to 5.5 V, 
Cl = 15 pF, Cl = 50 pF, 

FROM TO 
Rl = 500 Q, Rl = 500 Q, 

PARAMETER TA = 25°C TA = MIN to MAX 
(INPUT) (OUTPUT) 

'AS168 SN54AS168 SN74AS168 

'AS169 SN54AS169 SN74AS169 

MIN TVPi MAX MIN TVPi MAX MIN TVPi MAX 

f max 

tplH 
ClK RCO 

tpHl 

tplH 
ClK Any Q 

tpHl 

tplH ENT ReO 
tpHl 

tplH 
UfO RCO 

tpHl 

tAli typical values are at Vee = 5 V. T A = 25 ae. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS174, SN54ALS175, SN54AS174, SN54AS175 
SN74ALS174, SN74ALS175, SN74AS174, SN74AS175 

HEX/QUADRUPLE D·TYPE FLlP·FLOPS WITH CLEAR 

• ' ALS 174 and 'AS 1 74 Contain Six Flip-Flops with 
Single-Rail Outputs 

• ' ALS 1 75 and 'AS 17 5 Contain Four Flip-Flops with 
Double-Rail Outputs 

• Buffered Clock and Direct Clear Inputs 

• Applications Include: 
Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

• Fully Buffered Outputs for Maximum Isolation from 
External Disturbance ('AS only) 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These monolithic, positive-edge-triggered flip-flops utilize TTL 
circuitry to implement D-type flip-flop logic. All have a direct 
clear input and the' ALS 1 75 and' AS 1 75 feature complementary 
outputs from each flip-flop. 

Information at the D inputs meeting the setup time requirements 
is transferred to the outputs on the positive-going edge of the 
clock pulse. Clock triggering occurs at a particular voltage level 
and is not directly related to the transition time of the positive­
going pulse. When the clock input is at either the high or low 
level, the D input signal has no effect at the output. 

These circuits are fully compatible for use with most TTL circuits. 

The SN54ALS174, SN54ALS175, SN54AS174, and 
SN54AS175 are characterized for operation over the full military 
temperature range of -55°C to 125°C. The SN74ALS174, 
SN74ALS175, SN74AS174, and SN74AS175 are character­
ized for operation from 0 °C to 70 °C. 

FUNCTION TABLE 

(EACH FLIP-FLOP) 

INPUTS OUTPUTS 

CLR CLK D a at 
L x X L H 

H t H H L 

H t L L H 

H L X ao 00 
t 'ALS175 and 'AS175 only 

PRODUCT PREVIEW 

02661, APRIL 1982 

SN54ALS174,SN54AS174. J PACKAGE 

SN74ALS174, SN74AS174. . N PACKAGE 

(TOP VIEW) 

CLR VCC 
10 60 
1D 6D 
20 5D 
20 50 
3D 4D 
30 40 

GND CLK 

SN54ALS174, SN54AS174 • FH PACKAGE 

SN74ALS174, SN74AS174. . FN PACKAGE 

(TOP VIEW) 

OIS u t3 0 
..... UZ>tO 

SN54ALS175,SN54AS175 

SN74ALS175, SN74AS175 
(TOP VIEW) 

CLR VCC 
10 40 

10 4Q 
10 4D 

20 3D 

20' 30 

20 30 

GND CLK 

6D 
5D 
NC 
50 
4D 

J PACKAGE 

N PACKAGE 

SN54ALS175,SN54AS175 

SN74ALS175,SN74AS175 

(TOP VIEW) 

FH PACKAGE 

. FN PACKAGE 

15 
1D 
NC 
2D 
20 

OClU~O 
Nt§ZdC'? 

NC - No internal connection. 

40 
4D 
NC 
3D 
30 

Copyright © 1982 by Texas Instruments Incorporated 
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iYPES SN54ALSii4, SN54ALSli5, SN54AS174, SN54AS175 
SN74ALS174, SN74ALS175, SN74AS174, SN74AS175 
HEX/OUADRUPLE D·TYPE FLlp·FLOPS WITH CLEAR 

logic symbols 

3D 
4D (11) 

50 (13) 

60 (14) 

'AlS174, 'AS174 

logic diagrams (positive logic) 

CLR (1) 

ClK (9) 

10 (3) 

20~1~4)~ ____ ~~~ 

30~16~) ______ ~~~ 

40 (11) 

50 (13) 

60 (14) 

Pin numbers shown are for J and N packages. 

(2) 10 

(5) 20 
(7) 

30 
(10) 40 

(12) 50 

(15) 60 

ClR (1) 

ClK (9) 

10 (4) 

20 (5) 

3D (12) 

40 (13) 

'AlS175, 'AS175 
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TYPES SN54ALS174. SN54ALS175. SN74ALS174. SN74ALS175 
HEX/QUADRUPLE D·TYPE FLlP·FLOPS WITH CLEAR 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN 54ALS 1 74, SN 54ALS 175 .................. - 55°C to 1 25°C 

SN74ALS174, SN74ALS175 ...................... O°Cto 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS174 SN74ALS174 

SN54ALS175 SN74ALS175 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

-1 
IOH High-level output current mA 

-2.6 

12 
IOl low-level output current mA 

24 

fclock Clock frequency MHz 

elR low 

tw Pulse duration elK high ns 

ClK low 

Setup time Data 
tsu ns 

before ClKt ClR inactive 

th Hold time, data after ClKt ns 

TA Operating free-air temperature -55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS174 SN74ALS174 

PARAMETER TEST CONDITIONS SN54ALS175 SN74ALS175 

MIN TYPi MAX MIN TYPi MAX 

VIK Vce = 4.5 V, II = -18 mA -1.5 -1.5 

VOH 
Vee = 4.5 V, IOH = -1 mA 2.4 3.3 

Vee - 4.5 V IOH = -2.6 mA 2.4 3.2 

VOL 
Vee = 4.5 V, IOl = 12 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V 0.35 IOl = 24 mA 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7V 20 20 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

IO§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

ICC 
l'AlS174 

Vee = 5.5 V, 
8 8 

I 'AlS175 
See Note 1 

6 6 

iAII typical values are at VCC = 5 V, TA = 25°C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
NOTE 1: ICC is measured with 0 inputs and ClK at 4.5 V, and ClR grounded. 

Additional Information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175 
HEX/OUADRUPLE D·TYPE FLlp·FLOPS WITH CLEAR 

switching characteristics (see note 2) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
RL = 500 Q, 

PARAMETER TA = MIN to MAX 
(INPUT) (OUTPUT) 

SN54ALS174 SN74ALS174 

SN54ALS175 SN74ALS175 

MIN TYPi MAX MIN TYPi MAX 

f max 80 80 

tpLH 
CLR 

Any Q (,ALSI75) 10 10 

tpHL Any Q 11 11 

tPLH 
CLK 

Any Q 9 9 

tpHL (or Q, 'ALSI75) 10 10 

*AII typical values are at Vee ~ 5 V. TA ~ 25°e. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

o flip-flop signal conventions 

UNIT 

MHz 

ns 

ns 

It is TI practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic symbol based on the 
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 

producing complementary data are called O. An input that causes a Q output to go high or a 0 output to go low is called 

Preset; an input that causes a IT output to go high or a Q output to go low is called Clear. Bars are used over these pin 

names (PRE and ClR) if they are active low. 

In some applications it may be advantageous to redesignate the data input 5. In that case all the other inputs and 

outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 

pin numbers are shown in parentheses. 

PRE (5) 
Q ClR (5) a 

ClK C1 ClK C1 

D (6) 0 (6) Q 

ClR 
Q 

PRE 

Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (t::::..) on PRE and ClR remain since these inputs are still active-low, but that the presence or absence of the 
polarity indicator changes at 0, Q, and Q. Of course pin 5 (0.) is still in phase with the data input D, but now both are 

considered active-low. 
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TYPES SN54AS174, SN54AS175, SN74AS174, SN74AS175 
HEX/QUADRUPLE D·TYPE FLlp·FLOPS WITH CLEAR 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS174, SN54AS175 .................... - 55 °e to 125 °e 

SN74AS174,SN74AS175 ........................ OOeto70oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54AS174 SN74AS174 

SN54AS175 SN74AS175 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOl low-level output current 20 20 mA 

fclock Clock frequency MHz 

ClR low 

tw Pulse duration ClK high ns 

ClK low 

Setup time Data ns tsu before ClKt ClR inactive 

th Hold time, data after ClKt ns 

TA Operating free-air temperature -55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS174 SN74AS174 

PARAMETER TEST CONDITIONS SN54AS175 SN74AS175 

MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V, IOH = -2 mA 2.5 3.4 2.5 3.4 
VOH 

Vee = 4.75 V, IOH = -2 mA 2.7 3.4 

VOL Vee = 4.5 V, IOl = 20 mA 0.25 0.5 0.25 0.5 

elK 

II elR Vee = 5.5 V, VI = 7 V 

Data 

elK 

IIH elR Vee = 5.5 V, VI = 2.7 V 

Data 

elK 

III elR Vee = 5.5 V, VI = 0.4 V 

Data 

IO§ Vce = 5.5 V, Vo = 2.25V -30 -, 12 -30 -112 

'AS174 46 46 
ICC Vee = 5.5 V, See Note 1 

'AS175 33 33 

tAli typical values are at Vee = 5 v, T A = 25 ae. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS. 

NOTE 1: lee is measured with D, elK, and PRE grounded, then with D, elK, and elR grounded. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS174, SN54AS175, SN74AS174, SN74AS175 
HEX/OUADRUPLE D·TYPE FLlp·FLOPS WITH CLEAR 

switching characteristics (see note 2) 

Vcc = 5 V, Vcc = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF. 

FROM TO 
RL = 500 Q, RL = 500 Q, 

PARAMETER TA = 25°C TA = MIN to MAX 
(INPUT) (OUTPUT) 

'AS 174 SN54AS174 SN74AS174 

'AS175 SN54AS175 SN74AS175 

MIN TYPt MAX MIN TYPt MAX MIN TYPt MAX 

fmax 160 160 

tplH 
ClR 

Any Q ,'AS175) 5 5 

tpHl Any Q 5.5 5.5 

tplH 
ClK 

Any Q 4 4 
(or IT, 'AS175) tpHl 4 4 

tAli typical values are at Vee = 5 V, T A = 25°e. 
NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

o Package Options Include the' AS 181 A in 
Compact 300-mil or Standard GOO-mil DIPs. 
The' AS881 A Is Offered in 300-mil DIPs. 
Both Devices Are Available in Both Plastic 
and Ceramic Chip Carriers 

o Full Look-Ahead for High-Speed Operations 
on Long Words 

o Arithmetic Operating Modes: 
Addition 
Subtraction 
Shift Operand A One Position 
Magnitude Comparison 
Plus Twelve Other Ari~hmetic 

Operations 

o Logic Function Modes 
Exclusive-OR 
Comparator 
AND. NAND. OR. NOR 
• AS881 A Provides Status 

Register Checks 
Plus Ten Other Logic Operations 

o Dependable Texas Instruments Quality 
and Reliability 

logic symbol 

SO 161 
ALU 

S1 151 }, 10 .. 
141 

S2 

S3 131 
31 

M 181 4 

Cn 
171 

Pin numbers shown are J, JT, N and NT packages. 

02661, DECEMBER 1982 

SN54AS181A .... J OR JT PACKAGE 
SN54AS881A .... JT PACKAGE 

SN74AS181A .... N OR NT PACKAGE 
SN74AS881A .... NT PACKAGE 

(TOP VIEW) 

80 vcc 
AO A1 

S3 81 

S2 A2 

S1 82 

SO A3 

Cn 83 

M G 
Fa Cn +4 

1=1 p 

F2 A=B 

GND F3 

SN54AS181A, SN54AS881A .... FH PACKAGE 
SN74AS181A, SN74AS881A .... FN PACKAGE 

S2 

81 
SO 
NC 

Cn 
M 

Fa 

'AS181A, 'AS881A 
(TOP VIEW) 

4 3 2 

u u u.- .­
z > 1« ICD 

282726 

12131415161718 

.-NOUC"'lCDla... 
Iu. IU. Z Z I u. II 

(!) « 
NC - no internal connection 

A2 

82 

A3 

NC 

83 
G 
Cn + 4 

TYPICAL ADDITION TIMES (Cl = 15 pF, RL = 280 Q TA = 25°C) 

NUMBER ADDITION TIMES PACKAGE COUNT CARRY METHOD 

OF USING 'AS881A 

BITS AND'AS882 

1 t04 5 ns 

5 to 8 10 ns 

9 to 16 14 ns 

17 to 64 19 ns 

ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
to change without notice. 

USING'AS181A USING '5181 ARITHMETIC LOOK-AHEAD BETWEEN 

AND'AS882 AND '5182 LOGIC UNITS CARRY GENERATORS ALU's 

5 ns 11 ns 1 NONE 

10 ns 18 ns 2 RIPPLE 

14 ns 19 ns 3 or 4 1 FULL LOOK-AHEAD 

19 ns 28 ns 5 to 16 2 to 5 FULL LOOK-AHEAD 

Copyright © 1982 by Texas Imtruments Incorporated 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

description 

The' AS 181 A and' AS881 A are arithmetic logic units (ALU)/function generators that have a complexity of 75 and 77 
equivalent gates respectively, on a monolithic chip. These circuits perform 16 binary arithmetic operations on two 
4-bit words as shown in Tables 1 and 2. These operations are selected by the four function-select lines (SO, S1, S2, 
S3) and include addition, subtraction, decrement, and straight transfer. When performing arithmetic manipulations, 
the internal carries must be enabled by applying a low-level voltage to the mode control input (M). A full carry look­
ahead scheme is made available in these devices for fast, simultaneous carry generation by means of two cascade­
outputs (pins 15 and 17) for the four bits in the package. When used in conjunction with the SN54AS882 or 
SN74AS882 full carry look-ahead circuits, high-speed arithmetic operations can be performed. The typical addition 
times shown previously illustrate the little additional time required for addition of longer words when full carry look­
ahead is employed. The method of cascading' AS882 circuits with these ALU's to provide multi-level full carry look­
ahead is illustrated under signal designations. 

If high speed is not of importance, a ripple-carry input (en) and a ripple-carry output (en + 4) are available. However, 
the ripple-carry delay has also been minimized so that arithmetic manipulations for small word lengths can be perform­
ed without external circuitry. 

The' AS 181 A and' AS881 A will accommodate active-high or active-low data if the pin designations are interpreted as 
follows: 

PIN NUMBER 
Active-low data (Table 11 

Active-high data (Table 21 

Subtraction is accomplished by 1's complement addition where the 1's complement of the subtrahend is generated in­
ternally. The resultant output is A - B-1, which requires an end-around or forced carry to provide A-B. 

The' AS181 A and' AS881 A can also be utilized as a comparator. The A = B output is internally decoded from the func­
tion outputs (Fa, F1, F2, F3) so that when two words of equal magnitude are applied at the A and B inputs, it will 
assume a high level to indicate equality (A = B). The ALU must be in the subtract mode with en = H when performing 
this comparison. The A = B output is open-collector so that it can be wire-AND connected to give a comparison for 
more than four bits. The carry output (en + 4) can also be used to supply relative magnitude information. Again, the 
ALU must be placed in the subtract mode by placing the function select inputs S3, S2, S1, SO at L, H, H, L, respective­
ly. 

ACTlVE·LOW DATA ACTIVE·HIGH DATA 
INPUT Cn OUTPUT Cn+4 

(FIGURE 11 (FIGURE 21 

H H A;>B A<'B 
H L A<B A>B 
L H A>B A<B 
L L A<'B A;>B 

These circuits have been designed to not only incorporate all of the designer's requirements for arithmetic operations, 
but also to provide 16 possible functions of two Boolean variables without the use of external circuitry. These logic 
functions are selected by use of the four function-select inputs (SO, S1, S2, S3) with the mode-control input (M) at a 
high level to disable the internal carry. The 16 logic functions are detailed in Tables 1 and 2 and include exclusive-OR, 
NAND, AND, NOR, and OR functions. 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

description (continued) 

The 'A8881A has the same pinout and same functionality as the 'AS181A except for the P, G, and Cn +4 outputs 
when the device is in the logic mode (M = H). 

In the logic mode the' AS881 provides the user with a status check on the input words, A and 8, and the output word 
F. While in the logic mode the P, G and Cn + 4 outputs supply status information based upon the following logical com­

binations: 

P=FO+F1 +F2+F3 
G=H 
Cn +4=PCn 

FUNCTION TABLE FOR INPUT BITS EQUAL/NOT EQUAL FUNCTION TABLE FOR INPUT PAIRS HIGH/NOT HIGH 

Cn 

H 
L 
X 
X 
X 
X 

SO-S3-H S1-S2-L and M-H SO-51 -S3-L S2-H and M-H - - - - - - - - - -

DATA INPUTS OUTPUTS 
G P Cn +4 

Cn DATA INPUTS 
OUTPUTS 

G P Cn + 4 
AO-BO A1-B1 A2 -B2 A3-B3 H L H H AO or BO =L A1 or B1 =L A2 or B2 =L A3 or B3 =L H L H 
AO=BO A1 =B1 A2 =B2 A3=B3 H L L L AO or 90 =L A1 or 91 =L A2 or 92 =L A3 or 93 =L H L L 
AO*BO X X X H H L X AO=BO=H X X X H H L 

X A1*B1 X X H H L X X A1=B1=H X X H H L 
X X AUB2 X H H L X X X A2 =82 =H X H H L 
X X X A3*B3 H H L X X X X A3 =83 =H H H L 

The combination of signals on the 83 through 80 control lines determine the operation performed on the data words to 
generate the output bits Fi. 8y monitoring the P and Cn + 4 outputs, the user can determine if all pairs of input bits are 

equal (see table above) or if any pair of inputs are both high (see table above). The' AS881 A has the unique feature of 
providing an A = B status while the exclusive-OR ( ® ) function is being utilized. When the control inputs (53, S2, S 1, 
SO) equal H, L, L, H; a status check is generated to determine whether all pairs (Ai, 8i) are equal in the following man­
ner: P = (AO EEl 80) + (A 1 EP> 81) + (A2 EP> 82) + (A3 EP> 83). This unique bit-by-bit comparison of the data words which 
is available on the totem pole P output is particularly useful when cascading' AS881 'so As the A = 8 condition is sens­
ed in the first stage the signal is propagated through the same ports used for carry generation in the arithmetic mode (f' 
and G). Thus the A = 8 status is transmitted to the second stage more quickly without the need for external multiplex­
ing logic. The A = 8 open-collector output allows the user to check the validity of the bit-by-bit result by comparing 
the two signals for parity. 

If the user wishes to check for any pair of data inputs (Ai, Bi) being high, it is necessary to set the control lines 
(83,S2,81 ,SO) to L, H, L, L. The data pairs will then be ANDed together and the results ORed in the following manner: 

P = A080+A181 +A282+A383. 

53 I 52 I 51 I 50 M P = FO+Fl +F2+F3 I 
AOBO+A181 +A2B2+A383 I 

HILILIH H (AO ED BO)+(A1 EB B1)+(A2 ED B2)+(A3 61 B3) I 

signal designations 

In both Figures 1 and 2, the polarity indicators (....r::... ) indicate that the associated input or output is active-low with 
respect to the function shown inside the symbol and the symbols are the same in both figures. The signal designations 
in Figure 1 agree with the indicated internal functions based on active-low data, and are for use with the logic functions 

and arithmetic operations shown in Table 1. The signal designations have been changed in Figure 2 to accommodate 
the logic functions and arithmetic operations for the active-high data given in Table 2. The' AS 181 and' AS881 
together with the' AS882 and'S 182 can be used with the signal designation of either Figure 1 or Figure 2. 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

'A5181A 'A5181A 
'AS881 A 'AS881A 

50 161 
ALU 

50,161 

51 151 }. 1151 -
10 .. 151 CP 

52 141 10 .. 151 CG 117! C' 

53 131 
31 

1141 A-e 6IP'OI ~ 
M 181 4 10 .. 151 CO 

1161 Cn+4 

en 111 

'AS882 'AS882 

CPG CPG 

COl 
lSI Cn+8 Cal 

lSI e-n +8 

C03 
1111 Cn.1S C03 11111:n '1S 

C05 
1171 Cn +24 C05 1171 ~n+24 

C07 1221 Cn'32 C07 1221 C"n'32 

FIGURE 1 FIGURE 2 
(USE WITH TABLE 11 (USE WITH TABLE 21 

TABLE 1 TABLE 2 

SELECTION 
ACTlVE·LOW DATA 

M-H M· L: ARITHMETIC OPERATIONS 
SELECTION 

ACTlVE·HIGH DATA 

M-H M - L: ARITHMETIC OPERATIONS 

S3 S2 SI SO 
LOGIC Cn'L Cn ' H 

FUNCTIONS Ino tarry) Iwlth carry) 
S3 S2 

LOGIC ~n' H Cn'L 
SI SO FUNCTIONS (no tarry) Iwilh carryl 

L L L L F·A F-AMINUSI F· A L L L L F=A F=A F=APLUS I 

L L L H F - Ali F-ABMINUSI F· AB L L L H F· A"'+'] F· A + B F· IA • BI PLUS 1 

L L H L F-il+B F· Ali MINUS 1 F· Ali L L H L F = AB FaA+1i F = (A • 61 PLUS I 

L L H H F'1 F • MINUS 1 12', COMPI F' ZERO L L H H F=O F • MINUS 1 12'. COMPLI F = ZERO 

L H L L F· A+1i F • A PLUS IA + iii F • A PLUS IA + til PLUS 1 L H L L F -As F· A PLUS Ali F • A PLUS AS PLUS 1 

L H L H F·jj F • AS PLUS IA + iii F - AB PLUS IA' lil PLUS 1 L H L H F=B F • IA • BI PLUS Ali F = IA I 01 PLU:; Ali PLUS 1 

L H H L F - A Gl B F - A MINUS B MINUS 1 F·AMINUSB L H H L F-AGlB F· A MINUS B MINUS 1 F· A MINUSB 

L H H H F-A'!!' F-A.li F - IA • iii PLUS 1 L H H H F - Ali F· Ali MINUS 1 F = Ali 

H L L L F - AB F - A PLUS IA • BI F • A PLUS IA • BI PLUS 1 H L L L F-A'B F - A PLUS AS F - A PLUS AB PLUS 1 

H L L H F-AGlB F - A PLUS B F a A PLUS B PLUS 1 

H L H L F-B F - Ali PLUS IA' BI F - ABPLUS IA. BI PLUS 1 

H L L H F-AGlB F • A PLUS B F - A PLUS B PLUS 1 

H L H L F-B F • (A + 61 PLUS AB F· IA • BI PLUS AB PLUS 1 

H L H H F-A+B F - IA' BI F - IA • BI PLUS 1 H L H H F· AB F • AB MINUS 1 F - AB 

H H L L F-O F· A PLUS A" F • A PLUS A PLUS 1 H H L L F·1 F· A PLUS A" F • A PLUS A PLUS 1 

H H L H F· Ali F = AB PLUS A F = AB PLUS A PLUS 1 H H L H F=A.ii F = IA + BI PLUS A F • IA + BI PLUS A PLUS 1 

H H H L F = AB F = Ali PLUS A F = ABPLUS A PLUS 1 H H H L F=A'B F = (A, iii PLUS A F = (A • 61 PLUS A PLUS 1 

H H H H F· A F = A F = A PLUS 1 H H H H F=A F = A MINUS 1 F = A 

"Each bit is shifted to the next more significant position. 
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TYPES SN54AS181A, SN74AS181A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

logic diagram (positive logic) 
'AS181A 

B3 

53 131 

~~ 
52 141 
51 151 

lin SO~ 

~~~ 
I~ ~ ~~~ 

1161 

~ 
/ 

r L-
c.......::: ~ 1151 
= 

119) 
3 

G 

Cn • 4 

II " 1131 r3 

~r 

~~ 1201 

~ 2-

I 
121 I 

2 

II " 1111 
/ 

:~ ~v 122) 

~ 1-

1141 - A=B 

I 
1231 

1 

11 " 

:~ 
1101 

./ 

~ III 

~ 0-

~ (9) 

I ru (2) 
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~p=> 
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(8) 
M 

(1) 

" 
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TYPES SN54AS881A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

logic diagram (positive logic) 

S3 _(3_) ___ ....., 

S2 (4) 

Sl (5) 

so (6) 

(18) 
B3 

_ (19) 
A3 ----+-H+~ 

_ (1) 
BO 

AO ..;..(2_) _______ ~ 

'AS881A 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage (A = B output only) ................................................ 7 V 
Operating free-air temperature range: SN54AS 181 A, SN54AS881 A .................... - 55°C to 125°C 

SN74AS181A,SN74AS881A ....................... 0°Cto70oe 

Storage temperature range ................................................ - 65°C to 150°C 

recommended operating conditions 

SN54AS' SN74AS' 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage A = B output only 5.5 5.5 V 

All outputs except 
-2 -2 mA 

IOH High-level output current A=B and G 

G -3 -3 mA 

All outputs 
20 20 mA IOL Low-level output current except G 

G 48 48 mA 

TA Operating free-air temperature -55 125 a 70 °e 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
SN54AS' SN74AS' 

TEST CONDITIONS Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Any output Vee = 4.5 V, IOH = -2 mA 2.5 3.2 2.5 3.2 V 

VOH except A=B Vee = 4.75 V, IOH = -2 mA 2.7 3.2 V 

G Vee = 4.5 V, IOH = -3 mA 2.4 3.4 2.4 3.4 V 

IOH A=B Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 mA • Any output 
Vee = 4.5 V, IOL = 20 mA 0.3 0.5 0.3 0.5 V 

VOL except G 
G Vee = 4.5 V, IOL = 48 mA 0.4 0.5 0.4 0.5 V 

M input 0.1 0.1 

II 
Any A or B input 

Vee = 5.5 V, 
0.3 0.3 

Any S input 
VI = 7 V 

0.4 
mA 

0.4 

earry input 0.6 0.6 

M input 20 20 

IIH 
Any A or B input 

Vee = 5.5 V, VI = 2.7 V 
60 60 

Any S input 80 80 
",A 

earry input 120 120 

M input -2 -2 

IlL 
Any A or B input 

Vec = 5.5 V, VI = 0.4 V 
-6 -6 

Any S input 
mA 

-8 -8 

Carry input -12 -12 

All outputs except 
-30 -45 -112 -30 -45 IO§ A = Band G Vee = 5.5 V, Vo = 2.25 V 

-112 
mA 

G -165 -165 

Ice Vee = 5.5 V I 'AS181A 135 200 135 200 

I 'AS881A 210 135 
mA 

135 210 

t All typic~1 values are at VCC = 5 V, TA = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, lOS-
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

switching characteristics (see note 1) 

Vcc= 5 V. 

CL=15pF. VCC = 4.5 V to 5.5 V. 

RL = 500 Q CL = 50 pF (15 pF for A = BI. 

FROM TO TEST (280 Q for A=BI. RL = 500 Q (280 Q for A = Bl. 
UNIT PARAMETER 

(INPUT) (OUTPUTI CONDITIONS TA=25°C TA=MIN to MAX 

'AS181A SN54AS181A SN74AS181A 

'AS881A SN54AS881A SN74AS881A 

MIN Typt MAX MIN Typt MAX MIN Typt MAX 

tpd Cn Cn +4 5 2 7 11 2 7 9 ns 

Any M-OV.51=52-0V. 
6 2 8 14 2 8 12 tpd 

AorB 
Cn +4 50=53=4.5 V (5UM model 

ns 

Any 
Cn +4 

M=O V. 50=53=0 V. 
7 2 8 20 2 8 16 tpd A or B 51 = 52 = 4.5 V (i"iTF1~' model 

ns 

tpd Cn Any F M = 0 V (5UM or DIFF mode) 5 3 6 11 3 6 9 ns 

Any 
G 

M-OV,51-52-0V, 
4 2 5 9 2 5 7 tpd A or B 50=53=4.5 V (5UM model 

ns 

Any G 
M=OV,50=53=OV, 

5 2 6 12 2 6 9 tpd - ns 
AorB 51 =52=4.5 V (DIFF model 

Any p M=OV,51=52=OV, 
5 2 6 11 2 6 8 tpd A or B 50=53=4.5 V (5UM model 

ns 

Any p M=OV,50=53=OV, 
5 2 6 13 2 6 10 tpd 

AorB 51 =52=4.5 V (DIFF model 
ns 

Ai or M=OV,51=52=OV, 
5 2 5 11 2 5 8 tpd 

Bi 
Fi 

50=53=4.5 V (5UM model 
ns 

Ai or 
Fi 

M=OV,50=51=OV, 
5 2 6 12 2 6 10 tpd 

Bi 51 =52=4.5 V (Diffmode) 
ns 

Ai or 
Fi 6 2 6 16 2 6 11 tpd Bi 

M =4.5 V (LOGIC mode) ns 

Any A M=OV,50=53=OV, 
12 4 14 26 4 14 21 tpd A=B 

51 =52=4.5 V (DIFF mode) 
ns 

or B 

additional' AS881 A switching characteristics involving status checks (see note 1) 

Vcc= 5 V. VCC = 4.5 V to 5.5 V. 

CL = 15 pF. CL = 50 pF, 

FROM TO TEST RL=500Q, RL ~500 Q. 
UNIT PARAMETER 

(INPUT) (OUTPUT) CONDITIONS TA=25°C TA=MIN to MAX 

'AS881A SN54AS881A SN74AS881A 

MIN Typt MAX MIN Typt MAX MIN Typt MAX 

Any 
Cn =4.5V, M=4.5 V, 

tpd 
A or B 

p 50=53=4.5 V, 51 =52=0 V, 8 2 10 19 2 10 15 ns 

Equality (Ai = Bi or AiT'Bi) 

Any 
Cn =4.5 V, M=4.5 V. 

tpd A orB 
Cn +4 50=53=4.5 V. 51 =52=0 V. 10 2 12 24 2 12 18 ns 

Equality (Ai = Bi or AiT'Bi) 

Any 
Cn =4.5 V. M=4.5 V, 

tpd 
A or B p 52=4.5 V, 50=51 =53=0 V, 8 2 10 19 2 10 15 

(Ai = Bi = H or Ai or Bi = 1I 

Any 
Cn =4.5 V, M=4.5 V, 

tpd A or B Cn +4 52 =4.5 V, 50~51 =53=0 V, 11 2 13 25 2 13 19 ns 

(Ai = Bi = H or Ai or Bi = L) 

tpd =tpHL or tpLH 

t All typical values are at VCC = 5 V, T A = 25°C. 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

PARAMETER MEASUREMENT INFORMATION 
SUM MODE TEST TABLE 

FUNCTION INPUTS: SO = S3 = 4.5 V. S1 = S2 = M = 0 V 

INPUT 
OTHER INPUT 

OUTPUT OTHER DATA INPUTS OUTPUT 

PARAMETER UNDER 
SAME BIT 

WAVEFORM UNDER 
APPLY APPLY APPLY APPLY (SEE NOTE 1) TEST TEST 
4.5 V GND 4.5 V GND 

tpLH 
Ai B, None 

Remaining 
en F, In·Phase • tPHL A andB 

tpLH 
B, A, None 

Rema,ning 
C n F, In·Phase 

tPHL A andB 

tpLH A, Bi None None 
Remaining p In·Phase 

tpHL A and ii, Cn 

tPLH 9, A, None None 
Rema,ning p I n·Pha,e 

tPHL A and B, Cn 

tpLH A, None 8, 
Rema,n,ng Remaining 

G In·Phase 
tPHL A, Cn 

tPLH ii, None A, 
Remaining Remaining 

G In·Phase 
tPHL 8 A, C n 

tPLH All All Any F 
Cn None None In·Phase 

tPHL A S Or C,,+4 

tPLH 
A, None 8, 

Remaining Remaining 
Cn +4 Out·ol·Phase 

tpHL B A, Cn 

tpLH 
B, None A, 

Rema,n,ng Remaln,ng 
Cn +4 Out·o I ·Ph ase 

tPHL 8 A, C n 

DIFF MODE TEST TABLE 
FUNCTION INPUTS: S1 = S2 = 4.5 V. SO = S3 = M = 0 V 

OTHER INPUT 
INPUT OTHER DATA INPUTS OUTPUT OUTPUT 

SAME BIT 
PARAMETER UNDER UNDER WAVEFORM 

APPLY APPLY APPLY APPLY 
TEST TEST (SEE NOTE 11 

4.5 V GND 4.5 V GND 

tPLH A, None 8, 
Remaining Rema,n,ng 

F, In·Phase 
tPHL A 8. Cn 

tPLH 8, A, None 
Remaining Remaining 

F, Out·ol·Phase 
tPHL A B, C n 

tpLH 
A, None B, None 

Rema,nlng p tn·Phase t-------"---
AandB,C n tPHL 

tPLH 8, A, None None 
Remaining p Ou t '01 ·Phase 

tt>HL A and 8, Cn 

tpLH A, B, None None 
Remaln,ng 

G In·Phase 
tPHL A andB, Cn 

tpLH 8, None A, None 
Remaining 

G Ou t·ol ·Phase 
tPHL AandB,C n 

tpLH A, None 8, 
RemainIng Rema,n,ng 

A < B In·Phase 
tPHL A B, Cn 

tpLH B, A, None 
Rema,nlng Remaining 

A ~ B Out·ol Phase 
tpHL A il, Cn 

tpLH All Cn +4 Cn None None None In·Phase 
tPHL A and8 or any F 
tPLH 

A, ii, None None 
Remaln,ng 

Cn +4 Out·ol·Phase 
tpHL A,B, Cn 

tpLH B, None A, None 
Remain,ng 

Cn +4 In .Phase 
tpHL A,B,Cn 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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INPUT 

PARAMETER UNDER 

TEST 

tpLH 
Ai 

tpHL 

tPLH 
Bi 

tpHL 

INPUT 

PARAMETER UNDER 

TEST 

tpLH 
Ai 

tpHL 

tpLH 
Bi 

tpHL 

tpLH 
Ai 

tpHL 

tpLH 
Si 

tpHL 

tpLH 
Ai 

tpHL 

tpLH 
Si 

tpHL 

tpLH 
Ai 

tpHL 

tpLH 
Bi 

tpHL 

INPUT 

PARAMETER UNDER 

TEST 

tpLH 
Ai 

tpHL 

tpLH 
Bi 

tpHL 

tpLH 
Ai 

tpHL 

tpLH 
Bi 

tpHL 

TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

PARAMETER MEASUREMENT INFORMATION 

LOGIC MODE TEST TABLE 

FUNCTION INPUTS: S1 = S2 = M = 4.5 V, SO = S3 = 0 V 

OTHER INPUT 

SAME BIT 
OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5 V GND 4.5 V GND 

B None None 
Remaining 

A and S, Cn 

Ai None None 
Remaining 

A and S, Cn 

INPUT BITS EQUAL/NOT EQUAL TEST TABLE 

FUNCTION INPUTS: SO=S3=M=4.5 V, S1 =S2=0 V 

OTHER INPUT 

SAME BIT 
OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5 V GND 4.5 V GND 

Bi None 
Remaining 

None 
A and S, Cn 

Ai None 
Remaining 

None 
A and S, Cn 

None Bi 
Remaining 

None 
A and S, Cn 

None Ai 
Remaining 

None 
A and S, Cn 

Bi None 
Remaining 

None 
A and S, Cn 

Ai None 
Remaining 

None 
A and S, Cn 

None Si 
Remaining 

None A and S, Cn 

None Ai 
Remaining 

None 
A and S, Cn 

INPUT PAIRS HIGH/NOT HIGH TEST TABLE 

FUNCTION INPUTS: S2=M=4.5 V, SO=S1 =S3= OV 

OTHER INPUT 

SAME BIT 
OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5 V GND 4.5V GND 

Bi None 
Remaining Remaining 

A,Cn B 

Ai None 
Remaining Remaining 

B,Cn A 

Bi None 
Remaining Remaining 

A, Cn S 

Ai None 
Remaining Remaining 

B,Cn A 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE 1) 

Fi Out-of-Phase 

Fi Out-at-Phase 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE 1) 

P Out-of-Phase 

P Out-of-Phase 

P In-Phase 

P In-Phase 

Cn +4 In-Phase 

Cn +4 In-Phase 

Cn +4 Out-of-Phase 

Cn +4 Out-of-Phase 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE 1) 

p In-Phase 

p In-Phase 

Cn +4 Out-of-Phase 

Cn +4 Out-of-Phase 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

• Single Down/Up Count Control Line 

• Look-Ahead Circuitry Enhances Speed of Cascaded 
Counters 

• Fully Synchronous in Count Modes 

• Asynchronously Presettable with Load Control 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPS 

• Dependable Texas Instruments Quality and Reliability 

descriptions 

The 'AlS 190 and 'AlS 191 are synchronous, reversible 
up/down counters. The' AlS 190 is a 4-bit decade counter and 
the 'AlS191 is a 4-bit binary counter. Synchronous counting 
operation is provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident with each 
other when so instructed by the steering logic. This mode of 
operation eliminates the output counting spikes normally 
associated with asynchronous (ripple clock) counters. 

The outputs of the four flip-flops are triggered on a low-to-high­
level transition of the clock input if the enable input (CTEN) is 
low. A high at CTEN inhibits counting. The direction of the count 
is determined by the level of the down/up (0/0') input. When Diu 
is low, the counter counts up and when Diu is high, it counts 
down. 

D2661. DECEMBER 1982 

SN54ALS190.SN54ALS191 . 
SN74ALS190.SN74ALS191 . 

(TOP VIEW) 

B VCC 
OB A 
OA ClK 

CTEN RCO 

J PACKAGE 
N PACKAGE 

DID MAX/MIN 

Oc lOAD 

00 C 
GNO 0 -.... __ ..-r-

SN54ALS190. SN54ALS191 ... FH PACKAGE 
SN74ALS190. SN74ALS191 ... FN PACKAGE 

(TOP VIEW) 
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Oroz>~ 

3 2 1 20 19 
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CTEN 5 
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Oc 8 

9 10 11 1213 

00 U ou 
ozz 

(!) 

NC - no internal connection. 

ClK 
ReO 
NC 
MAX/MIN 

These counters feature a fully independent clock circuit. Changes at the control inputs (CTEN and DiU) that will modify 
the operating mode have no effect on the contents of the counter until clocking occurs. The function of the counter will 
be dictated solely by the condition meeting the stable setup and hold times. 

These counters are fully programmable; that is, the outputs may each be preset to either level by placing a low on the 
load input and entering the desired data at the data inputs. The output will change to agree with the data inputs 
independently of the level of the clock input. This feature allows the counters to be used as modulo-N dividers by 
simply modifying the count length with the preset inputs. 

The ClK, 0/0, and lOAD inputs are buffered to lower the drive requirement, which significantly reduces the loading 
on, or current required by, clock drivers, etc., for long parallel words. 

Two outputs have been made available to perform the cascading function: ripple clock and maximum/minimum count. 
The latter output produces a high-level output pulse with a duration approximately equal to one complete cycle of the 
clock while the count is zero (all outputs low) counting down or maximum (9 or 15) counting up. The ripple clock 
output produces a low-level output pulse under those same conditions but only while the clock input is low. The 

counters can be easily cascaded by feeding the ripple clock output to the enable input of the succeeding counter if 
parallel clocking is used, or to the clock input if parallel enabling is used. The maximum/minimum count output can be 
used to accomplish look-ahead for high-speed operation. 

The SN54AlS 190 and SN54AlS 191 are characterized for operation over the full military temperature range of 
- 55 °C to 125 °C. The SN7 4AlS 190 and SN7 4AlS 191 are characterized for operation from 0 °C to 70 °C. 
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• ALS 190 logic symbol 

C (10) 

D (9) 

TYPES SN54ALS190, SN74ALS190 
SYNCHRONOUS 4·81T UP/DOWN DECADE COUNTERS 

(12) 
2(CT=0)Z6 MAX/MIN 

3(CT=9)Z6 

6,1,4 (13) RCa 

111 
(3) 0A 

121 (2) ° 
(6) B 

141 Oc 

181 (7) OD 

• ALS 190 logic diagram (positive logic) 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS191,SN74ALS191 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 

'ALS 191 logic symbol 

'ALS 191 logic diagram (positive logic) 
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Pin numbers shown are for J and N packages. 

(12) 
2(CT=0)Z6 

3(CT=15)Z6 

MAXIMIN 

(1) 

(2) 

(4) 

(8) 

~~1-
~ 

"'J'" 

l~ ..... 1-~§t? 
"'" 

~ ~~ 
..... 

~I-~L..-- ........,. 

(12) 

113) 

~~ 
--<PCl 

-Ll 
1 

k~~ 
>-<PCl 

r~~ 
-r 1 
I 

'-<~~ 
~t>Cl 

7L~ 
1 1 
1 

~~~~~~ ____ _ L-cpCl 

L...-.- lD 

- r ~ rL-~ 
-L- L-tL....-

'""l I T 
1 
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TYPES SN54ALS190, SN74ALS190 
SYNCHRONOUS 4·81T UP/DOWN DECADE COUNTERS 

typical load, count, and inhibit sequences 

'ALS190 

Illustrated below is the following sequence: 

1. Load (preset) to BCD seven. 
2. Count up to eight, nine (maximum). zero, one, and two. 
3. Inhibit. 
4. Count down to one, zero (minimum). nine, eight, and seven. 

A~ I I 
IL 
I 

B~ I i 
DATA Ii-

INPUTS I 

C~ I i 
IL 

0 
I r 
1 I 
I 

--........... 1 
CLOCK 1 

I I 
- ----1--,1 

DIU ____ I ___ ' ... I ____________ ~ 

I II 
----1--71 1 

CTEN __ _ J __ jl ... 1 __________ -' 
I 
I 1 

0A I ___ -J I 

1 : 

OB----n : 
___ -J I"" ---------.... ! 

1 I 
°c ----;--11 I 

___ -J I ... ;----------------~-------------~ 
__ --, I I 

°0 ____ LiJ I l.-
II 

MAX MIN _--_-__ l :: r-l r-l . I I---. ____ ~----~~~I I~ _______ ___ 

U U 
9 8 

RCO ----I 1 

---~ II 
I I I 

I 1 .. 1·.---- COUNT UP ---··I-INHIBIT--I 
~ 

f.-- COUNT DOWN ----.... , 

LOAD 
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iYPES SN54AiS191, SN74ALS191 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 

typical load, count, and inhibit sequences 

'ALS191 

Illustrated below is the following sequence: 

1. Load (preset) to binary thirteen. 
2. Count up to fourteen, fifteen (maximum), zero, one, and two. 
3. Inhibit. 
4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen . 

DATA 
INPUTS 

B 

C.-J 

D~ 

ClK 

1-­
L_ 

r-
1 --

I --
L..._ 

1 --
L..._ 

--- --, 
DIU ___ ,_, ... _____________ ...... 

I I I -----, 
CTEN _ __ , ,-' __________ ---" 

I , I 
I I I 

I 
I 
I: 

°B = = LJJ ... ----: ____ ~ 

I I 

L 

MAX/MIN_ --_._""1 r--1 r--l ~. ------~I I~ __________________ ~------~I I~ _________ _ 

RCa - --I 
__ ...J U U 

: 13 14 15 I 

II ... o-----COUNT UP---•• I-INHIBIT-I 

'-..-' 

1 0 15 

~COUNTDOWN-------~·~I 
14 13 

lOAD 
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TYPES SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS 190, SN54ALS 191 .................. - 55 °e to 125 °e 

SN74ALS190,SN74ALS191 ...................... OOeto70oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS190 SN74ALS190 

SN54ALS191 SN74ALS191 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

4 
IOL Low-level output current mA 

8 

'AlS190 0 20 0 25 
fclock Clock frequency MHz 

'AlS191 0 25 0 30 

ClK high 15 10 

tw Pulse duration elK low 15 10 ns 

lOAD low 25 20 

Data before LOADt 25 20 

CTEN before ClKt 20 20 
tsu Setup time 

DIU before CLKt 20 20 
ns 

lOAD inactive before ClKt 20 20 

Data after lOADt 5 5 

th Hold time CTEN after ClKt 0 0 ns 

DIU after CLKt 0 0 

TA Operating free-air temperature -55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS190 SN74ALS190 

PARAMETER TEST CONDITIONS 
SN54ALS191 SN74ALS191 UNIT 

MIN TYP; MAX MIN TVP; MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 -1.5 V 

VCC = 4.5 V, 10H = -0.4 mA 2.5 3.4 
VOH V 

VCC = 4.5 V 10H = -0.4 mA 2.7 3.4 

VCC = 4.5 V, IOl = 4 mA 0.25 0.4 0.25 0.4 
VOL 

VCC = 4.5 V 
V 

IOl = 8 mA 0.35 0.5 
CTEN 0.1 0.1 

II 
All others 

VCC = 5.5 V, VI = 7 V 
0.1 

mA 
0.1 

CTEN 20 20 
IIH 

All others 
VCC = 5.5 V, VI = 2.7V 

20 20 IlA 

IlL 
CTEN 

All others 
VCC = 5.5 V, VI = 0.4 V 

-0.2 -0.2 
-0.1 -0.1 

mA 

IO§ VCC = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 mA 

ICC VCC = 5.5 V, All inputs at 0 V 12 20 12 20 mA 

*AII typical values are at VCC = 5 V, TA = 25 cc. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 
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jYFES SN54AiSi9u, SN54ALS191, SN74ALS190, SN74ALS191 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

switching characteristics (see note 1) 

Vee = 4.5 V to 5.5 V, 

el = 50 pF, 

FROM TO 
Rl = 500 Q, 

PARAMETER TA = MIN to MAX 
(INPUT) (OUTPUT) 

SN54AlS190 SN74AlS190 

SN54AlS191 SN74AlS191 

MIN MAX MIN MAX • fmax 
'ALS190 20 25 
'ALS191 25 30 

tpLH 
LOAD Any Q 8 34 a 30 

tpHL 8 34 8 30 
tPLH 

A, a,c, D Any Q 4 25 4 21 
tpHL 4 25 4 21 
tpLH 

CLK RCO 5 24 5 20 
tpHL 5 24 5 20 
tPLH 

CLK Any Q 3 22 3 18 
tpHL 3 22 3 18 
tplH 

ClK MAXIMIN 8 34 a 31 
tpHL 8 34 a 31 
tplH Diu RCO 15 42 15 37 
tpHL 10 33 10 28 
tpLH Diu MAXIMIN 8 30 a 25 
tpHL 8 30 8 25 
tplH 

CTEN RCO 4 21 4 18 
tpHl 4 21 4 18 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193 
SYNCHRONOUS 4·81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 

• Look-Ahead Circuitry Enhances Cascaded Counters 

• Fully Synchronous in Count Modes 

• Parallel Asynchronous Load for Modulo-N Count 
Lengths 

• Asynchronous Clear 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

The 'ALS192 and 'ALS193 are synchronous, reversible 
up/down counters. The' ALS 19 2 is a 4-bit decade counter and 
the' ALS 193 is a 4-bit binary counter. Synchronous operation is 

provided by having all flip-flops clocked simultaneously so that 
the outputs change coincidently with each other when so 
instructed by the steering logic. This mode of operation 
eliminates the output counting spikes normally associated with 
asynchronous (ripple clock) counters. 

The outputs of the four flip-flops are triggered by a low-to-high­
level transition of either count (clock) input (Up or Down). The 
direction of counting is determined by which count input is 

pulsed while the other count input is high. 

All four counters are fully programmable; that is, each output 
may be preset to either level by placing a low on the load input 
and entering the desired data at the data inputs. The output will 
change to agree with the data inputs independently of the count 
pulses. This feature allows the counters to be used as modulo-N 
dividers by simply modifying the count length with the preset 
inputs. 

02661. DECEMBER 1982 

SN54ALS192.SN54ALS193. 
SN74ALS192,SN74ALS193. 

(TOP VIEW) 

s 

Os 

°A 
DOWN 

UP 

VCC 
A 
CLR 
So 
CO 

J PACKAGE 
N PACKAGE 

Oc LOAD 

°D C 
GND D 

SN54ALS192,SN54ALS193 FH PACKAGE 
SN74ALS192.SN74ALS193 FN PACKAGE 

(TOP VIEW) 

U 
al U U 
Oal z><e 
3 2 2019 

OA CLR 
DOWN 80 

NC NC 
UP CO 
Oc LOAD 

00 U ou 
ozz 

(!) 

NC - no internal connection. 

A clear input has been provided that forces all outputs to the low level when a high level is applied. The clear function is 
independent of the count and the load inputs. The clock, count, and load inputs are buffered to lower the drive 
requirements. This significantly reduces the loading on clock drivers, etc., for long parallel words. 

These counters were designed to be cascaded without the need for external circuitry. The borrow output (80) 
produces a low-level pulse while the count is zero (all outputs low) and the count-down input is low. Similarly, the carry 
output (CO) produces a low-level pulse while the count is maximum (9 or 15) and the count-up input is low. The 

counters can then be easily cascaded by feeding the borrow and carry outputs to the count-down and count-up inputs, 
respectively, of the succeeding counter. 

The SN54ALS 192 and SN54ALS 193 are characterized for operation over the full military temperature range of 
- 55 °C to 125 °C. The SN74ALS192 and SN74ALS193 are characterized for operation from ooC to 70 0 C. 

PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 

Copyright © 1982 by Texas Instruments Incorporated 
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iYPES SN54ALS192, SN74ALS192 
SYNCHRONOUS 4·81T UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR) 

'ALS192 logic symbol 
CTRDIV10 

CLR :~~) CT-O 

UP 

• 'ALS 192 logic diagram (positive logic) 

L (12) 

I r--"" 

'" 
(13) 

80 

~ ~ (5) 

l I 
(4) 

lU-~ (15) r---
~FLJ 

(3) 

~ 
S -

f-< p>Cl 

- r: 10 

FU 1~1 ...-1.-

CLR 

UP 

DOWN 

A 

II) ....".. 1 

~ 
~~ Lo - (2) 

~ ~> 
S '--

~>Cl 

7L1 
'1 I T 

Fl-J I 

....... r-~~ 
(10) 

C 

~ 
r=t.J L,- (6) 

~~ * 
S I---

O--C:>Cl 

r~1 
- ....".. I J 

I 
~ 

(9) 

Oc 

~~ 
ru ~~~ - L-cpCl 

~~~ - ~ rL~ 
""'[ 

~ J 

o 

00 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS193, SN74ALS193 
SYNCHRONOUS 4·BIT UPIDOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR) 

. ALS 1 93 logic symbol 

CLR (14) 

UP (5) 

D 

• ALS 193 logic diagrams (positive logic) 

(14) '" 
V 

CLR 

UP 
(5) 

DOWN 
(4) 

~ 
(15) 

~ 
~Ft-.-> 

-R-J 

A 

(1) 

~ 
"\7 

9 
FLJ 

c 
(10) 

... ~ 

~ 
o 

(9) 

CTRDIV16 

CT=O 

[4] 

[8] 

I 

~~. 

(3) aA 

(2) aB 

(6) ac 
(7) 

aD 

'\. 
; 

'\. 

lU-
l~ 
~ 

.....,. 

J~??~ 
.~ 

J' 
1 -

" 

.~ ~~ 
'f 

(12) 

(13) 

.......--
s ~ 

~ t>Cl 
r: 10 

T~~ 
T 

.......--
~s ~ 

Ht>Cl 

rL~ 
I 

.--
~s ~ 
~t>Cl 

rL~ 
I I 
I 

... ~ 

~~£; 
.....,. I 1 

QJ I 

Pin numbers shown are for J and N packages. 
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iVrES SNo4AiS192, SN14ALS192 
SYNCHRONOUS 4·81T UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR) 

typical clear, load, and count sequence 

'ALS192 

Illustrated below is the following sequence: 

1. Clear outputs to zero. 
2. Load (preset) to BCD seven. 
3. Count up to eight, nine, carry, zero, one, and two. 
4. Count down to one, zero, borrow, nine, eight, and seven. 

CLR ~-----------------------------------
L6AD 

A 

DATA 

() 

UP 

DOWN 

°A 

°H 

U 
1 Iii 

--1-1--" ___ _ ---l L--

'I I' - ----r-,-
__ 1_1_-...1 L-

I I 1 I 
-----r"l-
__ I_I_---l L-

I I I I 
--1-'--' r-_____ L.J 

, I 1 
- -1-1- -1-1--
--1---1-1--
- - - - - - - -,----------------, - _1_, __ 1_1_-1 

1 1 1 1 
,-----, 

1 , 
= =.1 ...... _--' 

1 

L...-__________ ~rr__ 

OUTPUTS I 1 

°c = IL-_--' L--____________________________ ~rr__ 

1 I 
00 = 1 ..... _---:------' ~ 

1 
CO u 
80 

SEQUENCE 
ILLUSTRATED 

U 1 I 1 0 9 8 1 I r-- COUNT DOWN ~ 

I 8 9 0 r-- COUNTUP 

I 

~ 
NOTES: A. Clear overrides load, data, and count inputs. 

B. When counting uP. count·down input must be high; when counting down, count·up input must be high. 
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TYPES SN54ALS193, SN74ALS193 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR) 

typical clear, load, and count sequences 

'ALS193 

Illustrated below is the following sequence: 

1. Clear outputs to zero. 
2. Load (preset) to binary thirteen. 
3. Count up to fourteen, fifteen, carry, zero, one, and two. 
4. Count down to one, zero, borrow, fifteen, fourteen, and thirteen. 

CLR 

LOAD 

--1l~ __________________________________ _ 

A 

DATA 

o 

UP 

DOWN 

°A 

U 
1 I I I 

--I-,-r-l ____ -' L-. 

1 I I I 
--1-1--' r-_____ L...J 

1 I 1 I 
-----rl-
__ I_I_.....J L-. 

1 1 1 I 
--I-I--rI -
_. ___ --1 L-. 

I -------I 
-----1-1--
- - - - - - - -,---------------......, 
__ I_I __ I_I_.J 

I 1 ,..----., 

I I 

°B =l ~ 
OUTPUTS I 1 

°c =-, 
I 

°0 =, 
CO u 
So 

1 

SEQUENCE 10 113 
ILLUSTRATED 

~~ 

1 14 15 0 1 21 r--- COUNT UP ---"1 
U I 

I 1 0 1~ 14 131 r--- COUNT DOWN ---"1 

NOTES: A. Clear overrides load, data, and count inputs. 

B. When counting up, count-down input must be high; when counting down, count-up Input must be high. 
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TYPES SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193 
SYNCHRONOUS 4·81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS 192, SN54ALS 193 .................. - 55 °e to 125 °e 

SN74ALS192,SN74ALS193 ...................... OOeto70oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS192 SN74ALS192 

SN54ALS193 SN74ALS193 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low·level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOL Low-level output current 4 8 mA 

fclock elock frequency 
'ALS192 0 20 0 25 
'ALS193 0 25 0 30 

MHz 

eLR high 10 10 

Pulse duration 
LOAD low 25 20 

tw ns 
Up or Down high 15 10 
Up or Down low 15 10 
Data before LOADt 25 20 

tsu Setup time eLR inactive before upt or Downt 20 20 ns 

LOAD inactive before upt or Downt 20 20 
Data after LOADt 5 5 

th Hold time Up high after Downt 0 0 ns 

Down high after upt 0 0 

TA Operating free·air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS192 SN74ALS192 

PARAMETER TEST CONDITIONS 
SN54ALS193 SN74ALS193 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

VOH 
Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 

Vee = 4.5 V, IOH = -0.4 mA 2.7 3.4 

VOL 
Vee = 4.5 V, IOL = 4 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, IOL = 8 mA 0.35 0.5 
Up, Down 0.1 0.1 

II 
All others 

Vee = 5.5 V, VI = 7 V 
0.1 0.1 

IIH 
Up, Down 

Vee = 5.5 V, 
20 20 

All others 
VI = 2.7 V 

20 20 

Up, Down -0.2 -0.2 
IlL 

All others 
Vee = 5.5 V, VI = 0.4 V 

-0.1 -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 

lee Vee = 5.5 V, See Note 1 10 18 10 18 

*AII typical values are at VCC = 5 V, TA = 25 ac. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS. 

NOTE 1: ICC is measured with the clear and load inputs gounded. and all other inputs at 4.5 V. 

Additional information on these products can be obtained from the factory as it becomes available. 

UNIT 

V 

V 

V 

mA 

IJA 

mA 

mA 

mA 
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TYPES SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193 
SYNCHRONOUS 4·81T UP/DOWN COUNTERS (DUAL CLOCI( WITH CLEAR) 

switching characteristics (see note 2) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
RL = 500 Q, 

PARAMETER TA = MIN to MAX UNIT 
(INPUT) (OUTPUT) 

SN54ALS192 SN74ALS192 

SN54ALS193 SN14ALS193 

MIN MAX MIN MAX 

'ALS192 20 25 
MHz f max 'ALS193 25 30 

tpLH 
CO 

4 19 4 16 
Up ns 

tpHL 5 21 5 18 

tpLH 
80 

4 19 4 16 
Down ns 

tpHL 5 21 5 18 

tpLH 4 23 4 19 
Up or Down Any Q ns 

tpHL 4 20 4 17 

tpLH LOAo 8 35 8 30 Any Q ns 
tpHL 8 31 8 28 

tpHL CLR Any Q 5 20 5 17 ns 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS217, SN54ALS218, SN74ALS217, SN74ALS218 
256·81T RANDOM·ACCESS READ/WRITE MEMORIES WITH 3·STATE OUTPUTS 

• Choice of 64 x 4 or 32 x 8 Organization 

• 'ALS317 and' ALS318 Are Open-Collector Versions of 
These Memories 

• P-N-P Inputs and Buffer Outputs 

• Full On-Chip Decoding and Fast Chip-Enable Simplify 
System Design 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These monolithic TTL memories feature Schottky clamping for 
high performance and a fast chip-select access time to enhance 
decoding at the system level. 

write cycle 

Information to be stored in the memory is written into the 
location selected by the address inputs (A) when the chip-select 
(S1 and S2) and read-write (R/W) inputs are low. While R/W is 
low, the memory outputs are in a high-impedance state. When a 
number of outputs are bus-connected, this high-impedance state 
neither loads nor drives the data bus; however, it permits the bus 
line to be driven by other active outputs or a passive pull-up. 

read cycle 

Information stored in the memory is available at the outputs 
when R/W is high and 81 and 82 are low. When either chip­
select input is high, the outputs are in a high-impedance state. 

ADVANCE INFORMATION 

02661,APRIL 1982 

SN54ALS217 ••• J PACKAGE 

SN74ALS217 •.• J OR N PACKAGE 

(TOP VIEW) 

AO 1 U20 VCC 
Al 2 19 03 
A2 18 03 
A3 17 02 
A4 16 02 
AS 15 01 

R/W 14 01 
51 13 DO 
52 12 00 

GNO 10 11 NC 

SN54ALS217 • . . FH PACKAGE 

SN74ALS217 ... FN PACKAGE 

(TOP VIEW) 

U 
N ~ 0 UM 
<{<{<{>O 

3 2 1 2019 

A3 18 03 
A4 17 02 
A5 6 16 02 

7 15 01 
51 8 14 01 

9 10 11 1213 

NOUOO 
IUlzzOO 

(!) 

SN54ALS218 .•. J PACKAGE 

SN74ALS218 ..• J OR N PACKAGE 

(TOP VIEW) 

AO 1 U20 VCC 
Al 2 19 007 
A2 18 006 
A3 17 OOS 
A4 16 004 
NC 15 003 

R/VV 14 002 
51 13 001 
52 12 000 

GNO 10 11 NC 

SN54ALS218 ... FH PACKAGE 

SN74ALS218 ... FN PACKAGE 

A3 
A4 
NC 

R/W 7 

51 8 

(TOP VIEW) 

3 2 1 20 19 

9 1011 1213 

NOUO~ 
IV) Z Z a a 

(!) 00 

NC - No internal connections 

006 
OOS 
004 
003 
002 
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logic symbols 

AO 

A1 

A2 

A3 

A4 

A5 

S1 
52 

R/W 

DO 

D1 

D2 

D3 

(1 ) 

(2) 

(3) 

(4) 

(5) 

(6) 

(8) 
-""'-

(9) ...... 
(7).-

~ 

(13) 

(15) 

(17) 

(19) 

TYPES SN54ALS217, SN54ALS218, SN74ALS217, SN74ALS218 
256·81T RANDOM·ACCESS READ/WRITE MEMORIES WITH 3·STATE OUTPUTS 

FUNCTION 

Write 

Read 

Inhibit 

'AL5217 

RAM 64 X 4 

JAf, 
& 

G1 

'i"'E'N [READ) 

1 C2 [WRITE) 

~ r 
A,2D A\} (12) 

(14) 

(16) 

(18) 

FUNCTION TABLE 

INPUTS 

51 
L 

L 

H 

X 

00 

01 

02 

03 

S2 R/W 

L L 

L H 

X X 

H X 

OUTPUTS 

Z 

Data stored 

Z 

Z 

'AL5218 

RAM 32 X 8 

~~-:~-:---I 0

4 

} A ~ 
A3 _(4_)_--4 

A4 _(5_)_--4 

~ 
G1 

S1 ~:: 
S2 ...;......--'r--.~ 

R/W (7) - 'i""Ei\i"[READ) 
b 1 C2 [WRITE) 

:t 
DOO (12) - A,2D 

r 

A,Z3 4-\}3 
D01 (13) t-----------I 

D02(14) • 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs ............................................................ 7 V 

liD ports of' ALS218 ................................................... 5.5 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN 54ALS21 7, SN 54ALS21 8 .................... - 55 °e to 1 25 °e 

SN7 4ALS21 7, SN7 4ALS21 8 ....................... 0 °e to 70 °e 
Storage temperature range ................................................ - 65 °e to 150 °e 
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TYPES SN54ALS217, SN54ALS218, SN74ALS217, SN74ALS218 
256·81T RANDOM·ACCESS READ/WRITE MEMORIES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS217 SN74ALS217 

SN54ALS218 SN74ALS218 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

• IOH 
-1 

High-level output current mA 
-2.6 

IOL Low-level output current 
12 

mA 
24 

tw(W) Duration of write pulse 50 50 ns 

Address before R/Wl 0 0 

tsu Setup time Data before R/Wt 50 50 ns 

S low before R/Wt 0 0 

Address 0 0 

th Hold time after R/Wt Data 0 0 ns 

Slow 0 0 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS217 SN74ALS217 

PARAMETER TEST CONDITIONS SN54ALS218 SN74ALS218 

MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V, IOH = -1 mA 2.4 3.2 
VOH 

Vee = 4.5 V IOH = -2.6 mA 2.4 3.3 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V IOl = 24 mA 0.35 0.5 

IOZH 'AlS217 Q outputs Vee = 5.5 V, Vo = 2.7 V 20 20 

IOZl 'AlS21 7 Q outputs Vee = 5.5 V, Vo = 0.4 V -20 -20 

All inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II 

'AlS218 DQ ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

All inputs 20 20 
IIH 

'AlS218 DQ portsA 
Vee = 5.5 V, VI = 2.7V 

20 20 

All inputs -0.2 -0.2 
III Vee = 5.5 V, VI = 0.4 V 

'AlS218 DQ ports A -0.2 -0.2 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

lee Vee = 5.5 V 46 46 

tAli typical values are at VCC = 5 V, TA = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short· circuit output current, lOS. 

AFor I/O ports, the parameters IIH and IlL include the off·state output current. 
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TYPES SN54ALS217, SN54ALS218, SN74ALS217, SN74ALS218 
256·81T RANDOM·ACCESS READ/WRITE MEMORIES WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc - 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

FROM TO R2 = 500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS217 SN74ALS217 

SN54ALS218 SN74ALS218 

MIN TYPt MAX MIN TYPt MAX 

talA) A Q or OQ 30 30 ns 

ta(S) S Q or OQ 20 20 ns 

tsr R/W Q or OQ 30 30 ns 

tdis(S) S Qor OQ 14 14 ns 

tdis(R) R/W Qor DQ 18 18 ns 

tAli typical values are at VCC = 5 V. T A = 25 cc. 
NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54AS23o, SN54AS231, SN74AS23o, SN74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• Included among the Package Options Are 
20-Pin DIPs and Both Plastic and Ceramic 
Chip Carriers 

• I AS230 Has True and Complementary Out­
puts 

• I AS231 Has Complementary G and G Inputs 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• High Capacitive Drive Capability 

• Current Sinking Capability Up to 64 rnA 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve the performance of three-state 
memory address drivers, clock drivers, and bus­
oriented receivers and transmitters. The designer has a 
choice of selected combinations of inverting and 
noninverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G and G 
inputs. 

The SN74AS230 and SN74AS231 can be used to 
drive terminated lines down to 133 ohms. 

The SN54AS230 and SN54AS231 are characterized 
for operation over the full military temperature range 
of -55°Cto 125°C. The SN74AS230 and SN74AS231 
are characterized for operation from O°C to 70°C. 

logic symbols 

'AS230 

lYl 

lY2 

1A4 

2Yl 

2Y2 

2Y3 

2Y4 

Pin numbers shown are tor J and N packages. 

PRODUCT PREVIEW 

SN54AS230 •••• J PACKAGE 
SN74AS230 ••• _ N PACKAGE 

(TOP VIEW) 

lAl 

2Y4 

1A2 

2Y3 

lA3 

2Y2 

lA4 

2Yl 

GND 

vee 
2G 
1Y1 

2A4 

1Y2 

2A3 

1Y3 

2A2 

lY4 

2Al 

SN54AS230 •••• FH PACKAGE 
SN74AS230 •••• FN PACKAGE 

(TOP VIEW) 

02661, DECEMBER 1982 

SN54AS231 .••• J PACKAGE 

SN74AS231 •••• N PACKAGE 
(TOP VIEW) 

lG 
lAl 

2Y4 

lA2 

2Y3 

lA3 

2Y2 

lA4 

2Yl 

GND 

Vce 
2G 

lY1 

2A4 

lY2 

2A3 

lY3 

2A2 

lY4 

2Al 

SN54AS231 •.•• FH PACKAGE 
SN74AS231 _ . __ FN PACKAGE 

(TOP VIEW) 

lYl lA2 

2A4 2Y3 

1Y2 

lYl 

2A4 

lY2 

2A3 

lY3 

2A3 

lY3 lA4 

'AS231 

lAl 1Yl 

lA2 1Y2 

lA3 lY3 

1A4 lY4 

2G 

2Yl 

2A2 2Y2 

2A3 2Y3 

2A4 2Y4 
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TYPES SN54AS230, SN54AS231, SN74AS230, SN74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range 

Supply voltage, Vee ............................................................ 7 V 
Input voltage ................................................................. 7 V 
Voltag~ applied .to a disabled 3-state output .................. - ........ _ ............ ~ . . 5.5

0 

V 
Operating free-air temperature range: SN54AS230, SN54AS231 . . . . . . . . . . . . . . . . . . . . . . .. -55 e to 125 e 

SN74AS230, SN74AS231 . . . . . . . . . . . . . . . . . . . . . . . . . .. O°C to 70
0
e 

Storage temperature range ................................................ _65° C to 150° e 

recommended operating conditions 

SN54AS230 SN74AS230 

SN54AS231 SN74AS231 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-12 -12 
10H High-level output current 

-15t mA 

48 48 
10L Low-level output current 

64t mA 

TA Operating free-air temperature -55 125 a 70 °e 

t The extended limits apply only if Vee is maintained between 4_75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS230 SN74AS230 

PARAMETER TEST CONDITIONS SN54AS231 SN74AS231 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4.75 V, 10H = -1 mA 2.7 

Vee = 4.5 V, 10H = -3 mA 2.4 3.4 2.4 3.4 
VOH V 

Vee = 4.5 V, 10H = -12 mA 2 2 

Vee = 4.75 V, 10H = -15 mA 2 

Vee = 4.5 V, 10L = 48 mA 0.55 0.55 
V VOL 

Vee = 4.75 V, IOl = 64 mA 0.55 

10ZH Vee = 5.5 V, Vo = 2.7 V 50 50 /iA 

10Zl Vee = 5.5 V, Vo = 0.4 V -50 -50 /iA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 /iA 

III Vee = 5.5 V, VI = 0.4 V -0.3 -0.3 mA 

loi Vee = 5.5 V, Vo = 2.25 V -115 -115 mA 

Outputs high 12 12 

'AS230 Vee = 5.5 V Outputs low 50 50 mA 

Outputs disabled 28 28 
Ice Outputs high 11 11 

'AS231 Vee = 5.5 V Outputs low 47 47 mA 

Outputs disabled 23 23 

t All typical values are at Vee = 5 V, T A = 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, lOS' 

TEXAS INSTRUMENTS 2-157 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



• 

TYPES SN54AS230, SN54AS231, SN74AS230, SN74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vee =4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
R1 = 50 n, 

PARAMETER R2 = 500 n, 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS230 SN74AS230 

MIN Typt MAX MIN Typt MAX 

tPLH 1A 1Y 
3.5 3.5 

tpHL 3.5 3.5 

tpLH 
2A 2Y 

4 4 

tpHL 4 4 

tpZH 6 6 

tpZL G Y 
7 7 

tpHZ 4 4 

tpLZ 8 8 

Vee =4.5 V to 5.5 V, 

eL = 50 pF, 

FROM TO 
R1 = 50 n, 

PARAMETER R2 = 500 n, 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS231 SN74AS231 

MIN Typt MAX MIN Typt MAX 

tpLH 
A Y 

3.5 3.5 

tpHL 3.5 3.5 

tpZH 6 6 

tpZL G 7 7 
Y 

tpHZ 4 4 

tpLZ 8 8 

tpZH 7 7 

tpZL 8 8 
G Y 

tpHZ 7 7 

tpLZ 9 9 

t All typical values are at Vee = 5 V, T A = 25°e. 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54ALS240. SN54ALS241. SN54AS240. SN54AS241 
SN74ALS240. SN74ALS241. SN74AS240. SN74AS241 

OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• 3-State Outputs Drive Bus Lines or Buffer Memory 
Address Registers 

• P-N-P Inputs Reduce DC Loading 

• Dependable Texas Instruments Quality and Reliability 

escription 

These octal buffers and line drivers are designed specifically to 

improve both the performance and density of three-state 
memory address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The designer has a choice of selected 
combinations of inverting and non inverting outputs, sym­
metrical G (active-low output control) inputs, and complemen­
tary G and G inputs. These devices feature high fan-out and 

improved fan-in. 

The -1 versions of the SN74ALS' parts are identical to their 

standard versions except that the recommended maximum IOL is 
increased to 48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation over the full 
military temperature range of - 55 °e to 125 °e. The SN74' 
family is characterized for operation from 0 °e to 70 °e. 

logic symbols 

'ALS240, 'AS240 

lVl 

lV2 

lV3 

lY4 

02661, DECEMBER 1982 

SN54ALS', SN54AS' ... J PACKAGE 

SN74ALS', SN74AS' ... N PACKAGE 

(TOP VIEWI 

1G Vee 
1A1 2G/2G* 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 
GND 2A1 

SN54ALS', SN54AS' ... FH PACKAGE 

SN74ALS', SN74AS' ... FN PACKAGE 

1A2 
2Y3 
1A3 
2Y2 

(TOP VIEW) 

1Y1 
2A4 
1Y2 
2A3 
1Y3 

• 2G for' ALS240 •• AS240 or 2G for' ALS241 •• AS241 

lAl 

lA2 

lA3 

lA4 
logic diagrams (positive logic) 

2Al 

2A2 

2A3 

2A4 

lAl 

lA2 

lA3 

lA4 

2G 

2Al 
2A2 113) 

2AJ 115) 
2A4 117) 

• ALS24 1, • AS24 1 

Pin numbers shown are for J and N packages. 

'ALS240, 'AS240 • ALS24 1 •• AS241 

(7) 

15) 

13) 

2Vl 

2Y2 

2V3 

2Y4 

lVl 

lY2 
lVJ 

lV4 

2Yl 

2Y2 

2Y3 

2Y4 

lAl 

lA2 

lA3 

lA4 

2G 
119) 

2Al 

118) 
1Yl 118) 1Yl 

116) 
lY2 lA2 >-_+-..:...;11,;,;,,6) 1Y2 

114) 
1Y3 lA3 >-_+-..:..:ll.:;.!.,4) lY3 

112) 
lY4 >-__ ..:..:ll.:!..2) 1Y4 

2G 
119) 

19) 
2Yl 2Al >-_+-...;.;19;.;,.) 2Yl 

17) 2Y2 2A2 >-_+-...;.;17;.;,.) 2Y2 

15) 
2Y3 2A3 >-_+--,,15.;,:...) 2Y3 

13) 
2Y4 2A4 >-__ -,,13.;,:...) 2Y4 

Copyright © 1982 by Texas Instruments Incorporated 

INCORPORATED 

TEXAS INSTRUMENTS 
2·159 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



• 

TYPES SN54ALS240, SN54ALS241, SN74ALS240, SN74ALS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS240, SN54ALS241 ................... - 55°C to 125°C 

SN74ALS240, SN74ALS241 ....................... 0 °e to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

IOH High-level output current 

IOl low-level output current 

TA Operating free-air temperature 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS240-1 and SN74ALS241-1 only. 

SN54ALS240 

SN54ALS241 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-12 

12 

- 55 125 

SN74ALS240 

SN74ALS241 UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-15 
mA 

24 mA 

48 t 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS240 SN74ALS240 

PARAMETER TEST CONDITIONS SN54ALS241 SN74ALS241 UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V. IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V. IOH = -12 mA 2 V 

Vee = 4.5 V. IOH = -15 mA 2 

Vee - 4.5 V. IOl - 12 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V. IOL = 24 mA 
0.'5 

V 
0.35 

(lOl = 48 mA for -1 versions) 

IOZH Vee = 5.5 V. Vo = 2.7 V 20 20 /-,A 

IOZl Vee = 5.5 V. Vo = 0.4 V -20 -20 /-'A 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 /-,A 

III Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V. Vo = 2.25V -30 -112 -30 -112 mA 

Outputs high 4 10 4 10 

'ALS240 Outputs low 13 22 13 22 

Outputs disabled 14 25 14 25 
lee Vee = 5.5 V mA 

Outputs high 9 15 9 15 

'AlS241 Outputs low 15 26 15 26 

Outputs disabled 17 30 17 30 

tAli typical values are at Vee; 5 V, T A ; 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54ALS240, SN54ALS241, SN74ALS240, SN74ALS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

. ALS240 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS240 SN74ALS240 

MIN MAX MIN MAX 

tpLH 3 12 3 10 
A Y ns 

tpHL 2 11 2 9 -tpZH G 
5 15 5 13 

Y ns 
tpZL 5 20 5 18 

tpHZ G 
2 12 2 10 

Y ns 
tpLZ 3 20 3 16 

• ALS241 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS241 SN74ALS241 

MIN MAX MIN MAX 

tpLH 3 14 3 11 
A Y ns 

tpHL 3 13 3 10 

tpZH 
1<3 

7 25 7 21 
Y ns 

tpZL 7 25 7 21 

tPHZ iG 2 15 2 13 
Y ns 

tpLZ 3 20 3 15 

tpZH 
2G 

7 25 7 21 
Y ns 

tpZL 7 25 7 21 

tpHZ 2 15 2 13 
2G Y ns 

tpLZ 3 20 3 15 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS240. SN54AS241. SN74AS240. SN74AS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54AS240, SN54AS241 ..................... - 55 °e to 125 °e 

SN74AS240,SN74AS241 ......................... OOet0700e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54AS240 SN74AS240 

SN54AS241 SN74AS241 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

-12 -12 
IOH High-level output current mA 

-15t 

48 48 
IOL low-level output current 

64t 
mA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS240 SN74AS240 

PARAMETER TEST CONDITIONS SN54AS241 SN74AS241 UNIT 

MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4.75 V, IOH = -1 mA 2.7 

Vee = 4.5 V, IOH = -3 mA 2.4 3.4 2.4 3.4 
VOH V 

Vee = 4.5 V, IOH = -12 mA 2 2 

Vee = 4.75 V, IOH = -15 mA 2 

Vee = 4.5 V, IOl = 48 mA 0.55 0.55 
VOL V 

Vee = 4.75 V, IOl = 64 mA 0.55 

IOZH Vee = 5.5 V, Vo = 2.7 V 50 50 jlA 

IOZl Vee = 5.5 V, Vo = 0.4 V -50 -50 jlA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 jlA 

IlL Vee = 5.5 V, VI = 0.4 V -0.3 -0.3 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -115 -115 mA 

Outputs high 11 11 

'AS240 Outputs low 47 47 

Outputs disabled 23 23 
lee Vee = 5.5 V mA 

Outputs high 12 12 

'AS241 Outputs low 53 53 

Outputs disabled 33 33 

*AII typical values are at Vee = 5 V, T A = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS240, SN54AS241, SN74AS240, SN74AS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

, AS240 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS240 SN74AS240 

MIN TYP~ MAX MIN TYP~ MAX 

tpLH 
A Y 

3.5 3.5 

tpHL 3.5 3.5 

tpZH G y 6 6 

tpZL 7 7 

tPHZ G y 4 4 

tpLZ 8 8 

, AS241 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS241 SN74AS241 

MIN TYP~ MAX MIN TYPt MAX 

tpLI-i 4 4 
A Y 

tpHL 4 4 
tpZH 1G y 6 6 
tpZL 7 7 

tpHZ 1<3 Y 4 4 
tpLZ 8 8 
tpZH 

2G y 7 7 

tpZL 8 8 

tpHZ 
2G Y 

6 6 

tpLZ 9 9 

tAli typical values are at Vcc = 5 V. T A = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS242, SN54ALS243, SN54AS242, SN54AS243 
SN74ALS242, SN74ALS243, SN74AS242, SN74AS243 

QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• 2-Way Asynchronous Communication Between Data 
Buses 

• P-N-P Inputs Reduce Loading 

• Dependable Texas Instruments Quality and Reliability 

description 

These four-data-line transceivers are designed for asynchronous 

two-way communications between data buses. The SN74' 
devices can be used to drive terminated lines down to 133 ohms. 

The -1 versions of the SN74ALS' parts are identical to the 

standard versions except that the recommended maximum IOL is 
increased to 48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation over the full 
military temperature range of - 55 DC to 125 DC. The SN74' 
family is characterized for operation from 0 DC to 70 DC. 

logic symbol 

GBA 

GAB 

A1 

A2 

A3 

A4 

'ALS242, 'AS242 

logic diagrams (positive logic) 

'ALS242, 'AS242 

Pin numbers shown are for J and N packages. 

GBA 

GAB 

Al 

'ALS243, 'AS243 

'ALS243, 'AS243 

B1 

B2 

B3 

B4 

02661, DECEMBER 1982 

SN54' ... J PACKAGE 

SN74' ... N PACKAGE 

(TOP VIEWI 

GAB VCC 
NC GBA 
A1 NC 

A2 B1 
A3 B2 
A4 B3 

GND B4 

SN54' . . . FH PACKAGE 

SN74' ..• FN PACKAGE 

(TOP VIEW) 

A1 4 

NC 5 

A2 6 
NC 7 

A3 8 

CD U <l: 
U<l:UUCD 
Zit!) z > t!) 

3 2 1 2019 

9 10 111213 

NC 

NC 

B1 
NC 

B2 

NC-No Internal connection 

FUNCTION TABLE 

INPUTS 'ALS242 'ALS243 

GAB GBA 'AS242 'AS243 

L L A to B A to B 

H H Bto A Bto A 

H L Isolation Isolation 

Latch A and B Latch A and B 
L H 

(A=B) (A=B) 
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TYPES SN54ALS242, SN54ALS243, SN74ALS242, SN74ALS243 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs ........................................................... 7 V 

I/Oports .......................................................... 5.5V 
Operating free-air temperature range: SN54ALS242, SN54ALS243 .................. - 55 °e to 125 °e 

SN74ALS242,SN74ALS243 ...................... Qoeto700e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS242 SN74ALS242 

SN54ALS243 SN74ALS243 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V IH High-level input voltage 2 2 V 

VJL Low-level input voltage 0.8 0.8 V 

-12 
IOH High-level output current 

-15 
mA 

12 

IOL Low-level output current 24 mA 

48 t 

TA Operating free-air temperature - 55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

The 48-mA limit applies for the SN74ALS242-1 and SN74ALS243-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS242 SN74ALS242 

PARAMETER TEST CONDITIONS SN54ALS243 SN74ALS243 

MIN TYPi MAX MIN TYPi MAX 

VIK Vee = 4.5 V, II = -18 mA - 1.5 - 1.5 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, 10H = -12 mA 2 

Vee = 4.5 V, IOH = -15 mA 2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, IOL = 24 mA 

(lOL = 48 mA for -1 versions) 
0.35 0.5 

II 
Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

IIH 
Control inputs 

VI = 2.7 V 
20 20 

A or B ports,," 
Vee = 5.5 V, 

20 20 

IlL 
Control inputs -0.1 -0.1 

Vee = 5.5 V, VI = 0.4 V 
A or B ports,," -0.1 -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 - 1 1 2 -30 - 1 12 

Outputs high 10 20 10 20 

'ALS242 Outputs low 14 26 14 26 

Ice 
Outputs disabled 15 27 15 27 

Vee = 5.5 V 
Outputs high 15 25 15 25 

'ALS243 Outputs low 20 30 20 30 

Outputs disabled 21 32 21 32 

tAli typical values are at Vee = 5 V, T A = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

"'For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
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TYPES SN54ALS242, SN54ALS243, SN74ALS242, SN74ALS243 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

, ALS242 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO R1 = 500 Q, 
PARAMETER 

(INPUT! (OUTPUT! R2 = 500 Q, 

TA = MIN to MAX 

SN54ALS242 SN74ALS242 

MIN MAX MIN MAX 

tpLH 3 15 3 11 
A or B B or A 

tpHL 2 14 2 10 

tpZH 
GAB 

4 22 4 18 
B 

tpZL 7 25 7 21 

tpHZ 
GAB 

2 16 2 14 
B 

tpLZ 4 28 4 22 

tpZH 4 22 4 18 
GBA A 

tpZL 7 25 7 21 

tpHZ 2 16 2 14 
GBA A 

tpLZ 4 28 4 22 

, ALS243 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 

FROM TO R1 = 500 Q, 
PARAMETER 

(INPUT) (OUTPUT) R2 = 500 Q, 

TA = MIN to MAX 

SN54ALS243 SN74ALS243 

MIN MAX MIN MAX 

tPLH 4 15 4 11 
A or B Bor A 

tPHL 4 15 4 11 

tpZH 
GAB 

7 25 7 20 
B 

tpZL 7 25 7 20 

tPHZ 
GAB 

2 16 2 14 
B 

tPLZ 4 30 4 25 

tpZH 7 25 7 20 
GBA A 

tpZL 7 25 7 20 

tpHZ 2 16 2 14 
GBA A 

tpLZ 4 30 4 25 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54AS242, SN54AS243, SN74AS242, SN74AS243 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs ........................................................... 7 V 

lID ports .......................................................... 5.5 V 
Operating free-air temperature range: SN54AS242, SN54AS243 . . . . . . . . . . . . . . . . . . .. - 55°C to 125 °e 

SN74AS242,SN74AS243 ........................ 0 0 Cto70oC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54AS242 SN74AS242 

SN54AS243 SN74AS243 

MIN NOM MAX NOM 
UNIT 

MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-12 -12 

mA 
-15t 

IOL Low-level output current 
48 48 

mA 
64t 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS242 SN74AS242 

PARAMETER TEST CONDITIONS 
SN54AS243 SN74AS243 

MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V, IOH = -3 mA 2.4 3.4 2.4 3.4 

Vee - 4.5 V, IOH - -12 mA 2 2 
VOH 

Vee - 4.75 V, IOH - -15 mA 2 

Vee = 4.5 V, IOL = 48 mA 0.55 0.55 

VOL Vee = 4.75 V, IOL - 64 mA 0.55 

II 
Control inputs Vee = 5.5 V, VI - 7 V 0.1 0,1 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0,1 

IIH 
Control inputs 

Vee = 5.5 V, VI = 2'.7 V 
20 20 

A or B ports. 

IlL 
Control Inputs 

Vee" 5.5 V, VI'" 0.4 V 
-0.1 -0.1 

A or B ports. -0.1 -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -115 -115 

Outputs high 18 18 

'AS242 Outputs low 36 36 

ICC Vee = 5.5 V 
Outputs disabled 24 24 

Outputs high 22 22 

'AS243 Outputs low 43 43 

Outputs disabled 33 33 

tAli typical values are at Vee = 5 V, T A = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

AFor 1/0 ports, the parameters IIH and IlL include the off·state output current. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54AS242, SN54AS243, SN74AS242, SN74AS243 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• AS242 switching characteristics (see note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 Q, 

R2 = 500 Q, 

TA = MIN to MAX 

SN54AS242 SN74AS242 

MIN TYPt MAX MIN TYPt MAX 

tpLH 
A or B B or A 

4 4 

tpHL 4 4 

tpZH 
GAB B 

6 6 

tpZL 7 7 

tpHZ 
GAB 

4 4 
B 

tpLZ 8 8 

tpZL 7 7 
GBA A 

tpZL 8 8 

tpHZ 6 6 
GBA A 

tpLZ 9 9 

• AS243 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS243 SN74AS243 

MIN TYPt MAX MIN TYPf MAX 

tpLH 3.5 3.5 
A or B B or A 

tpHL 3.5 3.5 

tpZH 
GAB 

7 7 
B 

tpZL 8 8 

tpHZ 
GAB 

6 6 
B 

tpLZ 9 9 

tpZH 7 7 
GBA A 

tpZL 8 8 

tpHZ 6 6 
GBA A 

tpLZ 9 9 

tAli typical values are at Vee = 5 V, TA = 25°C. 

NOTE1: For load circuit and voltage waveforms. see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

2-168 This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54ALS244, SN54AS244, SN74ALS244, SN74AS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

02661, DECEMBER 1982 

• 3-State Outputs Drive Bus Lines or Buffer Memory 
Address Registers 

• P-N-P Inputs Reduce DC Loading 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These octal buffers and line drivers are designed specifically to 
improve both the performance and density of three-state 
memory address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with the' ALS240, 
'ALS241, 'AS240, and 'AS241, these devices provide the 
choice of selected combinations of inverting outputs, symmetrical 

G (active-low input control) inputs, and complementary G and G 
inputs. 

The -1 version of the SN74ALS244 is identical to the standard 
version except that the recommended maximum IOL is increased 
to 48 milliamperes. There is no -1 version of the SN54ALS244. 

The SN54ALS244 and SN54AS244 are characterized for 
operation over the full military temperature range of - 55 DC to 
125 DC. The SN74ALS244 and SN74AS244 are characterized 
for operation from ° DC to 70 DC. 

logic diagram (positive logic) 

1(; 

lAl 
(2) ,>-_-+_1_'8...;..) lVl 

lA2 
(4) (16) lV2 

(6) 
lA3 >-_-+-.....;1_'4...;..) lV3 

lA4 
(8) (12) lV4 

2(3 

2Al 
Ill) >-_-+-..:.;19;.:...) 2Vl 

2A2 
(13) >-_-+........;.;17..;..) 2V2 

2A3 
(15) >-_-+........;.;15;.;..) 2V3 

2A4 
(17) ">-__ ~13..;..) 2V4 

SN54ALS244, SN54AS244 ... J PACKAGE 

SN74ALS244, SN74AS244 ... N PACKAGE 

(TOP VIEW) 

1(3 Vee 
1A1 2(3 

2Y4 1Y1 

1A2 2A4 

2Y3 1Y2 

1A3 2A3 

2Y2 1Y3 

1A4 2A2 

2Y1 1Y4 

GND 2A1 

SN54ALS244, SN54AS244 ... FH PACKAGE 

SN74ALS244, SN74AS244 ... FN PACKAGE 

(TOP VIEW) 

3 2 1 2019 

1A2 1Y1 

2Y3 2A4 

1A3 1Y2 

2Y2 2A3 
1A4 1Y3 

9 10 111213 

;: 0 .... '<tN 
Z ~>-~ 

N (!) N .... N 

logic symbol 

1(; 

lAl 

lA2 1Y2 
lA3 lVJ 

lA4 lV4 

2G 

2Al 2V1 

2A2 
(71 

2V2 

2A3 
(151 (51 

2VJ 

2A4 
(171 (31 

2V4 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS244, SN74ALS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS244 ............................ " - 55 °C to 125 °C 

SN74ALS244 .................................. 0 °C to 70 °C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °C to 1 50 °C 

- recommended operating conditions 

SN54ALS244 SN74ALS244 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low·level input voltage 0.8 0.8 V 

IOH High-level output current 
-12 

-15 
mA 

12 

IOL Low·level output current 24 mA 

48 t 

TA Operating free-air temperature - 55 125 0 70 De 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

The 48-mA limit applies for the SN74ALS244-' only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS244 

MIN TYPt MAX 

SN74ALS244 

MIN TYPt MAX 
UNIT 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V. IOH = -12 mA 2 V 

Vee = 4.5V IOH = -15 mA 2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

Val Vee = 4.5 V IOl = 24 mA 

(IOl = 48 mA for -1 version) 
0.35 0.5 

V 

IOZH Vee = 5.5 V. Vo = 2.7 V 20 20 IJA 

IOZl Vee = 5.5 V. Vo = 0.4 V -20 -20 IJA 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 IJA 

III Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 9 15 9 15 

lee Vee = 5.5 V I Outputs low 15 26 15 26 mA 

I Outputs disabled 17 30 17 30 

tAli typical values are at Vee = 5 V, T A = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54ALS244, SN74ALS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vee = 4.5 V to 5.5 V, 

el = 50 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AlS244 SN74AlS244 

MIN MAX MIN MAX 

tpLH 3 14 3 11 
A Y ns 

tpHL 3 13 3 10 

tpZH G 7 25 7 21 
Y ns 

tpZL 7 25 7 21 

tpHZ G 2 12 2 10 
Y ns 

tpLZ 3 18 3 15 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS244,SN74AS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54AS244 ............................... - 55 DC to 125 DC 

SN74AS244 ................................... 0 DC to 70 DC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 1 50 DC 

-
recommended operating conditions 

SN54AS244 SN74AS244 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

-12 -12 
IOH High-level output current rnA 

-15t 

48 48 
IOl low-level output current rnA 

64t 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limit applies only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS244 SN74AS244 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

Vee = 4.75 V. IOH = -1 rnA 2.7 

Vee = 4.5 V. IOH = -3 rnA 2.4 3.4 2.4 3.4 
VOH V 

Vee = 4.5 V. IOH = -12 rnA 2 2 

Vee = 4.75 V. IOH = -15 rnA 2 

Vee = 4.5 V, IOl = 48 rnA 0.55 0.55 
VOL V 

Vee = 4.75 V, IOl = 64 rnA 0.55 

IOZH Vee = 5.5 V, Vo = 2.7 V 50 50 IlA 

IOZl Vee = 5.5 V. Vo = 0.4 V -50 -50 IlA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 IlA 

III Vee = 5.5 V, VI = 0.4 V -0.3 -0.3 rnA 

lo§ Vee = 5.5 V, Vo = 2.25 V -115 -115 rnA 

I Outputs high 11 11 

lee Vee = 5.5 V I Outputs low 52 52 rnA 

I Outputs disabled 34 34 

*AII typical values are at Vee = 5 V. TA = 25 ae. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS244,SN74AS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vee = 4.5 V to 5.5 V, 

el = 50 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS244 SN74AS244 

MIN TYP. MAX MIN TYP. MAX 

tPLH 4 4 
A Y ns 

tPHL 4 4 

tpZH G y 7 7 
ns 

tpZL 8 8 

tpHZ G y 6 6 
ns 

tplZ 9 9 

tAli typical values are at Vee = 5 V, T A = 25°C. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS245, SN54AS245, SN74ALS245, SN74AS245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• 3-State Outputs Drive Bus Lines Directly 

• P-N-P Inputs Reduce Dc Loading 

• I AS Version in Development. Data Will Be Provided As 
It Becomes Available. Contact the Factory for Latest 
Information 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These octal bus transceivers are designed for synchronous two­
way communication between data buses. The control function 
implementation minimizes external timing requirements. 

The devices allow data transmission from the A bus to the B bus 
or from the B bus to the A bus depending upon the logic level at 
the direction control (DIR) input. The enable input (3) can be used 
to disable the device so that the buses are effectively isolated. 

The -1 version of the SN74ALS245 is identical to the standard 
version except that the recommended maximum IOL is increased 
to 48 milliamperes. There is no -1 version of the SN54ALS245. 

The SN54ALS245 is characterized for operation over the full 
military temperature range of - 55°C to 125°C. The 
SN74ALS245 is characterized for operation from 0 °C to 70°C. 

logic symbol 

Pin numbers shown are for J and N packages. 

02661. DECEMBER 19B2 

SN54ALS245,SN54AS245 
SN74ALS245,SN74AS245 

(TOP VIEW) 

J PACKAGE 
N PACKAGE 

DIR VCC 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 

GND 

SN54ALS245,SN54AS245. 
SN74ALS245. SN74AS245 . 

(TOP VIEW) 

N .- ~ ~ 

G 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 

<t: <t: 0 >1C!l 

A3 
A4 
A5 
A6 
A7 

logic diagram (positive logic) 

DIR 

A 1 --...... -1 ,?"-t--::I:::=---, 

FH PACKAGE 
FN PACKAGE 

B1 
B2 
B3 
B4 
B5 

(191 ei 

L..----:t-t-<.. 1--"---B1 

L----:t-t-<.. 1--_"';"""'- B2 

'----:::I:~_<. 1--"-""--'-B3 

A4 --...... -1 ~+t=----, 

A5 --..... -1 ;lo-f--i::-=----, 

'----:::I:~_<. 1--_""--- B5 

A6--...... -I ~+-i::-=----, 

A7--..... -I ;l++----, 

AB--+--I .;>---t=-.., 
L..-___ < ~~~~BB 
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TYPES SN54ALS245, SN74ALS245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs ........................................................... 7 V 

liD ports .......................................................... 5.5 V 
Operating free-air temperature range: SN54ALS245 ............................. - 55°C to 125°C 

SN74ALS245 ................................. 0 0 Ct070oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS245 SN74ALS245 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-12 

mA 
-15 

12 

IOL Low-level output current 24 mA 

4St 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS245-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS245 SN74ALS245 
PARAMETER TEST CONDITIONS 

MIN TYP:I: MAX MIN TYP:I: MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 - 1.5 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, IOH = -12 mA 2 

Vec = 4.5 V, IOH - -15 mA 2 

Vec = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

VOL VCC = 4.5 V, IOL = 24 mA 
0.35 0.5 

(lOL = 48 mA for -1 versions) 

Control inputs Vec = 5.5 V, VI = 7 V 0.1 0.1 
II 

A or B ports VCC = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH A or B ports .... 

Vee = 5.5 V, VI = 2.7 V 
20 20 

Control inputs -0.1 -0.1 
IlL Vec = 5.5 V, VI = 0.4 V 

A or B ports .... -0.1 -0.1 

IO§ VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 30 48 30 45 

Ice Vcc = 5.5 V I Outputs low 36 60 36 55 

I Outputs disabled 38 63 38 58 

tAli typical values are at Vee = 5 v, T A = 25 De. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

.... For 1/0 ports, the parameters IIH and IlL include the off-state output current. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

UNIT 

V 

V 

V 

mA 

,..A 

mA 

mA 

mA 

2·175 

-



TYPES SN54ALS245. SN74ALS245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

Rl = 500 Q. 

PARAMETER 
FROM TO R2 = 500 Q. 

UNIT 
(INPUT! (OUTPUTI TA = MIN to MAX 

SN54ALS245 SN74ALS245 

MIN MAX MIN MAX - tPLH 3 15 3 10 
A or B Bor A ns 

tpHL 3 13 3 10 

tpZH G 
7 25 8 20 

A or B ns 
tpZL 10 30 10 26 

tpHZ G 3 18 3 16 
A or B ns 

tpLZ 4 20 4 18 

NOTE1: For load circuit and voltage waveforms. see page 1·12. 
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TYPES SN54ALS251, SN54AS251, SN74ALS251, SN74AS251 
DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

02661, APRIL 1982 

Three-State Versions of ' ALS 151 and' AS 151 SN54ALS251. SN54AS251 • . J PACKAGE 

SN74ALS251.SN74AS251 • • N PACKAGE 
Three-State Outputs Interface Directly with System (TOP VIEWI 
Bus 

Performs Parallel-to-Serial Conversion 03 Vee 
02 04 

Complementary Outputs Provide True and Inverted 01 05 
Data 00 06 

Fully Compatible with Most TTL Circuits y 07 
W A 

Package Options Include Both Plastic and Ceramic G 8 
Chip Carriers in Addition to Plastic and Ceramic DIPs GNO e 

Dependable Texas Instruments Quality and Reliability 

I - I 

description 
SN54ALS251. SN54AS251 ... FH PACKAGE 

These data selectors/multiplexers contain full binary decoding to 
select one-of-eight data sources and feature strobe-controlled 
complementary three-state outputs. 

The three-state outputs can interface with and drive data lines of 
bus-organized systems. With all but one of the common outputs 
disabled (at a high-impedance state), the low-impedance of the 
single enabled output will drive the bus line to a high or low logic 
level. 80th outputs are controlled by the strobe (G). The outputs 
are disabled when G is high. 

The SN 54ALS2 51 and SN 54AS2 51 are characterized for 
operation over the full military temperature range of - 55 °e to 
125°e. The SN74ALS251 and SN74AS251 are characterized 
for operation from ooe to 70 °e. 

FUNCTION TABLE 

INPUTS OUTPUTS 

SELECT STROBE 

G 
V w 

C B A 

X X X H Z Z 

L L L L DO Do 
-

L L H L 01 01 
-

L H L L 02 02 

L H H L 03 53 
-

H L L L 04 04 
-

H L H L 05 05 
-

H H L L 06 06 

H H H L 07 D7 

DO, 01 ... 07 = the level of the respective 0 input 

SN74ALS251. SN74AS251 ... FN PACKAGE 

(TOPVIEWI 

U 
NMUU<t 
ClClZ>Cl 

3 2 1 2019 

9 10 111213 

It!) Cl U U aJ 
ZZ 
t!) 

05 
06 
Ne 
07 
A 

NC - No internal connection. 

logic symbol 

MUX 

G EN 

A 

: )G* B 

C 

DO 0 

01 \l 
(5) y 

02 
(6) 

W \l 
03 

04 

05 

06 

07 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated. 
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TYPES SN54ALS251, SN54AS251, SN74ALS251, SN74AS251 
DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

logic diagram (positive logic) 

DATA 
INPUTS 

DO 

01 

02 

03 

04 

05 

06 

07 

DATA { SELECT 
(BINARY) 

(7) 

(4) 

(3) 

(2) 

(1) 

(15) 

(14) 

(13) 

(12) 

A 
(11) 

B 
(10) 

C 
(9) 

~ 

... 

Pin numbers shown are for J and N packages. 

D-
Di 

~ 

F=L.-J 

F=L.-J 

~ 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

(5) 
Y 

(6) w 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS251, SN54AS2 51 .................... - 55 °e to 125 °e 

SN74ALS251,SN74AS251 ........................ OOet070oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 
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TYPES SN54ALS251, SN74ALS251 
DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS251 SN74ALS251 

NOM 
UNIT 

MIN NOM MAX MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-1 
IOH High-level output current 

-2.6 
mA 

12 
IOL Low-level output current mA 

24 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS251 SN74ALS251 

UNIT 
MIN TYP:I: MAX MIN TYP:I: MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH 

Vee - 4.5 V 
V 

IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL Vee = 4.5 V 

V 
IOL = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 I-/A 

IOZL Vee = 5.5 V, Vo = 0.4 V -20 -20 I-/A 

A, B,e 0.2 0.2 
II All others 

Vee = 5.5 V, VI = 7 V mA 
0.1 0.1 

A, B,C 40 40 
IIH 

All others 
Vee = 5.5 V, VI = 2.7 V 

20 20 
I-/A 

A, B,C -0.2 -0.2 
IlL All others 

Vee = 5.5 V, VI = 0.4 V -0.1 
mA 

-0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

lee Vce - 5.5 V, Inputs at 4.5 V 7.5 7.5 mA 

~AII typical values are at Vee = 5 V, T A = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 

ADVANCE INFORMATION 

This page contains information on a new TEXAS INSTRUMENTS 2-179 
product. Specifications are subject to INCORPORATED 

change without notice. POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



TYPES SN54ALS251, SN74ALS251 
DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 4.6 V to 6.6 V, 

CL = 60 pF, 

PARAMETER 
FROM TO R1 = 600 Q, 

(INPUT) (OUTPUT) R2 = 600 Q, 

TA = MIN to MAX 

SN64ALS261 SN74ALS261 

MIN TYP; MAX MIN TYP; MAX • tpLH 7.5 7.5 
A, B,orC Y 

10.5 10.5 tpHL 

tpLH 10.5 10.5 
A, B,orC W 

tpHL 9.5 9.5 

tpLH 4 4 
Any D Y 

6 6 tpHL 

tpLH 6 6 
Any D W 

tPHL 6 6 

tpZH G 
4 4 

Y 
tpZL 5 5 

tpZH G 
4 4 

W 
tpZL 5 5 

tPHZ G 
3.5 3.5 

Y 
tpLZ 5 5 

tpHZ G 
3.5 3.5 

W 
tpLZ 5 5 

tAli typical values are at Vee = 5 V. TA = 25°C. 
NOTE1: For load circuit and voltage waveforms. see page 1·12. 

ADVANCE INFORMATION 

2·180 This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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TYPES SN54AS251, SN74AS251 
DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS251 SN74AS251 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 O.B V 

IOH High-level output current 
-12 -12 

-15t 
mA 

IOl low-level output current 
32 32 

48t 
mA 

TA Operating free-air temperature -55 125 0 70 De 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS251 SN74AS251 

MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 -1.2 

Vee = 4.5 V. IOH = -12 mA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.75 V. -15 mA IOH = 2.4 3.3 

VOL 
Vee = 4.5 V. IOl = 32 mA 0.25 0.5 0.25 0.5 

Vee = 4.75 V. IOl = 48 mA 0.35 0.5 

IOZH Vee = 5.5 V. Vo = 2.7 V 50 50 

IOZl Vee = 5.5 V. Vo = 0.4 V -50 -50 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 

III Vee = 5.5 V. VI - 0.4 V -0.3 -0.3 

lo§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

lee Vee = 5.5 V 28 28 

tAli typical values are at Vee = 5 V. T A = 25 De. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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mA 

mA 

mA 

2·181 

I - I 



TYPES SN54AS251, SN74AS251 
DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 6 V. VCC = 4.6 V to 6.5 V. 

CL = 16 pF. CL = 60 pF. 

R1 = 600 Q. R1 = 600 Q. 

PARAMETER 
FROM TO R2 = 600 Q. R2 = 600 Q. 

(INPUT) (OUTPUTI TA = 26°C TA = MIN to MAX 
UNIT 

'AS261 SN64AS261 SN74AS261 

TVPi MIN TVPi MAX MIN TVPi MAX • tpLH 
A. B. or C y 5 5 

ns 
tpHL 5 5 

tpLH 
A, B, or C W 

4.5 4.5 
ns 

tpHL 4.5 4.5 

tpLH 
Any D 

3 3 
Y ns 

tPHL 4 4 

tPLH 
Any D 

3 3 
W ns 

tpHL 2.5 2.5 

tpZH G 5 5 
Y ns 

tpZL 6 6 

tpZH G 5 5 
W ns 

tpZL 6 6 

tpHZ G 3 3 
Y ns 

tpLZ 4 4 

tpHZ G 
3 3 

W ns 
tpLZ 4 4 

tAil typical values are at VCC = 5 V. TA = 25 DC. 

NOTE1: For load circuit and voltage waveforms. see page 1·12. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

2·182 This page contains information on a TEXAS INSTRUMENTS 
product under development. Texas INCORPORATED 

Instruments reserves the right to change or POST OFFICE BOX 225012 • DALLAS TEXAS 75265 
discontinue this product without notice. . 



TYPES SN54ALS253, SN54AS253, SN74ALS253, SN74AS253 
DUAL 4·L1NE TO l·L1rU DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 
02661, APRIL 1982 

• Three-State Versions of 'ALS 153 and 'AS 153 

• Permits Multiplexing from N Lines to 1 Line 

• Performs Parallel-to-Serial Conversion 

• Fully Compatible with Most TTL Circuits 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

Each of these data selectors/multiplexers contains inverters and 
drivers to supply full binary decoding data selection to the AND­
OR gates. Separate output control inputs are provided for each of 
the two four-line sections. 

The three-state outputs can interface with and drive data lines of 
bus-organized systems. With all but one of the common outputs 
disabled (at a high-impedance state) the low-impedance of the 
single enabled output will drive the bus line to a high or low logic 
level. Each output has its own strobe (G). The output is disabled 
when its strobe is high. 

The SN54ALS253 and SN54AS253 are characterized for 
operation over the full military temperature range of - 55 °C to 
125°C. The SN74ALS253 and SN74AS253 are characterized 
for operation from 0 °C to 70 o C. 

FUNCTION TABLE 

SELECT OUTPUT 
OUTPUT 

INPUTS 
OATA INPUTS 

CONTROL 

B A CO C1 C2 C3 G Y 

X X X X X X H z 
L L L X X X L L 

L L H X X X L H 

L H X L X X L L 

L H X H X X L H 

H L X X L X L L 

H L X X H X L H 

H H X X X L L L 
H H X X X H L H 

Address inputs A and 8 are common to both sections. 

SN54ALS253, SN54AS253 . , , J PACKAGE 

SN74ALS253. SN74AS253 ... N PACKAGE 

(TOP VIEW) 

113 VCC 
B 2G 

1C3 A 
1C2 2C3 
1C1 2C2 
1CO 2C1 

1Y 2CO 
GND 2Y 

SN54ALS253. SN54AS253 ... FH PACKAGE 

SN74ALS253. SN74AS253 ... FN PACKAGE 

1C2 
NC 

1C1 

(TOP VIEW) 

U 
1<.9 U ul<.9 

III Z>N 

>-ou>-o 
ZZNU 
<.9 N 

NC- No internal connection 

logic symbol 

B 

10' 
1CO 

1C1 

1C2 

A 
2C3 
NC 
2C2 
2C1 

1Y 

2Y 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated 
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jYPES SN54ALS253, SN54AS253, SN74AiS253, SN74AS253 
DUAL 4·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

logic diagram (positive logic) 

1CO _1~6~) ____________________________ ~~~ 

1C1JI~5) ____________ ~=t~~ 

DATA 1 

1 C2 _1:...;4~) --------------------+-+~~---t 

1C3~13~)----------------l=~~~~ 

B 

SELECT 

A 

2CO 
(10) 

(11) 
2C1 

DATA 2 

2C2 
(12) 

2C3 
(13) 

(15) 

Pin numbers shown are for J and N packages. 

OUTPUT 

1Y 

OUTPUT 

2Y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS253, SN54AS253 .................... - 55 °e to 125 °e 

SN74ALS253,SN74AS253 .. , ..................... OOet070oe 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

TEXAS INSTRUMENTS 
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TYPES SN54ALS253, SN74ALS253 
DUAL 4·LlNE TO 1·LIr~E DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS253 SN74ALS253 

MIN NOM MAX 
UNIT 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current 
-1 

mA 
-2.6 

IOL Low-level output current 
12 

mA 
24 

TA Operating free-air temperature - 55 125 0 70 DC 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS 
SN54ALS253 SN74ALS253 

PARAMETER 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 

Vee = 4.5 V. 10H = -1 mA 2.4 3.3 
VOH Vee = 4.5 V 10H = -2.6 mA 2.4 3.2 

Vee = 4.5 V. IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL Vee = 4.5V IOL = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V. Vo = 2.7 V 20 20 

IOZL Vee = 5.5 V. Vo = 0.4 V -20 -20 

A. B 
Vee = 5.5 V. 

0.2 0.2 
II VI = 7 V 

All others 0.1 0.1 

A. B 40 40 
IIH 

All others 
Vee = 5.5 V. VI = 2.7 V 

20 20 

A. B -0.2 -0.2 
IlL Vee = 5.5 V. VI = 0.4 V 

-0.1 -0.1 All others 

10§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 5 5 

lec Vee = 5.5 V I Outputs low 6.4 6.4 

I Outputs disabled 7.6 7.6 

~AII typical values are at VCC = 5 V. TA = 25 cC. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current. lOS. 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 Q. 

PARAMETER R2 = 500 Q. 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS253 SN74ALS253 

MIN TYPt 

tpLH 7.5 
A or B Any Y 

tpHL 9 

tPLH Data (Any e) Any Y 
4 

tpHL 6 

tpZH G Any Y 
4 

tpZL 5 

tpHZ G Any Y 
4 

tpLZ 5 

~AII typical values are at VCC = 5 V. TA = 25 cC. 

NOTE1: For load circuit and voltage waveforms. see page 1-12. 

ADVANCE INFORMATION 

This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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MAX MIN TYPt MAX 

7.5 

9 

4 

6 

4 

5 

4 

5 

UNIT 

V 

V 

V 

iJA 

iJA 

mA 

iJA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 
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DUAL 4·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

recommended operating conditions 

MIN 

Vee Supply voltage 4.5 

VIH High-level input voltage 2 

VIL Low-level input voltage 

10H High-level output current 

10L Low-level output current 

TA Operating free-air temperature - 55 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

SN54AS253 

NOM MAX 

5 5.5 

0.8 

-12 

32 

125 

SN74AS253 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-12 
mA 

-15t 

32 

48t 
mA 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS253 

MIN TYP:t MAX 

SN74AS253 

MIN TYP:t MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V, 10H = -12 mA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.75 V, IOH = -15 mA 2.4 3.2 

Vee = 4.5 V, 10L = 32 mA 0.25 0.5 0.25 0.5 
VOL 

Vee = 4.75 V, 10L = 48 mA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 50 50 

10ZL Vee = 5.5 V, Vo = 0.4 V -50 -50 

A,B 0.2 0.2 
II 

All others 
Vee = 5.5 V, VI = 7 V 

0.1 0.1 

A, B 40 40 
IIH All others 

Vee = 5.5 V, VI = 2.7V 
20 20 

A,B -0.6 -0.6 
IlL All others Vee = 5.5 V, VI = 0.4 V 

-0.3 -0.3 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 17 17 

lee Vee = 5.5 V I Outputs low 25 25 

I Outputs disabled 28 28 

tAli typical values are at Vee = 5 V, TA = 25 ce. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 1) 

VCC = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS253 SN74AS253 

MIN TYP:t 

tpLH 
A or B Y 

6 

tpHL 4.5 

tpLH 3.5 
Data (Any e) y 

tpHL 3 

tpZH G 
5 

Any Y 
tpZL 6 

tpHZ G 
3 

Any Y 
tpLZ 4 

tAli typical values are at Vee = 5 V, TA = 25 ce. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 

PRODUCT PREVIEW 

2.186 This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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MAX MIN TYP:t MAX 

6 

4.5 

3.5 

3 

5 

6 

3 

4 

UNIT 

V 

V 

V 

jAA 

jAA 

mA 

jAA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

48 



TYPES SN54ALS257, SN54ALS258, SN74ALS257, SN74ALS258 
QUADRUPLE 2·LlNE TO l·LlNE DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 

o Three·State Outputs Interface Directly with System 
Bus 

o Provides Bus Interface from Multiple Sources in High· 
Performance Systems 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

02661. APRIL 1982 

SN54ALS257, SN54ALS258 ... J PACKAGE 

SN74ALS257, SN74ALS258 ... N PACKAGE 

(TOP VIEW) 

AlB VCC 
1A G 
1B 4A 
1Y 4B 
2A 4Y 

2B 3A 
description 2Y 3B 

These devices are designed to mUltiplex signals from four-bit 
data sources to four-output data lines in bus-organized systems. 
The 3-state outputs will not load the data lines when the output 
control pin (G) is at a high-logic level. 

The SN54ALS257 and SN54ALS258 are characterized for 
operation over the full military temperature range of - 55 °C to 
125 °C. The SN74ALS257 and SN74ALS258 are characterized 
for operation from 0 °C to 70 0 C. 

logic symbols 

'ALS257 'ALS258 

AlB AlB 

lA (4) 
lY 

lA 
1Y 

lB lB 

2A (7) 
2Y 

2A 

2B 
6) 

2B 
2Y 

3A 
(11) 

(9) 3A 
(10) 3Y 

36 3B 
3Y 

4A 
(14) 

(12) 4A 
(13) 4Y 

4B 4B 
4Y 

Pin numbers shown are for J and N packages. 

GND 3Y 

SN54ALS257, SN54ALS258 ... FH PACKAGE 

SN74ALS257, SN74ALS258 ... FN PACKAGE 

OUTPUT 

CONTROL 

G 
H 

L 

L 

L 

L 

(TOP VIEW) 

« ~ u ~ 
.....1« z >1c.:J 

FUNCTION TABLE 

INPUTS 

SELECT DATA 

4A 
48 
NC 
4Y 
3A 

OUTPUT Y 

AlB 
'ALS257 'ALS258 

A 8 

X X X Z Z 

L L X L H 

L H X H L 

H X L L H 

H X H H L 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS25i, SN54ALS258, SN74ALS257, SN74ALS258 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

logic diagrams (positive logic) 

'ALS257 

~ a-

lA lA (4) 
lY 

lB lB 

2A (7) 2A 
2Y 

2B 2B 

3A (9) 3A 
3Y 

3B 3B 

4A 4A (12) 
4Y 

4B 4B 

AlB AlB 

Pin numbers shown are for J and N packages. 

'ALS258 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

(4) 
lY 

(7) 
2Y 

(9) 
3Y 

(12) 
4Y 

Supply voltage, Vee ............................................................. : 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS257, SN54ALS258 ................... - 55 °e to 125 °e 

SN74ALS257,SN74ALS258 ....................... OOeto70oe 
Storage temperature range ............................................... , - 65 °e to 1 50 °e 
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TYPES SN54ALS257, SN54ALS258, SN74ALS257, SN74ALS258 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS257 SN74ALS257 

SN54ALS258 SN74ALS258 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL low-level input voltage 0.8 0.8 V 

-1 
IOH High-level output current mA 

-2.6 

12 
IOl low-level output current mA 

24 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS257 SN74ALS257 

PARAMETER TEST CONDITIONS SN54ALS258 SN74ALS258 UNIT 

MIN TYP1: MAX MIN TYP:I: MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH 

Vee = 4.5V 
V 

IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOl = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee=4.5V IOl = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 IlA 

IOZl Vee = 5.5 V, Vo = 0.4 V -20 -20 IlA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 IlA 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 2.6 2.6 

'AlS257 Vee = 5.5 V Outputs low 8 8 

Outputs disabled 9.5 9.5 
lee 

Outputs high 2.4 
mA 

2.4 

'AlS258 Vee = 5.5 V Outputs low 7 7 

Outputs disabled 8 8 

*AII typical values are at Vee ~ 5 V, T A ~ 25 oe. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54ALS257, SN54ALS2So, SN74ALS25i, SNi4AiS25B 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

'ALS257 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

TO 
R1 = 500 Q, 

FROM 
R2 = 500 Q, PARAMETER 

(INPUT) (OUTPUT) 
TA = MIN to MAX 

SN54ALS257 SN74ALS257 

MIN TYP~ MAX MIN TYP~ MAX 

tpLH 3.5 3.5 
A or B AnyY 

tpHL 5 5 

tPLH AlB Any Y 
6.5 6.b 

tpHL 7 7 

tpZH 10 10 
G Any Y 

5 tpZL 5 

tpHZ 5 5 
G Any Y 

tpLZ 4 4 

'ALS258 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

TO 
R1 = 500 Q, 

FROM 
R2 = 500 Q, PARAMETER 

(INPUT) (OUTPUT) 
TA = MIN to MAX 

SN54ALS258 SN74ALS258 

MIN TYP~ MAX MIN TYP~ MAX 

tPLH_ 3.5 3.5 
A or B Any Y 

2.5 tPHL 2.5 

tpLH AlB 
5.5 5.5 

Any Y 
8 tpHL 8 

tpZH 10 10 
G AnyY 

tpZL 5 5 

tPHZ 5 5 
G AnyY 

4 tpLZ 4 

tAli typical values are at Vee = 5 V, T A = 25°e. 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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• a-Bit Parallel-Out Storage Register Performs Serial-to-
Parallel Conversion with Storage 

• Asynchronous Parallel Clear 

• Active High Decoder 

• Enable/Disable Input Simplifies Expansion 

o Expandable for N-Bit Applications 

• Four Distinct Functional Modes 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPS 

• Dependable Texas Instruments Quality and Reliability 

description 

These 8-bit addressable latches are designed for general purpose 
storage applications in digital systems. Specific uses include 
working registers, serial-holding registers, and active-high 
decoders or demultiplexers. They are multifunctional devices 
capable of storing single-line data in eight addressable latches, 
and being a 1-of-8 decoder or demultiplexer with active-high 
outputs. 

Four distinct modes of operation are selectable by controlling the 
clear (ClR) and enable (G) inputs as enumerated in the function 
table. In the addressable-latch mode, data at the data-in terminal 
is written into the addressed latch. The addressed latch will 
foliow the data input with all unaddressed latches remaining in 
their previous states. In the memory mode, all latches remain in 
their previous states and are unaffected by the data or address 
inputs. To eliminate the possibility of entering erroneous data in 
the latches, enable G should be held high (inactive) while the 
address lines are changing. In the 1-of-8 decoding or 
demultiplexing mode, the addressed output will follow the level 
of the D input with all other outputs low. In the clear mode, all 
outputs are low and unaffected by the address and data inputs. 

The SN54AlS259 will be characterized for operation over the 
full military temperature range of - 55°C to 125°C. The 
SN74AlS259 will be characterized for operation from ooC to 

70°C. 

FUNCTION TABLE LATCH SELECTION TABLE 

SELECT INPUTS LATCH 

~ 
OUTPUT OF EACH 

ADDRESSED OTHER FUNCTION S2 SI SO ADDRESSED 
CLR G 

LATCH OUTPUT 

H L 0 QiO Addressable Latch 

H H QiQ QiO Memory 

L L 0 L 8-Line Demultiplexer 

L H L L Clear 

o • the level at the data input. 

010 Ii thele.el of 0i (i = 0, 1, . . .. 7,85 appropriate) before 
the indicated steady-state input conditions were 
established. 

PRODUCT PREVIEW 

L L L 0 
L L H 1 
L H L 2 
L H H 3 
H L L 4 
H L H 5 
H H L 6 
H H H 7 

TYPES SN54ALS259. SN74ALS259 
8·BIT ADDRESSABLE LATCHES 

02661, DECEMBER 1982 

SN54ALS259 . . . J PACKAGE 

SN74ALS259 ... N PACKAGE 

(TOP VIEW) 

so VCC 
S1 ClR 
S2 G 
00 D 
01 07 
02 06 
03 05 

GND 04 

SN54ALS259. . FH PACKAGE 

SN74ALS259. . FN PACKAGE 

S2 
00 
NC 
01 
02 

(TOP VIEW) 

o u ~15 
cnC/lZ>U 

MQUq-LO 
dzZdd 

(!) 

NC - No internal connection 

logic symbol 

9,10 

10,1R 

9,20 

10.2R 

9,30 

10.3R 

9,40 

10,4R 

G 
D 
NC 
07 
06 

(7) 

(9) 

00 

01 

02 

03 

04 

9,50 (10) 05 
10:5R 

9,60 11) 06 
lo;6R 

9,70 (12) 07 
10j'R 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated 
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• 

• Contains Eight Flip-Flops with Single-Rail 
Outputs 

• Buffered Clock and Direct Clear Inputs 

• Individual Data Input to Each Flip-Flop 

• Applications Include: 
Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

TYPES SN54ALS273, SN74ALS273 
OCTAL D·TYPE FLlP·FLOPS WITH CLEAR 

02661, APRil 1982 

SN54ALS273 .•. J PACKAGE 

SN74ALS273 ... N PACKAGE 

(TOP VIEW) 

CLR VCC 
10 80 
10 80 
20 70 
20 70 
30 60 
30 60 
40 50 
40 50 

GNO ClK 

description 

2·192 

These monolithic, positive-edge-triggered flip-flops 
utilize TTL circuitry to implement Ootype flip-flop 
logic with a direct clear input. 

Information at the 0 inputs meeting the setup time 
requirements is transferred to the 0 outputs on the 
positive-going edge of the clock pulse. Clock trigger­
ing occurs at a particular voltage level and is not 
directly related to the transition time of the positive­
going pulse. When the clock input is at either the high 
or low level, the 0 input signal has no effect at the 
output. 

The SN54ALS273 is characterized for operation 
over the full military temperature range of - 55°C to 
125°C. The SN74ALS273 is characterized for 
operation from ooC to 70°C. 

FUNCTION TABLE 

(EACH FLlp·FLOP) 

INPUTS OUTPUT 
CLEAR CLOCK D a 

L x X L 

H t H H 

H t L L 

H L X 00 

PRODUCT PREVIEW 

SN54ALS273 . . . FH PACKAGE 

SN74ALS273 ... FN PACKAGE 

(TOP VIEW) 

o 0/5 ~o .-.-u>co 

20 80 
20 70 
30 70 
3D 60 
40 60 

oo~oo 
'<tt§OLnLn 

logic symbol 

elK 

10 10 

20 20 

30 30 

40 

50 

60 60 

70 

80 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated 
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logic diagram (positive logic) 

10 
(3) 

2D 
(4) 

3D 
(7) 

40 
(8) 

TYPES SN54ALS273, SN74ALS273 
OCTAL D·TYPE FLlp·FLOPS WITH CLEAR 

5D 
(13) 

60 
(14) 

70 
(17) 

80 
(18) 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS273 ............................. - 55°C to 125 °e 

SN74ALS273 ................................. 0 °e to 70 °e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150 °e 

recommended operating conditions 

SN54ALS273 SN74ALS273 
NOM MAX MIN NOM MAX 

UNIT 
MIN 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

-1 
10H High-level output current 

-2.6 
mA 

12 
IOl low-level output current mA 

24 

fclock Clock frequency MHz 

CTR low 

tw Pulse duration ClK high ns 

ClK low 

Setup time Data 
tsu ns 

before ClKt Clear inactive state 

th Hold time, data after ClKt ns 

TA Operating free-air temperature -55 125 0 70 °c 

Additional information on these products can be obtained from the factory as it becomes available. 

• I 
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TYPES SN54ALS273, SN74ALS273 
OCTAL O·TYPE FLlp·FLOPS WITH CLEAR 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS273 

MIN TYPt MAX 

SN74AlS273 

MIN TYPt MAX 
UNIT 

VIK VCC = 4.5 V, II = -18 mA - 1.5 - 1.5 V 

VCC = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH V 

VCC = 4.5 V IOH = -2.6 mA 2.4 3.2 

VOL 
VCC = 4.5 V, IOl = 12 mA 0.25 0.4 0.25 0.4 

V 
VCC = 4.5 V IOL = 24 mA 0.35 0.5 • II VCC = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH VCC = 5.5 V, VI = 2.7 V 20 20 /AA 

IlL VCC - 5.5 V, VI - 0.4 V -0.1 0.1 mA 

IO§ VCC = 5.5 V, Vo - 2.25 V -30 - 1 12 -30 - 1 12 mA 

ICCH VCC = 5.5 V 11 11 
mA 

ICCL VCC = 5.5 V 19 19 

tAli typical values are at Vee = 5 V, T A = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

FROM TO Rl = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlS273 SN74AlS273 

MIN TYPt MAX MIN TYPt MAX 

fmax 50 50 MHz 

tPHL ern Any Q 14 14 ns 

tpLH 9 9 
CLK Any Q ns 

tpHL 9 9 

tAli typical values are at Vee = 5 V. TA = 25°e. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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• Generates Either Odd or Even Parity for Nine 
Data Lines 

• Cascadable for n·Bits 

• Can Be Used to Upgrade Existing Systems 
using MSI Parity Circuits 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

FUNCTION TABLE 

NUMBER OF INPUTS A OUTPUTS 

THRU I THAT ARE HIGH 

logic symbol 

0,2.4,6,8 

1,3,5,7,9 

A 

c 
o 

G 

18) 

112) 

113) 

11) 

12) 

14) 

I EVEN 

H 

L 

2k 

Pin numbers shown are for J and N packages. 

description 

IODD 

L 

H 

15) l: 

16) 

EVEN 

1: 

000 

TYPES SN54AS280, SN74AS280 
9·BIT PARITY GENERATORS/CHECKERS 

02661, DECEMBER 1982 

SN54AS280 ... J PACKAGE 

SN74AS280 ... N PACKAGE 

(TOP VIEW) 

G VCC 
H F 

NC E 
I D 

}":EVEN C 
:WDD B 

GND A 

SN54AS280 ... FH PACKAGE 

SN74AS280 ... FN PACKAGE 

(TOP VIEW) 

u 
u u :r: (!) z >u. 

NC E 
NC NC 

I D 
NC NC 

~EVEN C 

a au ~co 
a zz 
0 (!) 
IN 

NC - No internal connection 

These universal, monolithic, nine-bit parity generators/checkers utilize Advanced Schottky high-performance circuitry 
and feature odd and even outputs to facilitate operation of either odd or even parity application. The word-length 
capability is easily expanded by cascading. 

These devices can be used to upgrade the performance of most systems utilizing the '180 parity generator/checker. 
Although the 'AS280 is implemented without expander inputs, the corresponding function is provided by the 
availability of an input at pin 4 and the absence of any internal connection at pin 3. This permits the '.AS280 to be 
substituted for the '180 in existing designs to produce an identical function even if 'AS280's are mixed with existing 
'180's. 

All 'AS280 inputs are buffered to lower the drive requirements. 

The SN54AS280 is characterized for operation over the full military temperature range of - 55 °C to 125 °C. The 
SN74AS280 is characterized for operation from OOC to 70 °C. 

PRODUCT PREVIEW Copyright © 1982 Texas Instruments Incorporated 

This document contains information on 

a product under development. Texas 

Instruments reserves the right to change 

or discontinue this product without 

notice. 
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TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
8·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

Multiplexed I/O Ports Provide Improved Bit Density 

Four Modes of Operation: Hold (Store). Shift Right, 
Shift Left, and Load Data 

Operates with Outputs Enabled or at High Impedance 

3·State Outputs Drive Bus Lines Directly 

Can Be Cascaded for N-Bit Word Lengths 

'ALS299 Has Direct Overriding Clear 

'ALS323 Has Synchronous Clear 

Application: 
Stacked or Push-Down Registers, Buffer Storage, and 
Accumulator Registers 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPS 

Dependable Texas Instruments Quality and Reliability 

SN54ALS299, SN54ALS323 
SN74ALS299,SN74ALS323 

(TOP VIEW) 

SO 
(31 

(32 

G/OG 
E/OE 

C/OC 
A/OA 

°A' 
CLR 

GND 

SN54ALS299, SN54ALS323 . 
SN74ALS299, SN74ALS323 . 

(TOP VIEW) 

3 2 1 20 19 

G/OG 4 

E/OE 5 

C/OC 6 
A/OA 7 

0A' 8 

9 10 11 1213 

02661, DECEMBER 1982 

VCC 
S1 

J PACKAGE 
N PACKAGE 

SL 

°H' 
H/OH 
F/OF 

D/OD 
S/OS 
CLK 
SR 

FH PACKAGE 
FN PACKAGE 

SL 

°H' 
H/OH 
F/OF 

D/OD 

description 

2-196 

These eight-bit universal registers feature multiplexed I/O ports 
to achieve full eight-bit data handling in a single 20-pin package. 
Two function-select inputs and two output-control inputs can be 
used to choose the modes of operation listed in the function 
table. 

Synchronous parallel loading is accomplished by taking both function-select lines SO and S 1 high. This places the 
three-state outputs in a high-impedance state and permits data that is applied on the liD ports to be clocked into the 
register. Reading out of the register can be accomplished while the outputs are enabled in any mode. Clearing occurs 
asynchronously on 'ALS299 and synchronously on 'ALS323 when CLR is low. Taking either of the output controls, 
<31 or G2, high disables the outputs but this has no effect on clearing, shifting, or storage of data. 

The SN54ALS299 and SN54ALS323 are characterized for operation over the full military temperature range of 
- 55°C to 125°C. The SN74ALS299 and SN74ALS323 are characterized for operation from a °C to 70 °C. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
8·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

FUNCTION TABLE 

INPUTS 1/0 PORTS OUTPUTS 

OUTPUT 
MODE 

CLR S1 SO CONTROL CLK SL SR A/OA BlOB C/OC 0/00 E/OE F/OF G/OG H/OH °A' °H' 
G1 G2 

L X L L L X X X L L L L L L L L L L 
Clear 

L L X L L X X X L L L L L L L L L L 
'ALS299 

H H X X X X X X X X X X X L L L X X 

L X L L L t X X L L L L L L L L L L 
Clear 

L L X L L t X X L L L L L L L L L L 
'ALS323 

L H H X X t X X X X X X X X X X L L 

H L L L L X X X °AO OBO OCO QOO QEO QFO QGO QHO OAO OHO 
Hold 

H X X L L L X X QAO QSO OCO 000 OEO QFO QGO OHO QAO OHO 
H L H L L t X H H QAn QSn QCn QOn QEn °Fn QGn H QGn 

Shift Right 
H L H L L t X L L QAn QSn OCn QOn QEn QFn QGn L QGn 
H H L L L t H X QSn OCn QOn QEn OFn QGn QHn H QSn H 

Shift Left 
H H L L L t L X OSn OCn QOn OEn QFn QGn QHn L OSn L 

Load H H H X X t X X a b c d e f g h a h 

When one or both output controls are high the eight input/output terminals are disabled to the high-impedance state; however, sequential operation or clearing 
of the register is not affected_ 

logic symbols 

'ALS299 'ALS323 

(8\ 0A' 

SL (18) ... 2.;,..4_° ____ _ (17\ Ow 

Pin numbers shown are for J and N packages_ 
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TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
8·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

logic diagrams (positive logic) 
'ALS299 

SO(~lI~---C~~~>-----------~~~~----'---~------~ 

SI (191 

SI (191 

SHIFT RIGHT ~~--------in 
SERIAL INPUT (111 I i-"T'-I-¥-'-~ 

CLK (121 

~'~~--------+-~+---~ 

ern 

OUTPUT {ell 
CONTROLS <:2-------.... 

(31 

ern 
(91 

(111 

ClK (121 

OA' (81 

OUTPUT Gl-'-'-------<l 
{ 

(21 

CONTROLS G2~(3:-1 ------' 

(71 

A/OA 

m 
A/OA 

Pin numbers shown are for J and N packages. 

(131 

BlOB 

FOUR 
IDENTICAL 
CHANNELS 

NOT 
SHOWN 

I/O PORTS NOT SHOWN: (41 

:~~I~~O :;~IE~~gF G/OG 

'ALS323 

FOUR 
IDENTICAL 
CHANNELS 

NOT 
SHOWN 

1/0 PORTS NOT SHOWN: (41 . 

(61 C/De (51 E/OE G/Oa 
(1410/00 (151 F/OF 

1161 

H/OH 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs ............................................................ 7 V 

lID ports ........................................................... 5.5 V 
Operating free-air temperature range: SN54ALS299, SN54ALS323 .................. - 55 °e to 125 °e 

SN74ALS299,SN74ALS323 ...................... ODeto70 De 
Storage temperature range ............................................... , - 65 De to 150 De 
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TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
8·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS299 SN74ALS299 

SN54ALS323 SN74ALS323 UNIT 

MIN NOM MAX MIN NOM MAX 

Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

QA' or QH' -0.4 -0.4 

IOH High-level output current 
QA thru QH 

-1 mA 

-2.6 

4 
QA' or QH' 

8 
IOL Low-level output current mA 

12 
QA thru QH 

24 

fclock Clock frequency (at 50% duty cycle) 0 20 0 30 MHz 

Pulse duration 
CLK high or low 25 16.5 

ns tw 
eLR low ('ALS299) 10 10 

Select 25 20 

Serial or I High level 18 16 

Setup time before CLKt 
Parallel data 1 Low level 7 6 

tsu 
eLR inactive (' ALS299) 15 15 

ns 

eLR active ('ALS323) 25 20 

eLR inactive (' ALS323) 18 16 

Select 0 0 
th Hold time after CLKt 

Serial or parallel data 
ns 

0 0 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS299 SN74ALS299 

SN54ALS323 SN74ALS323 UNIT 
PARAMETER TEST CONDITIONS 

TYP; TYP; MAX MIN MAX MIN 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

QA' or QH' Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 2.7 3.4 

VOH QA thru QH 
Vee = 4.5 V, IOH = -1 mA 2.4 3.3 V 

Vee = 4.5 V, 10H = -2.6 mA 2.4 3.2 

Vee = 4.5 V, 10L = 4 mA 0.25 0.4 0.25 0.4 
QA' or QH' 

Vee = 4.5 V, 10L = 8 mA 0.35 0.5 
VOL V 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
QA thru QH 

Vee = 4.5 V, IOL = 24 mA 0.35 0.5 

A thru H Vee = 5.5 V, VI = 5.5 V 0.1 0.1 
II mA 

Any other Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH'" Vee = 5.5 V, VI = 2.7V 20 20 jJA 

IlL'" Vee = 5.5 V, VI - 0.4 V -0.2 -0.2 mA 

QA" QH' -15 -70 -15 -17 
10 § Vee = 5.5 V, Vo = 2.25 V mA 

QA thru'QH -30 - 1 12 -30 - 112 

I Outputs high 15 28 15 28 

lee Vee = 5.5 V, I Outputs low 22 38 22 38 mA 

I Outputs disabled 23 40 23 40 

tAli typical values are at Vee = 5 V. TA = 25°e. 

AFor I/O ports lOA through 0HI, the parameters IIH and IlL include the off-state output current. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 
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TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
H·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

Rl = 500 Q, 

FROM TO R2 = 500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS299 SN74ALS299 

SN54ALS323 SN74ALS323 • MIN MAX MIN MAX 

fmax 20 30 MHz 

tpLH 4 15 4 13 
CLK QA thru QH 

tpHL 7 25 7 19 
ns 

tpLH 5 20 5 15 
ClK QA' or QH' 

tPHl 8 21 8 18 

ern QA thru QH 6 29 6 22 
tpHL 

(' ALS299 only) QA' or QH' 29 6 22 
ns 

6 

tpZH 
131,132 

6 21 6 16 
QA thru QH 

26 8 22 
ns 

tpZL 8 

tpZH 7 21 7 17 
SO,S1 QA thru QH 

26 8 22 
ns 

tpZL 8 

tpHZ 
131,132 

1 10 1 8 
QA thru QH 

23 5 15 
ns 

tplZ 5 

tpHZ 3 18 3 16 
SO,S1 QA thru QH ns 

tplZ 8 30 . 8 25 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54ALS317, SN54ALS318, SN74ALS317, SN74ALS318 
256·81T RANDOM·ACCESS READ/WRITE MEMORIES WITH OPEN·COLLECTOR OUTPUTS 

D2661, APRIL 1982 

• Choice of 64 X 4 or 32 X 8 Organization 

• • ALS217 and' ALS218 Are 3-State Versions of These 
Memories 

• P-N-P Inputs and Buffer Outputs 

• Full On-Chip Decoding and Fast Chip-Enable Simplify 
System Design 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These monolithic TTL memories feature Schottky clamping for 
high performance and a fast chip-select access time to enhance 
decoding at the system level. 

write cycle 

Information to be stored in the memory is written into the 
location selected by the address inputs (A) when the chip-select 
(51 and 52) and read-write (R/W) inputs are low, While R/W is 
low, the memory outputs are off. When a number of outputs are 
bus-connected, this off state neither loads nor drives the data 
bus; however, it permits the bus line to be driven by other active 
outputs or a passive pull-up. 

read cycle 

Information stored in the memory is available at the outputs 
when R/W is high and 51 and 52 are low. When either chip­
select input is high, the outputs are off. 

SN54ALs317 . . . J PACKAGE 

SN74ALS317 . . . J or N PACKAGE 

(TOP VIEW) 

AO 
A1 
A2 
A3 
A4 

51 
S2 

GND 10 11 

VCC 
D3 
Q3 
D2 
Q2 
D1 
Q1 
DO 
QO 
NC 

SN54ALS317 . 

SN74ALS317 . 

· FH PACKAGE 

· FN PACKAGE 

(TOP VIEW) 
U 

N ~ 0 UM 
<1:<1:<1:>0 

3 2 1 2019 

A3 4 Q3 
A4 5 D2 
A5 Q2 

RiilJ 7 D1 
51 8 Q1 

SN54ALS318 ... J PACKAGE 

SN74ALS318 . . . J or N PACKAGE 

(TOP VIEWI 

AO VCC 
A1 DQ7 
A2 DQ6 
A3 DQ5 
A4 DQ4 
NC DQ3 

Riw DQ2 
S1 DQ1 
S2 DQO 

GND NC 

SN54ALS318 . . FH PACKAGE 

SN74ALS318 . · FN PACKAGE 

(TOP VIEW) 

U ..... 
N ~ « ua 
««0>0 

NOUO~ 
1(1) Z z a a 

t:l 00 

D06 
D05 
D04 
D03 
D02 

NC - No internal connection. 

PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated 

This document contains information 

product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54ALS317, SN54ALS318, SN74ALS317, SN74ALS318 
256·81T RANDOM·ACCESS READ/WRITE MEMORIES WITH OPEN·COLLECTOR OUTPUTS 

FUNCTION TABLE 

FUNCTION 
S1 

INPUTS 

S2 R/W 
OUTPUTS 

Write L L L H 

Read L L H 
Data 

stored 

H X X H 
Inhibit 

X H X H 

logic symbols 

AO 

Al 

A2 

A3 

A4 

A5 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

'ALS317 

RAM 64 X 4 

JA~ 
~ 

& 

'ALS3l8 

RAM 32 X 8 
AO (1) 0 

A2 (3) A 0 
Al (2) } 

A3..:..(4,;.:.)_---t 4 31 
A4 (5) 

~ 
& 

51(8),......,. Gl 

Sl 
S2 

R/W 

(8) 

(9) 

(7) 

r--.. 

.... 

lr::::. 

Gl 

TEN [READ] 

S2 (9) r--... 

R/W (7) - ~[READI 
b 1 EN [WRITE] , 

DO 

01 

02 

03 

(13) 

(15) 

(17) 

(19) 

1 C2 [WRITE] ., r 
A,2D AQ 

(12) 

(14) 

(16) 

(18) 

00 

01 

02 

03 

r 
000 (12)_ A,2D 

A,Z3_ ~Q3 
001 (13) ..-.--------4 

(14)- _ 
D02~4-~ 
003(15) ~ ..-.--------4 
004 (16) ~ 
005 ( . ..:.1~7) ..... ~ 

(18)- ~ ~---------t 
006 (19)--' 
007 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs ........................................................... 7 V 

1/0 ports of' ALS318 .................................................. 5.5 V 
Off-state output voltage ............................................................ 7 V 
Operating free-air temperature range: SN54ALS317, SN54ALS318 .................. - 55 °e to 1 25 °e 

SN74ALS317,SN74ALS318 ...................... OOeto70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50 °e 
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TYPES SN54ALS317, SN54ALS318, SN74ALS317, SN74ALS318 
256·BIT RANDOM·ACCESS READ/WRITE MEMORIES WITH OPEN·COLLECTOR OUTPUTS 

recommended operating conditions 

SN54ALS317 SN74ALS317 

SN54ALS318 SN74ALS318 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 
12 

IOL Low-level output current mA 
24 

tw(W) Duration of write pulse 50 50 ns 

Address before R/W~ 0 0 

tsu Setup time Data before R/Wt 50 50 ns 

S low before RlWt 0 0 

Address 0 0 

th Hold time after R/Wt Data 0 0 ns 

Slow 0 0 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V, II = -18 mA 

IOH Vee = 4.5 V, VOH = 5.5 V 

VOL 
Vee = 4.5 V, IOL = 12 mA 

Vee = 4.5 V 10L = 24 mA 
All inputs Vee = 5.5 V, VI = 7 V 

II 
'ALS318 DQ ports Vee = 5.5 V VI = 5.5 V 

All inputs 
IIH 

'ALS318 DQ ports. 
Vee = 5.5 V, VI = 2.7V 

All inputs 
IlL 

'ALS318 DQ ports. 
Vee = 5.5 V, VI = 0.4 V 

lee Vee = 5.5 V 

~AlItypicalvaluesareatVee = 5V,TA = 25°e. 

AFor I/O ports, the parameters IIH and IlL include the off-state output current. 

switching characteristics (see note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

talA) A Q or DQ 

ta(S) S QorDQ 

tsr R/W Q or DQ 

tdis(S) 'S' QorDQ 

tdis(R) R/W Qor DQ 

~AII typical values are at Vee = 5 V, TA = 25°e. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

SN54ALS317 SN74ALS317 

SN54ALS318 SN74ALS318 

MIN TYPi MAX MIN TYPi MAX 

-1.5 -1.5 

0.1 0.1 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.1 0.1 

0.1 0.1 

20 20 

20 20 

-0.2 -0.2 

-0.2 -0.2 

46 46 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q. 

TA = MIN to MAX 

SN54ALS317 SN74ALS317 

SN54ALS318 SN74ALS318 

MIN TYPi MAX MIN TYPi MAX 

30 30 

20 20 

30 30 

14 14 

18 18 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

UNIT 

V 

mA 

V 

mA 

/AA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
8·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

02661, DECEMBER 1982 

o Multiplexed I/O Ports Provide Improved Bit Density 

o Four Modes of Operation: Hold (Store), Shift Right, 
Shift Left, and Load Data 

o Operates with Outputs Enabled or at High Impedance 

o 3-State Outputs Drive Bus Lines Directly 

o Can Be Cascaded for N-Bit Word Lengths 

o 'ALS299 Has Direct Overriding Clear 

o 'ALS323 Has Synchronous Clear 

o Application: 
Stacked or Push-Down Registers, Buffer Storage, and 
Accumulator Registers 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPS 

o Dependable Texas Instruments Quality and Reliability 

SN54ALS299,SN54ALS323 

SN74ALS299,SN74ALS323 

(TOP VIEW) 

SO 
G1 
<32 

GfQG 
E/OE 

C/OC 
A/OA 

°A' 
ClR 9 

GND 

VCC 
S1 
Sl 

J PACKAGE 

N PACKAGE 

°H' 
H/OH 
F/OF 
0/00 
BlOB 
ClK 
SR 

SN54ALS299, SN54ALS323. FH PACKAGE 

SN74ALS299, SN74ALS323 . . . FN PACKAGE 

(TOP VIEW) 

G/OG 
E/OE 

C/OC 
A/OA 

°A' 

U 

I~ 1(9 ~ ~ en 
3 2 1 2019 

9 1011 1213 

Sl 

°H' 
H/OH 
FfQF 
0/00 

For complete information on the SN54ALS323 and the SN74AlS323, see page 2-196. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS352, SN54AS352, SN74ALS352, SN74AS352 
DUAL 4·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 

Inverting Versions of 'ALS153 and 'AS153 

Permits Multiplexing from N Lines to 1 Line 

Performs Parallel· to-Serial Conversion 

Strobe (Enable) Line Provided for Cascading (N Lines to 
n Lines) 

Typical' ALS352 Power per Multiplexer ... 16 mW 

Typical 'AS352 Average Propagation Delay Times 
Data Input to Output ... 2.7 ns 
Strobe Input to Output ... 4.5 ns 
Select Input to Output ... 4.5 ns 

Fully Compatible with Most TTL Circuits 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 

D2661. APRIL 1982 

SN54ALS352. SN54AS352 ... J PACKAGE 

SN74ALS352. SN74AS352 ... N PACKAGE 

(TOP VIEW) 

lG VCC 
B 2<3 

lC3 A 
lC2 2C3 
lCl 2C2 
lCO 2Cl 
lY 2CO 

GND 2Y 

SN54ALS352. SN54AS352 ... FH PACKAGE 

SN74ALS352. SN74AS352 ... FN PACKAGE 

(TOP VIEW) 

description U 
1t:J U UIt:J 

ro .... Z>N 

2-206 

Each of these data selectors/multiplexers contains inverters and 
drivers to supply fully complementary binary decoding data 
selection to the AND-DR-invert gates. Separate strobe inputs (G) 
are provided for each of the two four-line sections. 

The SN54ALS352 and SN54AS352 are characterized for 
operation over the full military temperature range of - 5 5 cc to 
125 cc. The SN74ALS352 and SN74AS352 are characterized 
for operation from a cc to 70 cc. 

FUNCTION TABLE 

SELECT 
DATA INPUTS STROBE OUTPUT 

INPUTS 

B A CO C1 C2 C3 G y 

X X X X X X H H 

L L L X X X L H 

L L H X X X L L 

L H X L X X L H 

L H X H X X L L 

H L X X L X L H 

H L X X H X L L 

H H X X X L L H 

H H X X X H L L 

Select inputs A and B are common to both sections. 

lC3 

lC2 5 
NC 6 

lCl 
lCO 

3 2 1 2019 

9 1011 1213 

>-OU>-O 
ZZNU 
t:J N 

NC -I~c internal connection 

logic symbol 

lG 
lCO 

1C1 

1C2 

2C2 
2C3 (13) 

A 
2C3 
NC 
2C2 
2Cl 

1Y 

2Y 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated 
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logic diagram (positive logic) 

TYPES SN54ALS352, SN54AS352, SN74ALS352, SN74AS352 
DUAL 4·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 

lCl ~(~5~1 ______________ ~-r~~'-~ 
OUTPUT 

lY 
DATA 1 

B 

SELECT 

A 

2CO 
(101 

(111 
2Cl 

DATA 2 

2C2 
(121 

2C3 
(13) 

(151 

Pin numbers shown are for J and N packages. 

OUTPUT 
2Y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS352, SN54AS352 .................... - 55°C to 125 De 

SN74ALS352,SN74AS352 ........................ OOet070 De 
Storage temperature range ................................................ - 65 DC to 1 50 De 

• I 
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TYPES SN54ALS352, SN74ALS352 
DUAL 4·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 

recommended operating conditions 

SN54ALS352 SN74ALS352 

NOM MAX MAX 
UNIT 

MIN MIN NOM 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-1 

rnA 
-2.6 • 12 

IOL Low-level output current rnA 
24 

TA Operating free·air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

2·208 

PARAMETER TEST CONDITIONS 
SN54ALS352 SN74ALS352 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18mA -1.5 -1.5 

Vee = 4.5 V. IOH = -1 rnA 2.4 3.3 
VOH 

Vee - 4.5V IOH = -2.6 rnA 2.4 3.2 

Vee = 4.5 V. IOL = 12 rnA 0.25 0.4 0.25 0.4 
VOL Vee = 4.5 V IOL = 24 rnA 0.35 0.5 

A or B 0.2 0.2 
II All others 

Vee = 5.5 V. VI = 7 V 
0.1 0.1 

A or B 
IIH 

All others 
Vee = 5.5 V. 

40 40 
VI = 2.7V 

20 20 

A or B -0.2 -0.2 
IlL All others 

Vee = 5.5 V. VI = 0.4 V 
-0.1 -0.1 

lo§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

lee Vee = 5.5 V. See Note 1 6.5 6.5 

tAli typical values are at Vee = 5 V, TA = 25 ae. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

NOTE 1: ICC is measured with data and select inputs at 4.5 V, and G inputs grounded. 

switching characteristics (see note 2) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. ~ 

FROM TO 
R1 = 500 Q. 

PARAMETER 
(OUTPUT) 

R2 = 500 Q. 
(INPUT) 

TA = MIN to MAX 

SN54ALS352 SN74ALS352 

MIN TYPt MAX MIN TYPt MAX 

tpLH 9 9 
A or B Y 

9.5 9.5 tpHL 

tPLH 6 6 
Data (Any e) Y 

tpHL 6 6 

tPLH G 
4 4 

Y 
tpHL 5 5 

tAli typical values are at Vee = 5 V, TA = 25 ae. 
NOTE 2: For load circuit and voltage waveforms. see page 1·12. 

ADVANCE INFORMATION 

This page contains information on a new TEXAS INSTRUMENTS 
product. Specifications are subject to INCORPORATED 

change without notice. 
POST OFFICE BOX 225012 • OALLAS. TEXAS 75265 

UNIT 

V 

V 

V 

rnA 

IlA 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 
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TYPES SN54AS352, SN74AS352 
DUAL 4·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 

recommended operating conditions 

SN54AS352 SN74AS352 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.B 0.8 V 

-12 -12 
mA IOH High-level output current 

-15t 

32 32 
mA IOL Low-level output current 

4Bt 

TA Operating free-air temperature - 55 125 0 70 °e 

tThe extended limits apply only if VCC is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS352 SN74AS352 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = --1B mA -1.2 -1.2 

Vee = 4.5 V, IOH = -12 mA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.75 V, IOH = -15 mA 2.4 3.3 

Vee = 4.5 V, IOL = 32 mA 0.25 0.5 0.25 0.5 
VOL 

Vee = 4.75 V, IOL = 48 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI - 2.7 V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.3 -0.3 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 21 21 
lee Vee = 5.5 V I Outputs low 28 28 

~AII typical values are at VCC = 5 V, TA = 25°C_ 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see note 1) 

Vcc = 5 V, VCC = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

FROM TO 
R1 = 500 Q, R1 = 500 Q, 

PARAMETER R2 = 500 Q, R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = 25°C TA = MIN to MAX 

'AS352 SN54AS352 SN74AS352 

TYPt MIN TYPt 

tpLH 4.5 
A or B Y 

tpHL 4.5 

tpLH 3 
Data (Any e) y 

tpHL 2.5 

tpLH IT 4.5 
Y 

tpHL 4.5 

~AII typical values are at VCC = 5 V, T A = 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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MAX MIN TYP+ MAX 

4.5 

4.5 

3 

2.5 

4.5 

4.5 

UNIT 

V 

V 

V 

mA 

J.lA 

mA 

mA 

mA 

UMT 

ns 

ns 

ns 
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TYPES SN54ALS353, SN54AS353, SN74ALS353, SN74AS353 
DUAL 4·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 

• Inverting Versions of 'ALS253 and 'AS253 

• Permits Multiplexing from N Lines to 1 Line 

• Performs Parallel· to-Serial Conversion 

• Typical' ALS353 Power per Multiplexer ... 20 mW 

• Fully Compatible with Most TTL Circuits 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

02661. APRIL 1982 

SN54ALS353. SN54AS353 ... J PACKAGE 

SN74ALS353. SN74AS353 ... N PACKAGE 

(TOP VIEW) 

1<3 VCC 
B 2G 

1C3 A 
1C2 2C3 
1C1 2C2 
1CO 2C1 

1Y 2CO 
GND 2Y 

description 

2·210 

Each of these data selectors/multiplexers contains inverters and 
drivers to supply full binary decoding data selection to the AND­
OR-invert gates. Separate strobe inputs (G) are provided for each 
of the two four-line sections. 

The three-state outputs can interface with and drive data lines of 
bus-organized systems. With all but one of the common outputs 
disabled (at a high-impedance state) the low-impedance of the 
single enabled output will drive the bus line to a high or low logic 
level. Each output has its own strobe (G). The output is disabled 
when its strobe is high. 

The SN54ALS353 and SN54AS353 are characterized for 
operation over the full military temperature range of - 55 DC to 
125 DC. The SN74ALS353 and SN74AS353 are characterized 
for operation from 0 DC to 70 DC. 

FUNCTION TABLE 

SELECT 
DATA INPUTS 

OUTPUT 
OUTPUT 

INPUTS CONTROL 

B A CO C1 C2 C3 G Y 

X X X X X X H Z 

L L L X X X L H 
L L H X X X L L 
L H X L X X L H 
L H X H X X L L 
H L X X L X L H 
H L X X H X L L 
H H X X X L L H 
H H X X X H L L 

Select inputs A and B are common to both sections. 

SN54ALS353. SN54AS353 •.. FH PACKAGE 

SN74ALS353. SN74AS353 ... FN PACKAGE 

(TOP VIEW) 

1C1 

U 
It!) U UIt9 

CO .... Z>N 

>-OU>-O 
.... ZZNU 

t!) N 

NC-No internal connection 

logic symbol 

A 
2C3 
NC 
2C2 
2C1 

1Y 

2Y 

Pin numbers shown are for J and N packages 
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logic diagram (positive logic) 

STROBE 1 G 
ENABLE 

TYPES SN54ALS353, SN54AS353, SN74ALS353, SN74AS353 
DUAL 4·L1NE TO 1·L1NE DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 

1CO _1_6_� ________________ +-~~ 

1C1 11~51 __________________ _+=t~~ 

DATA 1 

B 

SELECT 

A 

2CO 
1101 

(11) 
2C1 

DATA 2 

2C2 
(12) 

2C3 
(13) 

STROBE 2<3 (15) 
ENABLE 

Pin numbers shown are for J and N packages. 

OUTPUT 
1Y 

OUTPUT 
2Y 

absolute maximum ratings over operating free-air tom perature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS353, SN54AS353 .................... - 55 °C to 125 °e 

SN74ALS353, SN74AS353 ........................ 0 °C to 70°C 
Storage temperature range ................................................ - 65°C to 1 50°C 
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Tvn~~ ~U~~AI~~~~ ~U'AAI~~~~ 
Ilr~~ ~R~~KL~a~ar ~R/~KL~~~~ 

DUAL 4·LlNE TO l·LlNE DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS353 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

VIL Low-level input voltage 0.8 

IOH High-level output current 
-1 

IOL Low-level output current 
12 

TA Operating free-air temperature - 55 125 

SN74ALS353 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

mA 
-2.6 

mA 
24 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS353 SN74ALS353 

MIN TYPi MAX MIN TYPi MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH 

Vee = 4.5V IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V IOL = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 

IOZL Vee = 5.5 V, Vo = 0.4 V -20 -20 

A, B 0.2 0.2 
II 

All others 
Vee = 5.5 V, VI = 7 V 

0.1 0.1 

IIH 
A,B 40 40 
All others 

Vee = 5.5 V, VI = 2.7V 
20 20 

A, B -0.2 -0.2 
IlL Vee = 5.5 V, VI = 0.4 V 

-0.1 -0.1 All others 

IO§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

lee Vee = 5.5 V, All inputs at 4.5 V 8 8 

tAli typical values are at Vee = 5 V, TA = 25 oe. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
Rl = 500 Q, 

PARAMETER R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS353 SN74ALS353 

MIN 

tpLH 
A or B Y 

tpHL 

tpLH 
Data (Any e) Y 

tPHL 

tpZH G Y 
tpZL 

tpHZ IT Y 
tpLZ 

tAli tYPical values are at Vee = 5 V, TA = 25°C. 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPi MAX MIN TYPi MAX 

9 9 

9.5 9.5 

6 6 

6 6 

4 4 

5 5 

4 4 

5 5 

UNIT 

V 

V 

V 

IlA 

IlA 

mA 

IlA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 
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TYPES SN54AS353. SN74AS353 
DUAL 4·L1NE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS353 SN74AS353 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.0 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltago 0.8 O.B V 

-12 -12 
IOH High-Iovel output current 

-·15t 
mA 

IOL Low-level output current 
32 32 

48t 
mA 

TA Operating free-air temperature - 55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PA.R.I\METER TEST CONDITIONS 
SN54AS353 SN74AS353 

MIN TYPi MAX MIN TYPi MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

VOH 
Vee = 4.5 V, IOH = -12 mA 2.4 3.2 2.4 3.2 

Vee = 4.75 V, IOH = -15 mA 2.4 3.3 

VOL 
Vee = 4.5 V, IOl = 32 mA 0.25 0.5 0.25 0.5 

Vee = 4.75 V, IOL = 48 mA 0.35 0.5 

IOZH Vee = 5.5 V, Va = 2.7 V 50 50 

IOZl Vee = 5.5 V, Va = 0.4 V -50 - 50 

II 
A, B 0.2 0.2 

All others 
Vee = 5.5 V, VI = 7 V 

0.1 0.1 

IIH 
A, B 

VI = 2.7V 
40 40 

All others Vee = 5.5 V, 
20 20 

III 
A, B -0.6 -0.6 

All others Vee = 5.5 V, VI = 0.4 V 
-0.3 -0.3 

lo§ Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

I Outputs high 21 21 

Ice Vee = 5.5 V, I Outputs low 28 28 

I Outputs disabled 29 29 

~AII tYPical values are at Vee = 5 V, T A = 25°e. 
§The output condition$ have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see note 1) 

Vee = 5 V, Vec = 4.S V to 5.5 V, 

CL = 15 pF, eL = 50 pF, 

FROM TO 
R1 = SOO Q, R1 = SOD Q, 

PARAMETER R2 = 500 Q, R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = 25°C TA = MIN to MAX 

'AS353 SNS4AS3S3 SN74AS353 

TYPi MIN TYPi 

tpLH 
A or B Y 

tpHL 

tpLH 
Data (Any e) y 

tpHL 

tpZH 
Strobe y 

tpZL 

tpHZ 
Strobe Y 

~PLZ 

~AII typical values are at Vee = 5 V, TA = 25°C. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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4.S 

4.S 

3 

2.5 

5 

6 

3 

4 

MAX MIN TYPi MAX 

4.5 

4.S 

3 

2.5 

5 

6 

3 

4 

UNIT 

V 

V 

V 

I1A 

I1A 

mA 

I1A 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 
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TYPES SN54ALS365 THRU SN54ALS368, SN74ALS365 THRU SN74ALS368 
HEX BUS DRIVERS WITH 3·STATE OUTPUTS 

• 

• 3-State Outputs Drive Bus Lines Or Buffer Memory 
Address Registers 

• Choice of True or Inverting Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

, ALS365, , ALS367 
'ALS366, 'ALS368 

description 

True Outputs 
Inverting Outputs 

These Hex buffers and line drivers are designed specifically to 
improve both the performance and density of three state memory 
address drivers, clock drivers, and bus oriented receivers and 
transmitters. The designer has a choice of selected combinations 
of inverting and noninverting outputs, symmetrical G (active-low 
control) inputs. 

These devices feature high fan-out, and improved fan-in. The 
SN74ALS365 through SN74ALS368 can be used to drive 
terminated lines down to 133 ohms. 

The -1 versions of the SN74ALS' parts are identical to the 
standard versions except that the recommended maximum IOL is 
increased to 48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation over the full 
military temperature range of - 55 °C to 125 °C. The SN74' 
family is characterized for operation from 0 °C to 70 °C. 

02661, DECEMBER 1982 

SN54ALS365, SN54ALS366 ... J PACKAGE 

SN74ALS365, SN74ALS366 ... N PACKAGE 

G1 
A1 
Y1 
A2 
Y2 
A3 
Y3 

GND 

(TOP VIEW) 

1 U16 

2 15 

3 14 

4 13 

~5 12 

6 11 

7 10 ~ 8 9 

Vee 
<32 
A6 
Y6 
A5 
Y5 
A4 
Y4 

SN54ALS365, SN54ALS366 ... FH PACKAGE 

SN74ALS365, SN74ALS366 ... FN PACKAGE 

Y1 
A2 

A3 

(TOP VIEW) 
U 

~ ~ U UN 
<rl(!l z >I(!l 

MOU-t-t 
>-zz>-<r 

(!l 

A6 
Y6 
Ne 
A5 
Y5 

SN54ALS367, SN54ALS368 ... J PACKAGE 

SN74ALS367, SN74ALS368 ... N PACKAGE 

(TOP VIEW) 

Vee 
1Al 2G 

2A2 
2Y2 
2Al 
2Yl 
lA4 
lY4 

SN54ALS367, SN54ALS368 ... FH PACKAGE 

SN74ALS367, SN74ALS368 ... FN PACKAGE 

1Yl 4 

lA2 5 

NC 6 

lY2 7 

lA3 8 

(TOP VIEW) 
~ U 
<r l(!l U UI(!l 
~~Z>N 

3 2 1 20 19 

9 10 11 1213 

MOU-t-t 
>-zz>-<r 
~(!l ~ ~ 

2A2 
2Y2 
NC 
2Al 
2Yl 
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TYPES SN54ALS365 THRU SN54ALS368, SN74ALS365 THRU SN74ALS368 
HEX BUS DRIVERS WITH 3·STATE OUTPUTS 

logic symbols 

'ALS365 

'ALS367 

lG 

lAl 

lA2 

lA3 

lA4 

2G 

2Al 

2A2 

logic diagrams (positive logic) 

'ALS365 

Pin numberz shown are for J and N packages. 

'ALS366 

Vl 

V2 

V3 

V4 

V5 

V6 

lVl 

1V2 

1V3 

1V4 

2Vl 

2V2 

'ALS367 
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'ALS366 

Vl 

Y2 

V3 

V4 

Y5 

V6 

'ALS368 

lYl 

1V2 
1V3 

1V4 

2Yl 

2Y2 

'ALS368 
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TYPES SN54ALS365 THRU SN54ALS368, SN74ALS365 THRU SN74ALS368 
HEX BUS DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS365 thru SN54ALS368 ............... - 55 °e to 125 °e 

SN74ALS365~ruSN74ALS368 ................... Ooe~70oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions . 

SN54ALS365 SN74ALS365 

THRU THRU 

SN54ALS368 SN74ALS368 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current 
-12 

-15 
mA 

12 

IOL Low-level output current 24 mA 

48 t 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

The 48-mA limit applies for the SN74ALS365-' thru SN74ALS368-' only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS365 SN74ALS365 

THRU THRU 
PARAMETER TEST CONDITIONS UNIT SN54ALS368 SN74ALS368 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, IOH = -12 mA 2 V 

Vee = 4.5 V, IOH = -15 mA 2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, IOL = 24 mA V 

(lOL = 48 mA for -1 versions) 
0.35 0.5 

IOZH .Vee = 5.5 V. Vo = 2.7 V 20 20 IJA 

IOZL Vee = 5.5 V, Vo = 0.4 V -20 -20 IJA 

II Vee = 5.5 V, VI =7V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 IJA 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

IO§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

, ALS365 
Outputs high 7 7 

'ALS367 
Outputs low 12 12 

lee 
Outputs disabled 13 13 

Vee = 5.5 V mA 

'ALS366 
Outputs high 3 3 

'ALS368 
Outputs low 10 10 

Outputs disabled 11 11 

t All typical values are at VCC ~ 5 V, T A ~ 25 cc. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 
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TYPES SN54ALS365 THRU SN54ALS368. SN74ALS365 THRU SN74ALS368 
HEX BUS DRIVERS WITH 3·STATE OUTPUTS 

, ALS365, , ALS367 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

FROM TO R2 = 500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS365 SN74ALS365 

SN54ALS367 SN74ALS367 

MIN TYP; MAX MIN TYP; MAX 

tpLH 
A Y 

7 7 
ns 

tpHL 7 7 

tpZH G y 14 14 
ns 

tpZL 14 14 

tpHZ G y 5 5 ns 
tpLZ 8 8 

, ALS366, , ALS368 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

FROM TO R2 = 500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS366 SN74ALS366 

SN54ALS368 SN74ALS368 

MIN TYP; MAX MIN TYP:I: MAX 

tpLH 6 6 
A Y ns 

tpHL 5 5 

tpZH G y 10 10 ns 
tpZL 17 17 
tpHZ G y 6 6 ns 
tpLZ 6 6 

~AII typical values are at VCC ~ 5 V. T A ~ 25 cc. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS373, SN54AS373, SN74ALS373, SN74AS373 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

• B Latches in a Single Package 

• 3-State Bus-Driving True Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• P-N-P Inputs Reduce D-C Loading on Data Lines 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

SN54ALS373,SN54AS373. 

SN74ALS373.SN74AS373 . 

(TOP VIEW) 

OC 
1Q 
1D 
2D 
2Q 
3Q 
3D 
4D 
4Q 

02661. APRIL 1982 

J PACKAGE 

N PACKAGE 

VCC 
8Q 
8D 
7D 
7Q 
6Q 
6D 
5D 
5Q 

description GND C 

2-218 

These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low­
impedance loads. They are particularly suitable for implementing 
buffer registers, 110 ports, bidirectional bus drivers, and working 
registers. 

The eight latches of the 'ALS3 7 3 and 'AS3 7 3 are transparent 
D-type latches. While the enable (C) is high the Q outputs will 
follow the data (D) inputs. When the enable is taken low, the Q 
outputs will be latched at the levels that were set up at the D 
inputs. 

A buffered output-control input (OC) can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines significantly. The 
high-impedance third state and increased drive provide the 
capability to drive the bus lines in a bus-organized system 
without need for interface or pull-up components. 

The output control OC does not affect the internal operations of 
the latches. Old data can be retained or new data can be entered 
while the outputs are off. 

The SN54ALS373 and SN54AS373 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS373 and SN74AS373 are characterized 
for operation from 0 °C to 70°C. 

FUNCTION TABLE (EACH LATCH) 

INPUTS OUTPUT 

OC ENABLE C 0 Q 

L H H H 

L H L L 

L L X 00 
H X X Z 

SN54ALS373, SN54AS373 .. FH PACKAGE 

SN74ALS373, SN74AS373. FN PACKAGE 

2D 
2Q 
3Q 
3D 
4D 

(TOP VIEW) 

u 
o~lg~~ 
3 2 1 2019 

aouao 
'<tZ L!)L!) 

<.!) 

8D 
7D 
7Q 
6Q 
6D 
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TYPES SN54ALS373, SN54AS373, SN74ALS373, SN74AS373 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

logic symbol 

10 10 
20 20 
30 30 
40 40 

50 50 

60 60 
70 7Q 

80 80 

logic diagram (positive logic) 

60----+-1 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS373, SN54AS373 .................... - 55°C to 125 °e 

SN74ALS373,SN74AS373 ........................ OOCto70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50 °e 
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TYPES SN54ALS373, SN74ALS373 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AlS373 SN74AlS373 

NOM MAX MIN NOM 
UNIT 

MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

High-level output current 
-1 

IOH mA 
-2.6 

• IOL low-level output current 
12 

mA 
24 

tw Pulse duration, enable e high 10 10 ns 

tsu Setup time, data before enable e~ 10 10 ns 

th Hold time, data after enable 0 7 7 ns 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS373 SN74AlS373 

MIN TYPf MAX MIN TYPf MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

VOH 
Vee = 4.5 V, 10H = -1 mA 2.4 3.3 

Vee = 4.5 V 10H = -2.6 mA 2.4 3.2 

VOL 
Vee = 4.5 V, 10l = 12 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V 10l = 24 mA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 20 20 

10Zl Vee = 5.5 V, Vo = 0.4 V -20 -20 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 9 9 

lee Vee = 5.5 V I Outputs low 16 16 

I Outputs disabled 17 17 

tAli typical values are at Vee = 5 V, TA = 25 ae. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS. 
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TYPES SN54ALS373, SN74ALS373 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO R1 = 500 Q. 
UNIT PARAMETER 

(INPUT) (OUTPUT) R2 = 500 Q. 

TA = MIN to MAX 

SN54ALS373 SN74Al.S373 

MIN TYPi MAX MIN TYPi MAX 

tPLH 8 8 
D Q 

8 
ns 

tpHL 8 

tpLH 13 13 
C Any Q 

13 
ns 

tPHL 13 

tpZH 
DC 

10 10 
Any Q 

12 
ns 

tpZL 12 

tpHZ 
OC 

7 7 
Any Q ns 

tpLZ 9 9 

~AII typical values are at Vee = 5 V, TA = 25°C. 

NOTE1: For load circuit and voltage waveforms. see page 1-12. 

o latch signal conventions 

It is TI practice to name the outputs and other inputs of a O·type latch and to draw its logic symbol based on the 

assumption of true data (0) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 

producing complementary data are called Q. An input that causes a Q output to go high or a a output to go low is called 

Preset; a~put that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 

names ( PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 

outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 

pin numbers are shown in parentheses. 

PRE 

C 

o 
CLR 

S 

C1 

10 

R 

(5) Q 

(6) Q 

CLR 

C 

D 

PRE 

R (5) 
Q 

C1 

10 (6) 
Q 

S 

Notice that Q and a exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 

indicators (1:::..) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 

polarity indicator changes at D, Q, and Q. Of course pin 5 (0) is still in phase with the data input 0, but now both are 

considered active· low . 

ADVANCE INFORMATION 

This page contains information on a new 
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OCTAL D·TVPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS373 SN74AS373 

NOM MAX MIN NOM MAX 
UNIT 

MIN 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-12 -12 

-15t 
mA 

• 32 32 
10l low-level output current mA 

48t 

tw Pulse duration, enable e high ns 

tsu Setup time, data before enable e~ ns 

th Hold time, data after enable e~ ns 

TA Operating free-air temperature - 55 125 0 70 De 

tThe extended limits apply only if VCC is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS373 SN74AS373 

MIN TYP; MAX MIN TYP; MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V, 10H = -12 mA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.75 V, 10H = -15 mA 2.4 3.3 

Vee = 4.5 V, 10l = 32 mA 0.25 0.5 0.25 0.5 
VOL 

Vee = 4.75 V, 10l = 48 mA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 50 50 

10Zl Vee = 5.5 V, Vo = 0.4 V -50 -50 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7V 20 20 

III Vee = 5.5 V, VI = 0.4 V -0.2 -0.2 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 65 65 

lee Vee = 5.5 V I Outputs low 

I Outputs disabled 65 65 

tAli typical values are at Vee = 5 V. TA = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 
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UNIT 

V 

V 

V 

/JA 

/JA 

mA 

/JA 

mA 

mA 

mA 
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TYPES SN54AS373, SN74AS373 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 5 V, vcc = 4.5 V to 5.5 V, 
CL = 15 pF, CL = 50 pF, 

R1 = 500 Q, R1 = 500 Q, 

FROM TO R2 = 500 Q, R2 = 500 Q, 
PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AS373 SN54AS373 SN74AS373 

TYP MIN TYPt MAX 

tPLH 4.5 
D Q 

tPHL 4 

tpLH 7 
C Any Q 

tpHL 5 

tpZH OC 
3.5 

Any Q 
tpZL 5 

tpHZ 
OC 

3.5 
Any Q 

tpLZ 5.5 

~AII typical values are at Vee; 5 V. T A ; 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

This page contains information on a 
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Instruments reserves the right to change or 
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MIN TYPt MAX 

4.5 

4 

7 

5 

3.5 

5 

3.5 

5.5 

UNIT 

ns 

ns 

ns 

ns 
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TYPES SN54ALS374, SN54AS374, SN74ALS374, SN74AS374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

• 8 D-Type Flip-Flops In a Single Package 

• 3-State Bus-Driving True Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• P-N-P Inputs Reduce D-C Loading on Data Lines 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

D2661 • APRIL 1982 

SN54AlS37~SN54AS374. JPACKAGE 

SN74AlS374, SN74AS374. N PACKAGE 

(TOP VIEW) 

OC VCC 
10 80 
1D 8D 
2D 7D 
20 
30 
3D 
4D 
40 

description GND 

70 
60 
6D 
5D 
50 
ClK 

2·224 

These 8-bit flip-flops feature three-state outputs designed 
specifically for driving highly capacitive or relatively low-

impedance loads. They are particularly suitable for implementing SN54AlS374. SN54AS374 . 

buffer registers, 1/0 ports, bidirectional bus drivers, and working SN74AlS374, SN74AS374 . 
registers. 

The eight flip-flops of the 'AlS374 and 'AS374 are edge­
triggered D-type flip-flops. On the positive transition of the clock 
the 0 outputs will be set to the logic levels that were set up at the 
D inputs. 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or a 
high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high­
impedance third state and increased drive provide the capability 
to drive the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control (OC) does not affect the internal operation of 
the flip-flops. Old data can be retained or new data can be 
entered while the outputs are in the high-impedance state. 

2D 
20 
30 
3D 
4D 

4 

5 

6 

8 

(TOP VIEW) 

U 
OdlUUd ...... 0> co 

9 1011 1213 

dO~d 0 
"<tz-l1I) II) 

(.!)U 

FH PACKAGE 

FN PACKAGE 

8D 
7D 
70 
60 
6D 

FUNCTION TABLE (EACH FLIP-FLOP) 
The SN54AlS374 and SN54AS374 are characterized for 
operation over the full military temperature range of - 55 °C to 
125°C. The SN74AlS374 and SN74AS374 are characterized 
for operation from O°C to 70 0 C. 

~ 

L 

L 

L 

H 

INPUTS 

ClK 

t 

t 

L 

X 

OUTPUT 

D Q 

H H 

L L 

X 00 
X Z 
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TYPES SN54ALS374, SN54AS374, SN74ALS374, SN74AS374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

logic symbol 

logic diagram (positive logic) 

Pin numbers shown are for J and N packages. 

10 (3) 
10 

20 
(4) 

3D (7) 

40 (8) 

50 (13) 

60 (14) 

70 1171 

80 (18) 

(4) 
20---+-1 

(7) 
30---+-1 

(8) 
40---+-1 

(13) 
50---+-1 

70 ;..( 1_7..:...) ---I--l 

(18) 
80-------1 

[> \l 
(2) 

10 
(5) 

2Q 
(6) 

3Q 
(9) 

4Q 

(12) 5Q 

(15) 6Q 

(16) 
7Q 

(19) 
8Q 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS374, SN54AS374 .................... - 55°C to 125 °e 

SN74ALS374,SN74AS374 ........................ OOeto70oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50 °e 
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TYPES SN54AiS374, SN74AiS374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

recommended operating conditions 

SN54AlS374 SN74AlS374 

MIN NOM 
UNIT 

NOM MAX MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

High-level output current 
-1 

10H mA 
-2.6 • 12 

10l low-level output current mA 
24 

fclock elock frequency MHz 

tw Pulse duration I elK high 
ns 

I elK low 

tsu Setup time, data before elKt 10 10 ns 

th Hold time, data after elKt 4 0 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS374 

MIN TYP* MAX 

SN74AlS374 

MIN TYP* MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH Vee = 4.5 V 3.2 

V 
IOH = -2.6 mA 2.4 

Vee = 4.5 V, IOl = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V 0.35 
V 

IOl = 24 mA 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 /JA 

IOZl Vee = 5.5 V, Vo = 0.4 V -20 -20 /JA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 /JA 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V - 30 -112 - 30 -112 mA 

I Outputs high 11 11 

lee Vee = 5.5 V I Outputs low 19 19 mA 

I Outputs disabled 20 20 

tAli typical values are at VCC = 5 V, T A = 25 ac. 
§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS374, SN74ALS374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO R1 = 500 Q, 
PARAMETER 

(INPUT) (OUTPUT) R2 = 500 Q, 

TA = MIN to MAX 

SN54ALS374 SN74ALS374 

MIN TYPt MAX 

fmax 50 

tpLH 8 
eLK Q 

8 tpHL 

tpZH 6C 
10 

Q 
tpZL 12 

tpHZ Dc 
7 

Q 
tpLZ 9 

tAli typical values are at VCC = 5 V, TA = 25 DC. 
NOTE1: For load circuit and voltage waveforms, see page 1·12. 

TYPICAL APPLICATION DATA 

EXPANDABLE 4-WORD BY 8-BIT GENERAL REGISTER FILE 

OUTPUT 

{ ENABLE 
SELECT 

INPUT 

{ CLOCK 
SELECT 

CLOCK "U" 

'ALS139 

8 

INPUT 

4 
'ALS374 

OR'AS374 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

MIN TYPt MAX 

50 
8 

8 

10 
12 

7 

9 

8 

OUTPUT 

UNIT 

MHz 

ns 

ns 

ns 
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IIt"t., Sni54AS3i4, Snii4AS3i4 
OCTAL D·TVPE EDGE·TRIGGERED FLlP·FLOPS 

recommended operating conditions 

SN54AS374 SN74AS374 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

-12 -12 
IOH High-level output current 

-15t 
mA 

- IOl low-level output current 
32 32 

48t 
mA 

fclock elock frequency MHz 

tw Pulse duration 
I elK high 

ns I elK low 

tsu 
Setup time, data 

ns 
before eLKt 

th Hold time, data after elKt ns 

TA Operating free-air temperature - 55 125 0 70 De 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS374 SN74AS374 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4.5 V, IOH = -12 mA 2.4 3.2 2.4 3.2 
VOH V 

Vee = 4.75 V, IOH = -15 mA 2.4 3.3 

Vee = 4.5 V, IOl = 32 mA 0.25 0.5 0.25 0.5 
VOL V 

Vee = 4.75 V, IOL = 48 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7V 50 50 j-IA 

IOZl Vee = 5.5 V, Vo = 0.4 V -50 -50 j-IA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 j-IA 

I oe, elK -0.1 -0.1 
IlL I Data 

Vee = 5.5 V, VI = 0.4 V mA 
-1.3 -1.3 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs higj"l 

lee Vee = 5.5 V l Outputs low 84 84 mA 

I Outputs disabled 88 88 

tAli typical values are at Vee = 5 V, TA = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS374, SN74AS374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

switching characteristics (see note 1) 

VCC = 5 V, vcc = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

PARAMETER 
FROM TO R1 = 500 Q, R1 = 500 Q, 

(INPUT) (OUTPUT) R2 = 500 Q, R2 = 500 Q, 

TA = 25°C TA = MIN to MAX 

'AS374 SN54AS374 

MIN TYP MAX MIN lYP; 
fmax 165 

tPlH 
elK Q 

5.5 

tpHl 6 

tpZH - 3.5 
oe Q 

tpZl 5 

tpHZ 
oe Q 

3.5 

tplZ 5.5 

tAli typical values are at Vee = 5 V. TA = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 

OUTPUT 
CONTROL 1 

CLOCK 1 

BIDIRECTIONAL 
DATA BUS 1 

OUTPUT 
CONTROL 2 

CLOCK 2 

TYPICAL APPLICATION DATA 

BIDIRECTIONAL BUS DRIVER 

'ALS374 

yOr'AS374 

EN . 

~1 
10 [> \l 

'ALS374 
or 'AS374 

EN 

C1 

-+- \l <J 101-+-

4 I: 
...- .. - -.. -... .. - -.: .... .. 

BUS CLOCK 1 H~-U-
EXCHANGE -U-
CLOCK CLOCK 2 . H ~ 

CLOCK CIRCUIT FOR BUS EXCHANGE 

TEXAS INSTRUMENTS 
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MAX 

SN74AS374 

MIN TYP:t MAX 

165 

5.5 

6 

3.5 

5 

3.5 

5.5 

BIDIRECTIONAL 
DATA BUS 2 

UNIT 

MHz 

ns 

ns 

ns 
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TYPES SN54ALS465 THRU SN54ALS468, SN74ALS465 THRU SN74ALS468 
OCTAL BUFFERS WITH 3·STATE OUTPUTS 

• Mechanically and Functionally Interchangeable with 
DM71/81LS97 and DM71/81LS98 

• P-N-P Inputs Reduce Bus Loading 

• 3-State Outputs Rated at IOL of 12 rnA and 24 rnA for 
SN54ALS' and SN74ALS', Respectively 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

DEVICE 
'ALS465 
'ALS466 
'ALS467 
'ALS468 

DATA PATH 
True 
Inverting 
True 
Inverting 

D2661. APRIL 1982 

SN54ALS465, SN54ALS466 ... J PACKAGE 

SN74ALS465, SN74ALS466 ... N PACKAGE 

<31 

A1 
Y1 

A2 
Y2 

(TOP VIEW) 

Vee 
<32 
AB 
Y8 
A7 
Y7 
A6 

Y6 
A5 

GND-.... __ r- Y5 

SN54ALS465, SN54ALS466 ... FH PACKAGE 

SN74ALS465. SN74ALS466 ... FN PACKAGE 

(TOP VIEW) 

description 
U 

.......... - UN >- <tIt:) >It:) 

2·230 

These octal buffers utilize the latest advanced low-power 
Schottky technology. The 'ALS465 and 'ALS466 have a two­
input active-low AND enable gate controlling all eight data 
buffers. The' ALS46 7 and' ALS468 have two separate active­
low enable inputs each controlling four data buffers. In each 
case, a high level on any G places the affected outputs at high 
impedance. 

The SN54ALS465. SN54ALS466, SN54ALS467, and 
SN54ALS468 are characterized for operation over the full 
military temperature range of - 55 °e to 125°e. 
The SN74ALS465, SN74ALS466, SN74ALS467, and 
SN74ALS468 are characterized for operation from ooe to 
70 0 e. 

PRODUCT PREVIEW 

A8 

YB 
A7 
Y7 
A6 

SN54ALS467.SN54ALS468 ... JPACKAGE 

SN74ALS467. SN74ALS468 ... N PACKAGE 

(TOP VIEW) 

1<3 Vee 
1A1 213 
1Y1 2A4 
1A2 2Y4 
1Y2 2A3 

2Y3 
2A2 

2Y2 

2A1 

SN54ALS467. SN54ALS468 ... FH PACKAGE 

SN74ALS467. SN74ALS468 ... FN PACKAGE 

(TOP VIEW) 

~~ U 
>- <tIt:) Ult:) 
~~~>N 

3 2 1 20 19 

910111213 

q-O~~N 

>-z>-<t>­
_~NNN 

2A4 

2Y4 

2A3 

2Y3 

2A2 
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TYPES SN54ALS465 THRU SN54ALS468, SN74ALS465 THRU SN74ALS468 
OCTAL BUFFERS WITH 3-STATE OUTPUTS 

logic symbols 

(1 ) ,....... 

(19) ,........ 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

(2) 

(4) 

(6) 

(8) 

(12) 

(14) 

(16) 

(18) 

'ALS465 

& 

EN 

, 
C> 

logic diagrams (positive logic) 

'ALS465 

G1 
(1 ) 

(;2 
(19) 

A1 
(2) 

A2 
(4) 

A3 
(6) 

A4 
(8) 

A5 
(12) 

A6 
(14) 

A7 
(16) 

A8 
(18) 

Pin numbers shown are for J and N packages. 

'ALS466 

& 

<31 
(1) ,....... 

EN 
<32 

(19) ,........ 

r 
(3) 

\7 V1 A1 
(2) 

., r 
C> \7 .......... (3) V1 

(5) 
V2 A2 

(4) ~ V2 
(7) 

V3 A3 
(6) ....... (7) 

V3 
(9) 

V4 A4 
(8) ~ (9) 

V4 
(11 ) 

V5 A5 
(12) ~ V5 

(13) 
V6 A6 

(14) ~ V6 
(15) 

V7 A7 
(16) ~ V7 

(17) 
V8 A8 

(18) ~ V8 

'ALS466 

G1 
(1 ) 

G2 (19) 

(3) 
V1 A1 

(2) (3) 
V1 

(5) 
V2 A2 

(4) (5) 
V2 

(7) 
V3 A3 

(6) (7) 
V3 

(9) 
V4 A4 

(8) (9) 
V4 

(11 ) 
V5 A5 

(12) (11 ) 
V5 

(13) 
V6 A6 

(14) (13) 
V6 

(15) 
V7 A7 

(16) (15) 
V7 

(17) 
VB A8 

(18) (17) 
V8 

TEXAS INSTRUMENTS 2·231 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

I • 



• 

TYPES SN54ALS465 THRU SN54ALS468, SN74ALS465 THRU SN74ALS468 
OCTAL BUFFERS WITH 3·STATE OUTPUTS 

logic symbols 

'ALS467 

1G 

1 A1 1Y1 

1A2 1Y2 

1A3 1Y3 

1A4 1Y4 

2G 

2A1 

2A2 

2A3 

2A4 
(18) 

logic diagrams (positive logic) 

'ALS467 

1 A 1 -,(:....2.;.....) ----f >-_-t-,-(3~) 1 Y 1 

1 A 2 _(:....4.;,....) -----f >-_-t-,-(5~) 1 Y 2 

1 A 3 _(:...;;,6..:...) ----f >-_+-.:...:.(7..:....) 1 Y3 

1 A4 ...;(_8):....-_--1 >-__ .;,....(9..:....) 1 Y4 

2A1 (12) (11 ) 
2Y1 

2A2 (14) (13) 
2Y2 

2A3 (16) (15) 
2Y3 

2A4 (18) (17) 
2Y4 

Pin numbers shown are for J and N packages. 

1 A1 

1A2 

-1A3 

1A4 

2G 

2A1 

2A2 

2A3 

2A4 

1G 

1A1 

1A2 

1A3 

1A4 

2G 

2A1 

2A2 

2A3 

2A4 

(2) 

(4) 

(6) 

(8) 

(12) 

(14) 

(16) 

(18) 

'ALS468 

'ALS468 

"><>-_+-.:...;;;(3.!.,.) 1 Y 1 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

~_+-.:...;;;(5.!.,.) 1 Y2 

>o--t-....;(:....7.;.....) 1 Y3 

~ __ =(9.!.,.) 1 Y4 

~_+-'-( 1.;....1....:..) 2Y1 

.><>-_+-=-( 1_3...;...) 2Y2 

(15) 2Y3 

~_--'-( 1-,7...:.) 2Y4 
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TYPES SN54ALS465 THnU SN54ALS46B, SN74ALS465 THRU SN74ALS46B 
OCTAL BUFFERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS465 THRU SN54ALS468 ................ - 55 °e to 125 °e 

SN74ALS465THRUSN74ALS468 ................... OOeto70oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS465 SN74ALS465 

THRU THRU 

SN54ALS468 SN74ALS468 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-12 
10H High-level output current mA 

-15 

12 
10L Low-level output current mA 

24 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS465 SN74ALS465 

THRU THRU 
PARAMETER TEST CONDITIONS 

SN54ALS468 SN74ALS468 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, 10H = -12 mA 2 

Vee = 4.5V IOH = -15 mA 2 

Vee = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V 10l = 24 mA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 20 20 

10Zl Vee = 5.5 V, Vo = 0.4 V -20 -20 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

'AlS465 
Outputs high 

Vee = 5.5 V Outputs low 
'AlS467 

lee 
Outputs disabled 

Outputs high 6 11 6 10 
'AlS466 

13 22 Vee = 5.5 V Outputs low 13 25 
'AlS468 

Outputs disabled 25 17 28 17 

tAli typical values are at VCC = 5 V, TA = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 
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J.lA 

J.lA 

mA 

J.lA 

mA 

mA 

mA 
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TYPES SN54ALS465 THRU SN54ALS468, SN74ALS465 THRU SN74ALS468 
OCTAL BUFFERS WITH 3·STATE OUTPUTS 

• ALS46 5 •• ALS46 7 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 
R1 = 500 Q. 

FROM TO R2 = 500 Q. 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS465 SN74ALS465 

SN54ALS467 SN74ALS467 

MIN TYPl: MAX MIN TYPl: MAX 

tpLH 
A Y 

tpHL 

tpZH G Any Y 
tpZL 

tpHZ G Any Y 
tpLZ 

• ALS466 •• ALS468 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 
R1 = 500 Q. 

FROM TO R2 = 500 Q. 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS466 SN74ALS466 

SN54ALS468 SN74ALS468 

MIN MAX MIN MAX 

tpLH 
A y 3 15 3 13 

tpHL 2 11 2 9 

tpZH G 4 21 4 16 
Any Y 

tpZL 7 25 7 23 

tpHZ G 2 12 2 10 
Any Y 

tpLZ 5 25 5 22 

tAli typical values are at Vee = 5 V. TA = 25 oe. 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8·BIT IDENTITY COMPARATORS 

02661, JUNE 1982-REVISED DECEMBER 1982 

o Compares Two 8·Bit Words 

o Choice of Totem·Pole or Open·Collector Outputs 

o 'ALS518, 'ALS520, and 'ALS522 Have 20-kQ Pull-up 
Resistors on Q Inputs 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

INPUT OUTPUT FUNCTION 

TYPE PULL-UP AND 

RESISTOR CONFIGURATION 

'ALS518 Yes P = Q open-collector 

'ALS519 No P = Q open-collector 

'ALS520 Yes P = Q totem-pole 

'ALS521t No P = Q totem-pole 

'ALS522 Yes P = Q open-collector 

t 'ALS521 is identical to 'ALS688 

description 

These identity comparators perfrom comparisons on two eight­

bit binary or BCD words. The' ALS518 and' ALS51 9 provide 

P=Q outputs, while the 'ALS520, 'ALS521, and 'ALS522 
provide P=Q outputs. The 'ALS518, 'ALS519, and 'ALS522 
have open-collector outputs. The 'ALS518, 'ALS520, and 

'ALS522 feature 20-kQ pull-up termination resistors on the Q 
inputs for analog or switch data. 

The SN54ALS518 through SN54ALS522 are characterized for 

operation over the full military temperature range of - 55 °e to 

125°e. The SN74ALS518 through SN74ALS522 are 

characterized for operation from ooe to 70 °e. 

FUNCTION TABLE 

SN54ALS' • . . J PACKAGE 

SN74ALS' ... N PACKAGE 

(TOP VIEWI 

G Vee 
PO P=Q 
QO Q7 
P1 P7 
Q1 Q6 
P2 P6 
Q2 Q5 
P3 P5 
Q3 Q4 

GND P4 

SN54ALS' . . . FH PACKAGE 

SN74ALS' ... FN PACKAGE 

(TOP VIEW) 

P1 
Q1 
P2 
Q2 
P3 

3 2 1 20 19 

Q7 

P7 
Q6 
P6 
Q5 

'P=Q for 'ALS518 and 'ALS519, and P=Q for 

'ALS520, 'ALS521, and 'ALS522. 

NC - no internal connection. 

INPUTS OUTPUTS 

DATA ENABLE 
P=Q 

P, Q G P=Q 

P=Q L H L 

P>Q L L H 

P<Q L L H 

X H L H 

Copyright © 1982 by Texas Instruments Incorporated. 
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TYPES SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8·BIT IDENTITY COMPARATORS 

logic symbols 

'ALS518 'ALS520 'ALS522 

• 
'ALS519 

CaMP 

G Gl C> 
PO 

l 
Pl 

P2 

P3 
18) 

P4 1111 

P5 1131 

PS 1151 

P7 1171 
lP=O 0 

1191 

00 131 

} 
01 151 

02 171 

03 191 

04 1121 

1141 
05 

11S1 
OS 

1181 
07 

logic diagrams (positive logic) 

'ALS518 

'ALS519 

P7 

07 

P6 

06 

P5 

as 

P4 

04 

P3 

03 

P2 

02 

Pl 

01 

PO 

00 

P=O 

Pin numbers shown are for J and N packages. 

2·236 

'ALS521 
CaMP 

G Gl C> 
PO 

12) 

} Pl 
14) 

P2 
lSI 

P3 18) 

P4 1111 

P5 1131 

PS 1151 

P7 117) 119) 
P=O lP=O 

00 131 

} 
01 151 

02 17) 

03 191 

04 1121 

1141 
05 

11S1 
OS 

07 
118) 

P5 

05 

P4 

04 

P3 

03 

P2 

02 

Pl 

01 

PO 

00 

TEXAS INSTRUMENTS 
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Gl 

PO 

} Pl 

P2 

P3 
18) 

P4 1111 

P5 113) 

P6 115) 

P7 117) 

00 131 

l 
01 151 

02 171 

03 191 

04 112) 

1141 
as 11S) 

OS 118) 
07 

'ALS520 

'ALS521 

'ALS522 

CaMP 

C> 

lP=O 0 
119) 

0-_1;,.:..19;,.:..)_ P=O 

P=O 
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TYPES SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8·BIT IDENTITY COMPARATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: Q inputs of' ALS518, 'ALS522 .................... Vee + 0.5 V or 5.5 V, whichever is less 

All other inputs ....................................................... 7 V 
Off-state output voltage ............................................................. 7 V 
Operating free-air temperature range: SN54ALS518, SN54ALS519, SN54ALS522 ....... - 55 °e to 125 De 

SN74ALS518,SN74ALS519,SN74ALS522 ........... ODet070 De 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 De 

recommended operating conditions 

SN54ALS518 SN74ALS518 

SN54ALS519 SN74ALS519 
UNIT 

SN54ALS522 SN74ALS522 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output current 5.5 5.5 V 

IOL Low-level output current 
12 

24 
mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS518 SN74ALS518 

PARAMETER 
SN54ALS519 SN74ALS519 

TEST CONDITIONS UNIT 
SN54ALS522 SN74ALS522 

MIN TYPl MAX MIN TYPl MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = -5.5 mA 0.1 0.1 mA 

VOL 
Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

IOL = 24 mA 
V 

Vee = 4.5 V 0.35 0.5 

II 
'ALS518, 'ALS522 Q inputs Vee = 5.5 V, VI = 5.5V 0.1 0.1 

mA 
All other inputs Vee = 5.5 V VI = 7 V 0.1 0.1 

IIH 
'ALS518, 'ALS522 Q inputs -0.2 -0.2 mA 

All other inputs 
Vee = 5.5 V, VI = 2.7 V 

20 20 /JA 

IlL 
'ALS518, 'ALS522 Q inputs -0.6 -0.6 

Vee = 5.5 V, VI = 0.4 V mA 
All other inputs -0.1 -0.1 

'ALS518 11 17 11 17 

lee 'ALS519 Vee = 5.5 V 11 17 11 17 mA 

'ALS522 9 15 9 15 

tAli typical values are at VCC = 5 V, T A = 25 cc. 

Additional information on these products can be obtained from the factory as it becomes available. 

ADVANCE INFORMATION 

• I 

This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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TYPES SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8-BIT IDENTITY COMPARATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage: Q inputs of 'ALS520 . . . . . . . . . . . . . . . . . . . . . . . . . . . Vee + 0.5 V or 5.5 V, whichever is less 

All other inputs ....................................................... 7 V 
Operating free-air temperature range: SN54ALS520, SN54ALS521 .................. - 55 °e to 125 °e 

SN74ALS520,SN74ALS521 ...................... OOeto70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS520 SN74ALS520 

SN54ALS521 SN74ALS521 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current 
-1 

mA 
-2.6 

10L Low-level output current 
12 

mA 
24 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS520 SN74ALS520 

PARAMETER TEST CONDITIONS SN54ALS521 SN74ALS521 UNIT 

MIN TYPi MAX MIN TYPi MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH 
Vee = 4.5 V, IOH = -1 mA 24 3.3 

V 
Vee = 4.5 V 10H = 2.6 mA 2.4 3.2 

VOL 
Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

V 
Vee - 4.5 V IOL - 24 mA 0.35 0.5 

II 
'ALS520 Q inputs Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

mA 
All other inputs Vee = 5.5 V VI = 7 V 0.1 0.1 

IIH 
'ALS520 Q inputs -0.2 -0.2 mA 

All other inputs 
Vee = 5.5 V, VI = 2.7V 

20 20 ,..A 

IlL 
'ALS520 Q inputs -0.6 -0.6 

Vee = 5.5 V, VI = 0.4 V mA 
All other inputs -0.1 -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

'ALS520 9 15 9 15 
lee 'ALS521 Vee = 5.5 V 

9 9 
mA 

15 15 

*AII typical values are at Vee = 5 V. TA = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8·BIT IDENTITY COMPARATORS 

, ALS518, , ALS519 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
RL = 680 Q. 

PARAMETER TA = MIN to MAX 
(INPUT) (OUTPUT) 

SN54ALS518 SN74ALS518 

SN54ALS519 SN74ALS519 

MIN MAX MIN MAX 

tpLH P=Q 
15 37 15 33 

P or Q 
tpHL 3 18 3 15 

tpLH G P=Q 
15 37 15 33 

tpHL 3 18 3 15 

, ALS522 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO RL = 680 Q. 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS522 SN74ALS522 

MIN MAX 

tpLH 
P or Q P=Q 

10 30 

tpHL 5 25 

tpLH G P=Q 8 30 

tpHL 8 30 

tAli typical values are at Vee = 5 V, T A = 25°e. 
NOTE 1. For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 

182 ADVANCE INFORMATION 

This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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MIN MAX 

10 25 

5 23 

8 25 

8 23 

UNIT 

ns 

ns 

UNIT 

ns 

ns 
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iYPES SN54AiS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8·BIT IDENTITY COMPARATORS 

switching characteristics (see note 1) 

Vcc = 4.S V to S.S V. 

CL = SO pF. 

FROM TO 
RL = SOO Q. 

PARAMETER TA = MIN to MAX 
(INPUT) (OUTPUT) 

SNS4ALSS20 SN74ALS520 

SN54ALSS21 SN74ALS521 

MIN MAX MIN MAX • tpLH 
P or Q P=Q 

3 16 3 12 
tpHL 5 25 5 20 

tpLH 
G P=Q 

2 15 2 12 

tPHL 5 23 5 22 

NOTE 1. For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54ALS533, SN54AS533, SN74ALS533, SN74AS533 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

• B-Latches In a Single Package 

• 3-State Bus-Driving Inverting Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• P-N-P Inputs Reduce D-C Loading on Data Lines 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low­
impedance loads. They are particularly suitable for implementing 
buffer registers, 110 ports, bidirectional bus drivers, and working 
registers. 

The eight latches of the' ALS533 and' AS533 are transparent 
Ootype latches. While the enable (C) is high, the 0. outputs will 
follow the complements of the 0 inputs. When the enable is 
taken low, the 0 outputs will be latched at the inverses of the 
levels that were set up at the 0 inputs. The 'ALS533 and 
'AS533 are functionally equivalent to the' ALS373 and' AS373 
except for having inverted outputs. 

A buffered output-control (OC) input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines significantly. The 
high-impedance third state and increased drive provide the 
capability to drive the bus lines in a bus-organized system 
without need for interface or pull-up components. 

The output control does not affect the internal operation of the 
latches. Old data can be retained or new data can be entered 
while the outputs are off. 

The SN54ALS533 and SN54AS533 are characterized for 
operation over the full military temperature range of - 55 °C to 
125°C. The SN74ALS533 and SN74AS533 are characterized 
for operation from DoC to 70°C. 

PRODUCT PREVIEW 

02661. APRIL 1982 

SN54ALS533, SN54AS533. J PACKAGE 

SN74ALS533, SN74AS533. N PACKAGE 

(TOP VIEW) 

DC VCC 
10. 80 
10 80 
20 70 
20 
30 
30 
40 
40. 

GNO 

70 
60 
60 
50 
50. 
C 

SN54ALS533.SN54AS533 FHPACKAGE 

SN74ALS533,SN74AS533 FNPACKAGE 

(TOP VIEW) 

OIOIU ~IO ...-...-0>00 

20 BO 
20 70 
30 70. 
30 60 
40 60 

9 

100 UIO 0 
'<tZ l!)l!) 

o 

FUNCTION TABLE (EACH LATCH) 

INPUTS OUTPUT 

OC ENABLE C D a: 
L H H L 

L H L H 

L L X 0.0 
H X X Z 

Copyright © 1982 by Texas Instruments Incorporated 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54ALS533, SN54AS533, SN74ALS533, SN74AS533 
OCTAL D·TVPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

logic symbol 

logic diagram (positive logic) 

10---+-1 

20---~ 

40---+-4 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS533, SN54AS533 .................... - 55°C to 125 °e 

SN74ALS533,SN74AS533 ........................ OOeto70oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50 °e 
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TYPES SN54ALS533, SN74ALS533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS533 SN74ALS533 

MIN NOM MIN NOM 
UNIT 

MAX MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-1 

mA 
-2.6 

IOl low-level output current 
12 

24 
mA 

tw Pulse duration. Enable e high ns 

tsu Setup time. data before enable el ns 

th Hold time. data after enable el ns 

TA Operating free-air temperature - 55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
SN54ALS533 SN74ALS533 

TEST CONDITIONS UNIT 
MIN TYP; MAX MIN TYP; MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

VOH 
Vee = 4.5 V. IOH = -1 mA 2.4 3.3 

Vee =4.5V -2.6 mA 3.2 
V 

IOH = 2.4 

VOL 
Vee = 4.5 V. IOl = 12 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V 
V 

IOl = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V. Vo = 2.7V 20 20 ~A 

IOZl Vee = 5.5 V. Vo = 0.4 V -20 -20 ",A 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 ~A 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

l Outputs high 10 10 

lee Vee = 5.5 V I Outputs low 17 17 mA 

I Outputs disabled 18.5 18.5 

*AII typical values are at Vee = 5 V, T A = 25 ac. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS533, SN74ALS533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO R1 = 500 Q, 

UNIT 
(INPUT) (OUTPUT) R2 = 500 Q, 

TA = MIN to MAX 

SN54ALS533 SN74ALS533 

MIN TYP; MAX MIN TYP; MAX 

tpLH 
0 a 10 10 

10 10 
ns 

tPHL 

tpLH 
C Any a 13 13 

13 
ns 

tpHL 13 

tpZH 
OC Anya 

10 10 

12 12 
ns 

tpZL 

tPHZ Oc' Anya 
7 7 

ns 
tpLZ 9 9 

iAIl typical values are at VCC = 5 V, T A = 25 ac. 
NOTE1: For load circuit and voltage waveforms, see page 1·12. 

D latch signal conventions 

It is TI practice to name the outputs and other inputs of a D-type latch and to draw its logic symbol based on the 
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing complementary data are called O. An input that causes a Q output to go high or a a output to go low is called 
Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names (PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 
pin numbers are shown in parentheses. 

PRE 
C 

o 
CLR 

S 

C1 

10 

R 

(5) Q 

(6) Q 

CLR 
C 

5 
PRE 

R (5) 
Q 

C1 

10 

S 
Q 

Notice that G and a exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (1::::..) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 
polarity indicator changes at D, G, and O. Of course pin 5 (0) is still in phase with the data input D, but now both are 
considered active-low. 

2·244 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

482 



TYPES SN54AS533. SN74AS533 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS533 SN74AS533 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low·level input voltage 0.8 0.8 V 

IOH High·level output current 
-12 -12 

-15t 
mA 

IOL Low·level output current 
32 32 

48t 
mA 

tw Pulse duration, enable e high ns 

tsu Setup time, data before enable e~ ns 

th Hold time, data after enable e~ ns 

TA Operating free-air temperature - 55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS533 SN74AS533 

UNIT 
MIN TYP; MAX MIN TYP; MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

VOH 
Vee = 4.5 V, IOH = -12 mA 2.4 3.2 2.4 3.2 

Vee = 4.75 V, IOH = -15 mA 2.4 3.3 
V 

VOL 
Vee = 4.5 V, IOL = 32 mA 0.25 0.5 0.25 0.5 

V 
Vee = 4.75 V, IOL = 48 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 50 50 ",A 

IOZL Vee = 5.5 V, Vo = 0.4 V -50 -50 Io'A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 Io'A 

IlL Vee = 5.5 V, VI = 0.4 V -0.2 -0.2 mA 

IO§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 71 71 

lee Vee = 5.5 V I Outputs low mA 

I Outputs disabled 

*AII typical values are at Vee = 5 V. T A = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS533, SN74AS533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 5 V, vec = 4.5 V to 5.5 V, 
CL=15pF, CL = 50 pF, 

FROM TO 
R1 = 500 Q, R1 = 500 Q, 

PARAMETER R2 = 500 Q, R2 = 500 Q, UNIT 
(INPUT) (OUTPUT) 

TA = 25°C TA = MIN to MAX 

'AS533 SN54AS533 SN74AS533 

MIN TYP* MAX MIN TYP* MAX MIN TYP* MAX • tpLH Q 5.5 '5.5 
D ns 

tpHL 4 4 

tpLH 
AnyO 

7 7 
C ns 

tPHL 5 5 

tpZH 
OC AnyO 

3.5 3.5 

5 5.5 
ns 

tpZL 

tpHZ 
OC Any IT 3.5 3.5 

5.5 5.5 
ns 

tpLZ 

*AII typical values are at Vee = 5 V, TA = 25 ae. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS534. SN54AS534. SN74ALS534. SN74AS534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

• 3-State Bus-Driving Inverting Outputs 

• Buffered Control Inputs 

• P-N-P Inputs Reduce D-C Loading on Data Lines 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These 8-bit flip-flops feature three-state outputs designed 
specifically for driving highly capacitive or relatively low­
impedance loads. They are particularly attractive for 
implementing buffer registers, I/O ports, bidirectional bus drivers, 
and working registers. 

The eight flip-flops of the 'AlS534 and 'AS534 are edge­
triggered D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic states 
that were set up at the D inputs. The' AlS534 and' AS534 are 
functionally equivalent to the 'AlS374 and 'AS374 except for 
having inverted outputs. 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or a 
high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high­
impedance third state and increased drive provide the capability 
to drive the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control does not affect the internal operation of the 
flip·flops. Old data can be retained or new data can be entered 
while the outputs are off. 

The SN54AlS534 and SN54AS534 are characterized for 
operation over the full military temperature range of - 55 °C to 
125 °C. The SN74AlS534 and SN74AS534 are characterized 
for operation from 0 °C to 70 oC. 

PRODUCT PREVIEW 

D2661. APRIL 1982 

SN54AlS534,SN54AS534. 

SN74AlS534.SN74AS534. 

(TOP VIEW) 

oc 
1(1 
1D 
2D 
20. 
30. 
3D 
4D 
40. 

GND 

VCC 
80. 
8D 
7D 
75 
65 
6D 
5D 
50 
ClK 

J PACKAGE 

N PACKAGE 

SN54AlS534, SN54AS534. FH PACKAGE 

SN74AlS534, SN74AS534. FN PACKAGE 

(TOP VIEW) 

U 
~ 1~lg ~Ig 

2D 80 
20 70 
30 7Q 
3D 65 
4D 60 

100 lo:::lO 0 
'<tt§d llllll 

FUNCTION TABLE (EACH FLIP-FLOP) 

INPUTS OUTPUT 

OC ClK D Q 

l t H l 

l t L H 

L L X 00 
H X X Z 
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TYPES SN54ALS534, SN54AS534, SN74ALS534, SN74AS534 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

logic symbol 

40 (B) 

50 (13) 

60 (14) 

70 (17) 

BO (18) 

logic diagram (positive logic) 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .............................................................. 7 V 
Input voltage ......................... '.' ......................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS534, SN54AS534 ............... . . . .. - 55°C to 125°C 

SN74ALS534,SN74AS534 ........................ OOCt070 DC 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 1 50 DC 
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TYPES SN54ALS534, SN74ALS534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS534 SN74ALS534 

MIN NOM MAX NOM 
UNIT 

MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage O.B O.B V 

IOH High-level output current 
-1 

-2.6 
mA 

IOl low-level output current 
12 

24 
mA 

fclock Clock frequency MHz 

tw Pulse duration I elK high 

I elK low 
ns 

tsu Setup time, data before elKt ns 

th Hold time, data after elKt ns 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS534 SN74ALS534 

UNIT 
MIN TVP* MAX MIN TVP* MAX 

VIK Vee = 4.5 V, II = -lB mA -1.5 -1.5 V 

VOH 
Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
Vee = 4.5V IOH = -2.6 mA 2.4 3.2 

V 

VOL 
Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
Vee = 4.5 V IOL = 24 mA 0.35 0.5 

V 

10ZH Vee = 5.5 V, Vo = 2.7 V 20 20 "A 
10ZL Vee = 5.5 V, Vo = 0.4 V -20 -20 "A 
II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 "A 
III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 
lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 11 11 

ICC Vee = 5.5 V I Outputs low 19 19 mA 

I Outputs disabled 20 20 

tAli typical values are at Vee = 5 V, T A = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS534, SN74ALS534 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO R1 = 500 Q, 

(INPUT) (OUTPUT) R2 = 500 Q, 
UNIT 

TA = MIN to MAX 

SN54ALS534 SN74ALS534 

MIN TYP~ MAX MIN TYP~ MAX 
fmax 50 50 MHz 

tplH 
elK Any Q 

8 8 

tpHl 8 8 
ns 

tpZH 
5C Any Q 

10 10 
tpZl 12 12 

ns 

tpHZ 5C Any Q 
7 7 

tplZ 9 9 
ns 

*AII typical values are at Vee = 5 V, TA = 25°e. 
NOTE 1: For load circuit and voltage waveforms, see page 1·12. 

D flip-flop signal conventions 

It is TI practice to name the outputs and other inputs of a Ootype flip-flop and to draw its logic symbol based on the 
assumption of true data (0) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low is called 
Preset; an input that causes a IT output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names (PRE and ClR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 
pin numbers are shown in parentheses. 

PltE 
ClK 

o 
ClR 

s 

10 

R 

(5) Q 

(6) a 

ClR (5) 
Q 

ClK C1 

0 (6) Q 

PRE 

Notice that Q and 0 exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (1::>..) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 
polarity indicator changes at 0, Q, and O. Of course pin 5 (0) is still in phase with the data input 0, but now both are 
considered active-low. 
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TYPES SN54AS534, SN74AS534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS534 SN74AS534 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

Vil low·level input voltage 0.8 0.8 V 

High·level output current 
-12 -12 

IOH mA 
-15t 

IOl low·level output current 
32 32 

mA 
48t 

fclock Clock frequency MHz 

tw Pulse duration I elK high 

I elK low 
ns 

tsu Setup time, data before ClKt ns 

th Hold time, data after elKt ns 

TA Operating free-air temperature - 55 125 0 70 °C 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS534 SN74AS534 

UNIT 
MIN TYPi MAX MIN TYPi MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

VOH 
Vee = 4.5 V, 10H = -12 mA 2.4 3.2 2.4 3.2 

Vee = 4.75 V, 
V 

10H = -15 mA 2.4 3.3 

Vee = 4.5 V, 10l = 32 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.75 V, 10l = 48 mA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 50 50 ~A 

10Zl Vee = 5.5 V, Vo = 0.4 V -50 -50 /iA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 ~A 

III 
I oe,elK 

Vee = 5.5 V, VI = 0.4 V 
-0.2 -0.2 

I D 
mA 

-1.3 -1.3 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 84 84 

ICC Vee = 5.5 V I Outputs low mA 

I Outputs disabled 

tAli typical values are at Vee = 5 V, TA = 25 De. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS534, SN74AS534 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 5 V, vcc = 4.S V to S.S V, 

CL = 1SpF, CL = 50 pF, 

FROM 
R1 = SOO Q, R1 = SOO Q, 

TO 
R2 = 500 Q, R2 = 500 Q, UNIT PARAMETER 

(INPUT) (OUTPUT) 
TA = 2SoC TA = MIN to MAX 

'ASS34 SNS4ASS34 SN74ASS34 

MIN TYP; MAX MIN TYP; MAX MIN TYP; MAX • fmax 165 165 MHz 

tplH - 5.5 5.5 
elK Any Q 

6 
ns 

tpHL 6 

tpZH 
DC Any Q 

3.5 3.5 
ns 

tpZL 5 5 

tpHZ - - 3.5 3.5 
DC Any Q ns 

tpLZ 5.5 5.5 

tAli typical values are at Vee = 5 V, TA = 25°e. 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS53B, SN74ALS53B 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

D2661, APRIL 1982 

o 3-State Outputs 

o Output Polarity Control 

o Data Multiplexing Capability 

o Multiple Enables for Expansion 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

The 'ALS538 decoder/demultiplexer accepts three address input 
signals (A, B, C) and decodes them to select one-of-eight 
mutually exclusive outputs. If the polarity control input (AL) is 
high, the outputs are active-low; if AL is low, the outputs are 
active-high. Two active-high and two active-low input enables 
are available for easy expansion to 1-of-32 decoding with four 
packages, or for data demultiplexing to 1 -of-8 or 1-of-16 
destinations. A high signal on either of the output enables (DE 1 
and DE2) forces all outputs to the high-impedance state. 

The SN54ALS538 is characterized for operation over the full 
military temperature range of - 55 °C to 125 °C. The 
SN74ALS538 is characterized for operation from 0 °C to 70 °C. 

SN54ALS538 . , , J PACKAGE 

SN74ALS538 . . . N PACKAGE 

(TOP VIEW) 

Y2 VCC 
Yl Y3 
YO Y4 

DEl C 
DE2 <34 

A <33 
B G2 

Y5 Gl 
Y6 AL 

GND Y7 

SN54ALS538. . FH PACKAGE 

SN74ALS538. . FN PACKAGE 

DEl 

DE2 
A 
B 

Y5 

(TOP VIEW) 

u 
~;:~~~ 

Y4 

C 
G4 
G3 
G2 

FUNCTION TABLE (EACH DECODER/DEMUL TIPLEXERI 

FUNCTION INPUTS OUTPUTS 
OE1 DE2 G1 G2 G3 G4 C B A Yo Y1 Y2 Y3 Y4 Y5 Ys Y-.L 

High impedance H X X X X X X X X Z Z Z Z Z Z Z Z 
(AL = XI X H X X X X X X X Z Z Z Z Z Z Z Z 

L L L X X X X X X 
Disable L L X L X X X X X All outputs same 

(AL = XI L L X X H X X X X level as AL 
L L X X X H X X X 
L L H H L L L L L H L L L L L L L 
L L H H L L L L H L H L L L L L L 
L L H H L L L H L L L H L L L L L 

Active-High L L H H L L L H H L L L H L L L L 
Output 

(AL = LI L L H H L L H L L L L L L H L L L 
L L H H L L H L H L L L L L H L L 
L L H H L L H H L L L L L L L H L 
L L H H L L H H H L L L L L L L H 
L L H H L L L L L L H H H H H H H 
L L H H L L L L H H L H H H H H H 
L L H H L L L H L H H L H H H H H 

Active-Low L L H H L L L H H H H H L H H H H 
Output 

(AL = HI L L H H L L H L L H H H H L H H H 
L L H H L L H L H H H H H H L H H 
L L H H L L H H L H H H H H H L H 
L L H H L L H H H H H H H H H H L 

PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS53B, SN74ALS53B 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

logic symbols (alternatives) 

AL N{3 

& 
0E1 EN 

DE2 

A 

B 2 

c 

& 

Ga 

logic diagram (positive logic) 

AL 

OEl 

OE2 

A 

B 

c 

Gl 

G2 

G3 

G4 

x/v 
[> 

Pin numbers shown are for J and N packages. 

0, a,{3'V 
(3) 

1, a,{3'V 
(2) 

2, a,{3'V 
(1) 

3, a,{3'V 
(19) 

4, a,{3'V 
(18) 

5, a,{3'V 
(8) 

6, a,{3'V 
(9) 

7, a,{3'V 
( 11) 

DMUX 

AL 
(12) 

N10 [> 

& 
DE1 EN 

DE2 

YO A 
(6) 

:}Gf Y1 B 
(7) 

Y2 C 
(17) 

Y3 

Y4 
& 

Y5 

Y6 

Y7 

(3) 
YO 

(2) 
Yl 

(1) 
Y2 

(19) 
Y3 

(18) 
Y4 

(8) 
Y5 

(9) 
Y6 

(11 ) 
Y7 

0,10 'V 

1,10 'V 

2,10 'V 

3,10 'V 

4,10 'V 

5,10 'V 

6,10 'V 

7,10 'V 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

(3) 
YO 

(2) 
Y1 

( 1) 
Y2 

(19) 
Y3 

(18) 
Y4 

(8) 
Y5 

(9) 
Y6 

( 11) Y7 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output ............................................. 5.5 V 

Operating free-air temperature range: SN54ALS538 .............................. - 55°C to 125°C 
SN74ALS538 .................................. 0 °e to 70°C 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 
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TYPES SN54ALS53B, SN74ALS53B 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS538 SN74ALS538 

NOM 
UNIT 

MIN NOM MAX MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

-1 
IOH High-level output current 

-2.6 
mA 

12 
IOl Low-level output current mA 

24 

TA Operating free-air temperature - 55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS538 SN74ALS538 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPl: MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, 10H = -1 mA 2.4 3.3 
V VOH 

Vee - 4.5 V 10H = -2.6 mA 2.4 3.2 

Vee = 4.5 V, 10l = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V 10l = 24 mA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 20 20 p.A 

10Zl Vee = 5.5 V, Vo = 0.4 V -20 -20 p.A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 p.A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

10§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 

lee Vee = 5.5 V I Outputs low mA 

I Outputs disabled 

tAli typical values are at VCC = 5 V, T A = 25 DC. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS53B, SN74ALS53B 
3·L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS538 SN74ALS538 

• MIN TYPt MAX MIN TYPt MAX 

tpLH 
A, B, C Any Y ns 

tpHL 

tpLH 
Gl or G2 

tpHL 
Any Y ns 

tpLH G3 or G4 Any Y ns 
tpHL 

tpLH 
AL Any Y ns 

tpHL 

tpZH 
DEl or DE2 Any Y ns 

tpZL 

tPHZ DEl or DE2 
tPLZ 

Any Y ns 

tAli typical values are at VCC = 5 V, T A = 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS539, SN74ALS539 
DUAL 2·LlNE TO 4·LlNE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

o 3-5tate Outputs 

o Output Polarity Control 

o Data Multiplexing Capability 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

The' ALS539 decoder/demultiplexer contains two independent 

decoders, each of which accepts two address input signals (A 

and B) and decodes them to select one of four mutually exclusive 
outputs. If the polarity-control input (AL) is high, the outputs are 

active-low; if AL is low, the outputs are active-high. An active­

low input enable (G) is available for data demultiplexing. Data is 

routed to the selected output in noninverting form in the active­

low mode or in inverted form in the active-high mode. A high 

signal on the output enable (OE) forces the 3-state outputs to the 

high-impedance state. 

The SN54ALS539 is characterized for operation over the full 

military temperature range of - 55 °e to 125°e. The 

SN74ALS539 is characterized for operation from ooe to 70 0 e. 

FUNCTION TABLE 

(EACH DECODER/DEMULTIPLEXER) 

INPUTS OUTPUTS 
FUNCTION 

OE G B A YO Y1 Y2 Y3 
High Impedance H X X X Z Z Z Z 

Disable L H X X 
All outputs same 

level as AL 

L L L L H L L L 
Active-high 

L L L H L H L L 
Output 

L L H L L L H L 
(AL = L) 

L L H H L L L H 

L L L L L H H H 
Active-low 

L L L H H L H H 
Output 

L L H L H H L H 
(AL = H) 

L L H H H H H L 

PRODUCT PREVIEW 

02661, APRIL 1982 

SN54ALS539 ... J PACKAGE 
SN74ALS539 ... N PACKAGE 

(TOP VIEW) 

lY2 Vee 
lYl lY3 

lYO lB 

lAL lA 

10E 1<3 

2A 2G 

2B 20E 

2Y3 2AL 

2Y2 2YO 

GND 2Yl 

SN54ALS539 . . . FH PACKAGE 

SN74ALS539 ... FN PACKAGE 

(TOP VIEW) 

0 .... N UC") 
r rrUr ........ > .... 

2 1 2019 

lAL lB 

lA 
2A 6 lG 

2B 7 2G 

2Y3 8 20E 

10 11 1213 

N Cl O...J 
r Zrr« 
N t!JNNN 
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TYPES SN54ALS539, SN74ALS539 
DUAL 2·LlNE TO 4·LlNE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

logic symbols (alternatives) 

x/v DMUX 
NIJ (3) 1AL 

(4) 
N10 (3) 

0, aj3'V 1YO 0,10 'V 1YO EN (2) 10E EN (2) 1, aj3'V 1Y1 1,10 'V 1Y1 
2, aj3'V 

(1) 
1Y2 O} 0 2,10 'V (1) 

1Y2 
3, aj3'V 

(19) 
1Y3 

1 G"j (19) 
3,10 'V 1Y3 

- (12) 
2YO (12) 

2YO 
(11) 

2Y1 (11) 
2Y1 

(9) 
2Y2 (9) 

2Y2 
(8) 

2Y3 (8) 
2Y3 

logic diagram (positive logic) 

1AL 

(3) 
1YO 

(2) 
1Y1 

(1) 
1Y2 

18 (19) 
1Y3 

(12) 
2YO 

(11) 
2Y1 

2A 

(9) 
2Y2 

28 (8) 
2Y3 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS539, SN74ALS539 
DUAL 2·LlNE TO 4·LlNE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 

Operating free-air temperature range: SN54ALS539 .............................. - 55°C to 125°C 
SN74ALS539 .................................. 0 °C to 70°C 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SNS4AlSS39 SN74AlSS39 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.S 4.5 5 5.S V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

-1 
IOH High-level output current mA 

-2.6 

12 
IOl Low-level output current mA 

24 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SNS4AlSS39 SN74ALSS39 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, 10H = -1 mA 2.4 3.3 
V VOH 

Vee = 4.5V 10H = -2.6 mA 2.4 3.2 

Vee = 4.5 V, 10l = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V 10l = 24 mA 0.35 0.5 

10ZH Vee = 5.5 V, Va = 2.7 V 20 20 /iA 

10Zl Vee = 5.5 V, Va = 0.4 V -20 -20 /iA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = S.5 V, VI = 2.7 V 20 20 /iA 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Va = 2.25V -30 -112 -30 -112 mA 

I Outputs high 

lee Vee = 5.5 V I Outputs low mA 

I Outputs disabled 

tAil typical values are at Vee = 5 V. TA = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS539. SN74ALS539 
DUAL 2·LlNE TO 4·LlNE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vee = 4.5 V to 5.5 V, 

eL = 50 pF. 

FROM TO 
R1 = 500 Q. 

PARAMETER R2 = 500 Q. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS539 SN74ALS539 

MIN TYPi MAX MIN TYPi MAX • tpLH 
A or B Y ns 

tpHL 

tpLH G Y ns 
tpHL 

tpLH 
P Y ns 

tpHL 

tpZH 
OC Y ns 

tpZL 

tpHZ 
OC Y ns 

tpLZ 

~AII typical values are at Vee = 5 V. T A = 25°C. 
NOTE1: For load circuit and voltage waveforms. see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS540, SN54ALS541, SN74ALS540, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

D2661, APRIL 1982 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

o P-N-P Inputs Reduce D-C Loading 

o Data Flow-Thru Pinout (All Inputs on Opposite 
Side from Outputs) 

o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed to have 
the performance of the popular SN54ALS240/ 
SN74ALS240 series and, at the same time, offer a pinout 
with inputs and outputs on opposite sides of the package. 
This arrangement greatly enhances printed circuit board 
layout. 

The three-state control gate is a 2-input NOR such that if 
either G1 or G2 is high, all eight outputs are in the high­
impedance state. 

The ' ALS540 provides inverted data and the 'ALS541 
provides true data at the outputs. 

The SN54ALS540 and SN54ALS541 are characterized 
for operation over the full military temperature range of 

-55°C to 125 °e. The SN74ALS540 and SN74ALS541 
are characterized for operation from 0 °e to 70°C. 

logic symbols 

'ALS540 

Al 12) 

A2 (3) 

A3 (4) 

A4 (5) 

AS (6) 

A6 171 

A7 (S) 

A8 (9) 

Pin numbers shown are for J and N packages 

'ALS541 

(18) VI 

(17) V2 

(16) V3 

115) V4 

(14) VS 

(13) V6 

(12) V7 

(11) VS 

SN54ALS540,SN54ALS541 ... JPACKAGE 

SN74ALS540, SN74ALS541 ... N PACKAGE 

(TOP VIEW) 

G1 Vee 
A1 <32 
A2 Y1 
A3 Y2 
A4 Y3 
A5 Y4 
A6 Y5 
A7 Y6 
A8 Y7 

GND Y8 

SN54ALS54~SN54ALS541 ... FHPACKAGE 

SN74ALS540, SN74ALS541 ... FN PACKAGE 

A3 
A4 5 

A5 6 

A6 7 

A7 8 

(TOP VIEW) 

U 
C'\Ir-_ UN 
<! <!I<!l >I<!l 

logic diagrams (positive logic) 

'ALS540 

(18) 
VI 

1171 
V2 

(16) 
V3 

115) 
V4 

1141 
V5 

(13) 
V6 

(12) 
V7 

111) 
VS 

Y1 
Y2 
Y3 
Y4 
Y5 

'ALS541 

lIS) 

1171 

1161 

115) 

(14) 

1131 

(12) 

Ill) 

VI 

V2 

V3 

V4 

V5 

V6 

V7 

VS 

Copyright © 1982 by Texas Instruments Incorporated 
ADVANCE INFORMATION 

This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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TYPES SN54ALS540, SN54ALS541, SN74ALS540, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS540, SN54ALS541 ............ ;...... - 55°C to 125°C 

SN74ALS540, SN74ALS541 ....................... ° °e to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS540 SN74ALS540 

SN54ALS541 SN74ALS541 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current 
-12 

rnA 
-15 

10L Low-level output current 
12 

rnA 
24 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS540 SN74ALS540 

PARAMETER TEST CONDITIONS SN54ALS541 SN74ALS541 UNIT 

MIN TYP:I: MAX MIN TYP:I: MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

Vee = 4.5 V, 10H = -3 rnA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, IOH = -12 rnA 2 V 

Vee = 4.5 V 10H = -15 rnA 2 

Vee = 4.5 V, 10L = 12 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V 10L = 24 rnA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 20 20 ",A 

10ZL Vee - 5.5 V, Vo - 0.4 V -20 -20 ",A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 ",A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

10§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

Outputs high 15 15 

'ALS540 Vee = 5.5 V Outputs low 18 18 rnA 

Outputs disabled 19 19 
lee Outputs high 15 15 

'ALS541 Vee = 5.5 V Outputs low 18 18 rnA 

Outputs disabled 19 19 

tAli typical values are at Vec = 5 V, TA = 25 DC. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS540, SN54ALS541, SN74ALS540, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

. ALS540 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

TO 
R1 = 500 Q. 

FROM 
R2 = 500 Q. UNIT PARAMETER 

(INPUT) (OUTPUT) 
TA = MIN to MAX 

SN54ALS540 SN74ALS540 

MIN TYP; MAX MIN TYP; MAX 

tpLH 
A Y 

6 6 
ns 

tpHL 6 6 
tpZH G y 13 13 

ns 
tpZL 18 18 
tpHZ G 7 7 Y ns 
tpLZ 11 11 

• ALS541 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

TO 
R1 = 500 Q. 

FROM 
R2 = 500 Q. UNIT PARAMETER 

(INPUT) (OUTPUT) 
TA = MIN to MAX 

SN54ALS541 SN74ALS541 

MIN TYP; MAX MIN TYP; MAX 

tpLH 6 6 
A Y ns 

tPHL 6 6 
tpZH G y 13 13 ns 
tpZL 18 18 
tpHZ G y 7 7 

ns 
tpLZ 11 11 

~AII typical values are at Vec = 5 V. T A = 25°C. 

NOTE1: For load circuit and voltage waveforms. see page 1·12. 
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561 
SYNCHRONOUS 4-81T COUNTERS WITH 3-STATE OUTPUTS 

• Carry Output for n-Bit Cascading 

• Buffer-Type Outputs Drive Bus Lines Directly 

• Choice of Asynchronous or Synchronous Load or Clear 

• Internal Look-Ahead for Fast Cascading 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

02661, DECEMBER 1982 

SN54ALS560,SN54ALS561 . 

SN74ALS560,SN74ALS561 . 

(TOP VIEW) 

ALOAD 
CLK 

A 
8 
C 
D 

ENP 
ACLR 
SCLR 
GND 

J PACKAGE 

N PACKAGE 

VCC 
RCO 
CCO 

G 
QA 
Q8 
QC 

QD 
ENT 
SLOAD 

SN54ALS560, SN54ALS561 ... FH PACKAGE 
description SN74ALS560, SN74ALS561 ... FN PACKAGE 

2·264 

The 'ALS560 decade counters and 'ALS561 binary counters are 
programmable and offer synchronous and asynchronous 
clearing as well as synchronous and asynchronous loading. All 
synchronous functions are executed on the positive-going edge 
of the clock. 

The clear function is initiated by applying a low level to either 
Asynchronous Clear (ACLR) or Synchronous Clear (SCLR). 
Asynchronous (direct) clearing overrides all other functions of 
the device, while synchronous clearing overrides only the 'other 

synchronous functions. Data is loaded from the A, 8, C, and D 
inputs by applying a low level to Asynchronous Load (ALOAD) or 
by the combination of a low level at Synchronous Load (SLOAD) 
and a positive-going clock transition. The counting function is 
enabled only when Enable P (ENP), Enable T (ENT), ACLR, 
ALOAD, SCLR, and SLOAD are all high. 

8 
C 
D 

ENP 

(TOP VIEW) 

:::£I~ uO 
...J...J uu 

<t:u<t:>o: 

d~C3~O 
1

0: 010 
I- 0 

CJ) ...J 
CJ) 

CCO 

G 

A high level at the Output Enable (<3) forces the Q outputs into the high-impedance state, and a low level enables those 
outputs. Counting is independent of G. ENT is fed forward to enable the Ripple Carry Output (RCO) to produce a high­
level pulse while the count is maximum (9 or 15). The Clocked Carry Output (CCO) produces a high-level pulse for a 
duration equal to that of the low level of the clock when RCO is high and the counter is enabled (both ENP and ENT are 
high); otherwise, CCO is low. CCO does not have the glitches commonly associated with a ripple-carry output. 
Cascading is normally accomplished by connecting RCO or CCO of the first counter to ENT of the next counter. 
However, for very-high-speed counting, RCO should be used for cascading since CCO does not become active until the 
clock returns to the low level. 

The SN54ALS560 and SN54ALS561 are characterized for operation over the full military temperature range of 
- 55 °C to 125 °C. The SN74ALS560 and SN74ALS561 are characterized for operation from 0 °C to 70 °C. 

Copyright © 1982 by Texas Instruments Incorporated 
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logic symbols 

ClK 

AClR 

AlOAO 

A 

B 
(4) 

C 
(5) 

0 
(G) 

TYPES SN54ALS560. SN54ALS561. SN74ALS560. SN74ALS561 
SYNCHRONOUS 4·81T COUNTERS WITH 3·STATE OUTPUTS 

FUNCTION TABLE 

INPUTS 

G Am ALOAD SCLR ENT ENP 
OPERATION 

SLOAD CLK 

H X X X X X X X Q Outputs Disabled 

L L X X X X X X Asynchronous Clear 

L H L X X X X X Asynchronous Load 

L H H L X X X t Synchronous Clear 

L H H H L X X t Synchronous Load 

L H H H H H H t Count 

L H H H H L X X Inhibit Counting 

L H H H H X L X Inhibit Counting 

'AlS5GO 'AlS561 

CTROIV10 CTROIV1G 

GCT=O [SYNC ClR) 

S'['QA'D 

CG/ 1, 2, 3, 5+ ClK CG/1,2,3,5+ 

Z7 (18) 
CCO 

Z7 (18) 7,1,2,9 
ACUi 7,1,2,9 cco 

(19) RCO (19) 
1 (CT=9)G9 

AU5Ai) 
1 (CT=15)G9 RCO 

4, GO/80 °A A 4, GO/80 

°B B 
(4) 

°c C 
(5) 

00 0 
(6) 

-

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS560. SN54ALS561. SN74ALS560. SN74ALS561 
SYNCHRONOUS 4·81T COUNTERS WITH 3·STATE OUTPUTS 

• ALS560 logic diagram (positive logic) 

ENT 

ENP 

CLK 

AclR 

ALOAO 

A 

B 

C 

o 

(17) 

(12) 

(7) 

(9) " 
v 

(11) 

(2) 

(8) 

(1) 

(3) 

(4) 

(5) 

(6) 

-" ... 

~ 
~~ 
C!:q-

:. 
_ ..... v 
-v -" -v 

1 ...... 
v 

1 "-v 

1 ...... 
v 

I " .... 

Pin numbers shown are for J and N packages 

-

~ 
:i& 
:Er 

-

~flF 
-

~ 
v ~ 

""f 

~ 

~ I r--

~ 
kR I-
ks . kt>C1 ~ 

10 
L.--

I 
~ I r--

~ 
kl R I-
f-os 
~t>C1 ~ 
~b.,.... 

r 

~ I ....--
f-oR I--
f-os - ~C1H>= 
~ 

I -~ I ~I-<r;-I-k s 
L.:I>C1 £ 
~,... 
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~ QC 

(13) 
Qo 

1 ~ 



TYPES SN54ALS560, SN54ALS561, SN14ALS560, SN14ALS561 
SYNCHRONOUS 4·81T COUNTERS WITH 3·STATE OUTPUTS 

, ALS561 logic diagram (positive logic) 

_ (17) 
G 

(12) 
ENT 

-" ,... 

~ (9) r-... 
ENP 

CLK 

ACLR 

ALOAD 

A 

D 

...... 

(11) ~~ 
~ 

(2) ...... 
(8) ~ 
(1) l ..q) ;, ,.... 
(3) r-... 

(4) 1 ...... 
v 

(5) 1 r-... 

(6) 
"-...... 

Pin numbers shown are for J and N packages 

~ (18) 
...... ccO 

fIT[ (19) 
RCO 

~ l -

~I 
....c:R t-

~ -(IS 

...o>C1 ~ (16) 
1D --...... 

~ I r---

~~I 
-(lR _ 

~ -(IS - ...ol>C1 -etC ,J!.5l 
~:>--v 

~ - l r---

~~I 
f-<R l-
f-< S 

~PC1~ (14) 
1D '-----

-
~fiD?~:St.;- r-l 

-~ 
f-os 

- l.(:I>C1~ 
1D ---- aD 

aB 

aC 
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561 
SYNCHRONOUS 4·81T COUNTERS WITH 3·STATE OUTPUTS 

, ALS560 typical load, count, and inhibit sequences 

G 

AClR -.J 
SClR LJ 

I 
ALbAO -U I 

I I 

SlOAO I I LJ 
I I I 

ENP ~ t2DPt«£~~~ 
I I I 

ENT ~ tOON'T CARE~ 
I I I 

ClK I 

,-

C ~ I ~OQ~',T,C;~~E~I ~qN\T.c:AR!~ 
I I I I I I o ~ I "'~~""""""~~~b'<"'<~;''''''i~c~'''''~~i~r<''''<'''~~1 ~o~'N'!3:~}t!~ 

"""""" I I I " , Ii 
___ ~ ~~HI-Z~~ I 

I I I I 
OB --.J ~ ______ ---,Il EM'HI-Z~~ 

I I I I 
Oc ~ ~ ________ ~~r-l ~~~~H~I-Z~~~~-~------------

I I I 

00 I I ~HI-Z~ 
I I I 

RCO 
___ I _______ ~r-lL ________ ~ ____ ~r_lL ____ ~1 _________ I __ ~ ____________ _ 

I I I I 
CCO __ ~I _______ ~rl I rlL __ ~I _______ ~~ __________ __ 

I 16 9 0 17 0 1 I HI-Z 5 I-- INHIBIT COUNTING ~ 
ASYNC ASYNC SYN SYNC COUNTING CONTINUES 
CLEAR lOAD CLEAR lOAD 
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561 
SYNCHRONOUS 4·81T COUNTERS WITH 3·STATE OUTPUTS 

'ALS561 typical load, count, and inhibit sequences 

G 

ACLR -.J 
SCiFi 

ALOAD -U 
I 

SLOAD I 
I 

ENP ~ 
I 

ENT ~ 

CLK 

A~ 

B~ 

C~ 

D~ 

I 
I 

LJ 
I 
I 
I 

I LJ 
I I 

EDON'T CAREJ r--
I I 

~ DON'T ~fR~3 
I I 

~HI-Z~~ I 
I I I 
~HI-Z~~ I 
I I __ ~ ______ ~r-l r-l~ __ ~I ________ ~I __ ~ __________ _ 

I __ ~ ________ ~rl rl~ __ ~ ________ ~I ______________ _ 

13 14 15 0 

ASYNC ASYNC 

CLEAR LOAD 

113 14 15 0 

SYNC SYNC 

CLEAR LOAD 

HI-Z I 5 ..- INHIBIT COUNTING --I 
CONTINUE COUNTING 
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561 
SYNCHRONOUS 4-81T COUNTERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS560, SN54ALS561 ................... - 55 °e to 1 25 °e 

SN74ALS560,SN74ALS561 : ...................... Ooe~70oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS560 SN74ALS560 

SN54ALS561 SN74ALS561 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

Q outputs -1 -2.6 
IOH High-level output voltage rnA 

CCO and RCO -0.4 -0.4 

Q outputs 12 24 
IOl low-level output current rnA 

CCO and RCO 4 8 

'AlS560 0 18 0 20 
fclock Clock frequency MHz 

'AlS561 0 25 0 30 

AClR or AlOAD low 20 15 

ClK high 27.5 25 
'AlS560 

27.5 tw Pulse duration ClK low 25 ns 

ClK high 20 16.5 
'AlS561 

ClK low 20 16.5 

High 25 20 
ENP, ENT 

low 25 20 

Data at A, B, C, D 25 20 

SClR 
low 21 15 

tsu Setup time before ClKt 
High (inactive) 35 30 

ns 

SlOAD 
low 20 15 

High (inactive) 35 30 

AClR or AlOAD inactive 10 10 

th Hold time after ClKt for data, ENP, ENT, SClR, or SlOAD 0 0 ns 

TA Operating free-air temperature - 55 125 0 70 °C 
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561 
SYNCHRONOUS 4·81T COUNTERS WITH 3·STATE OUTPUTS 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

SN54ALS560 SN74ALS560 
PARAMETER TEST CONDITIONS SN54ALS561 SN74ALS561 UNIT 

MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 
Vee = 4.5 V, IOH = -1 mA 2.4 3.3 

Q outputs 
Vee = 4.5 V 10H = -2.6 mA 2.4 3.2 

VOH V 
Vee = 4.5 V, 10H = -0.4 mA 2.5 3.4 

eeo and ReO 
Vee = 4.5 V 10H = -0.4 mA 2.7 3.4 

Vee = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 
Q outputs 

Vee = 4.5 V 10l = 24 mA 0.35 0.5 
VOL V 

Vee = 4.5 V, 10l = 4 mA 0.25 0.4 0.25 0.4 
eeo and ReO 

Vee = 4.5 V 10l = 8 mA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7V 20 20 IJA 
10Zl Vee = 5.5 V, Vo = 0.4 V -20 -20 IJA 

ENT and ENP 0.2 0.2 
II Vee = 5.5 V, VI = 7 V mA Other inputs 0.1 0.1 

ENT and ENP 40 40 
IIH 

Other inputs 
Vee = 5.5 V, VI = 0.4 V 

20 20 
IJA 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 
lo§ Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 mA 

I Outputs high 17 27 17 27 

lee Vee = 5.5 V I Outputs low 21 33 21 33 mA 

I Outputs disabled 22 36 22 36 

~AII typical values are at Vee = 5 V, TA = 25 ae. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561 
SYNCHRONOUS 4·81T COUNTERS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vec = 4.5 V to 5.5 V, 

Cl = 50 pF, 

FROM TO 
Rl = 500 Q, 

PARAMETER TA = MIN to MAX 
(INPUT) (OUTPUT) 

SN54AlS560 SN74AlS560 

SN54AlS561 SN74AlS561 

MIN MAX MIN MAX • fmax 
'AlS560 18 20 

'AlS561 25 30 

tplH 4 15 4 12 
ClK Any Q 

tpHl 5 21 5 18 

tplH 9 35 9 29 
ClK RCa 

tpHl 8 29 8 24 

tplH 8 31 8 26 
ClK CCO 

tpHl 5 20 5 16 

tplH 
AlOAD 

10 38 10 35 
Any Q 

tpHl 7 27 7 23 

tplH 
AlOAD 

15 55 15 42 
RCO 

tpHl 12 35 12 30 

tplH 
AlOAD 

25 65 25 55 
CCO 

tpHl 12 42 12 33 

tplH A, B, C, 
Any Q 

8 35 8 30 

or 0 27 7 22 tpHl 7 

tPlH 5 20 5 16 
ENT RCO 

tpHl 4 18 4 14 

tplH 12 35 12 32 
ENT CCO 

tpHl 4 15 4 12 

tPlH 5 22 5 18 
ENP CCO 

tpHl 4 14 4 12 

tpHl AC1Ji Any Q 7 28 7 22 

tpZH 
G 

5 24 5 19 
Any Q 

28 8 tpZl 8 23 

tpHZ G 
2 15 2 10 

Any Q 
tPlZ 4 20 4 15 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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ns 
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TYPES SN54ALS563, SN74ALS563 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

• 3-State Buffer-Type Outputs Drive Bus-Lines Directly 

• Bus-Structured Pinout 

• Package Options Include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas instruments Quality and Reliability 

description 

These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low­
impedance loads. They are particularly suitable for implementing 
buffer registers. I/O ports. bidirectional bus drivers. and working 
registers. 

The eight latches are transparent D-type latches. While the 
enable (C) is high the Q outputs will follow the complements of 
data (D) inputs. When the enable is taken low the output will be 
latched at the inverses of the levels that were set up at the D 
inputs. 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or a 
high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high­
impedance state and increased high-logic level provide the 
capability to drive the bus lines in a bus-organized system 
without need for interface or pull-up components. 

The output control (OC) does not affect the internal operation of 
the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54ALS563 is characterized for operation over the full 
military temperature range of - 5 5 DC to 1 25 DC. The 
SN74ALS563 is characterized for operation from 0 DC to 70 DC. 

02661. DECEMBER 1982 

SN54ALS563 . . . J PACKAGE 

SN74ALS563 . . . N PACKAGE 

(TOP VIEW) 

OC VCC 
1D 10 
2D 20 
3D 30 
4D 40 
5D 50 
6D 60 
7D 70 
8D 80 

GND C 

SN54ALS563 . . . FH PACKAGE 

SN74ALS563 . . . FN PACKAGE 

3D 

7D 

OC 

L 

L 

L 

H 

(TOP VIEW) 

U 

~ ~Ig ~I~ 

3 2 1 2019 

9 10 11 1213 

00 Uldld 
WZ WI'-

(!) 

FUNCTION TABLE 

(Each Latch) 

INPUTS 

20 
30 
45 
55 
60 

OUTPUT 
ENABLE 0: 

C D 

H H L 

H L H 

L X 00 
X X Z 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS563, SN74ALS563 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

logic symbol logic diagram (positive logic) 

10 

C 

20 • 10 

20 
30 

30 

40 
50 

60 60 40 

70 70 

80 80 
50 

60 

70 

80 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ........................................... , .................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS563 ............................... - 55 De to 125 De 

SN74ALS563 .................................. ODew70 De 
Storage temperature range ..................... . . . . . . . . . . . . . . . . . . . . . . . . . . . - 65 De to 1 50 De 

recommended operating conditions 

SN54ALS563 SN74ALS563 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.B O.B V 

-1 
IOH High-level output current mA 

-2.6 
12 

IOL Low-level output current mA 
24 

tw Pulse duration, enable e high 15 15 ns 

tsu Setup time, data before enable C~ 10 10 ns 

th Hold time, data after enable C~ 10 10 ns 

TA Operating free-air temperature -55 125 a 70 °C 

128: 
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TYPES SN54ALS563, SN74ALS563 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS563 SN74AlS563 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP:I: MAX MIN TYP:I: MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -1 rnA 2.4 3.3 
VOH 

Vee = 4.5 V 
V 

IOH = -2.6 rnA 2.4 3.2 

Vee = 4.5 V, IOL = 12 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOL = 24 rnA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 J1A 

IOZl Vee = 5.5 V, Vo = 0.4 V -20 -20 J1A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 J1A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

IO§ Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 rnA 

I Outputs high 10 17 10 17 

lee Vee = 5.5 V L Outputs low 15 24 15 24 rnA 

I Outputs disabled 16 27 16 27 

*AII typical values are at Vee = 5 V, TA = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 1) 

VCC = 4.5 V to 5.5 V, 

Cl = 50 pF, 

FROM TO R1 = 500Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) R2 = 500Q, 

TA = MIN to MAX 

SN54AlS563 SN74AlS563 

MIN MAX MIN MAX 

tplH 6 
3 21 3 18 

D ns 
tpHL 3 15 3 14 

tPLH 6 8 29 8 22 
e ns 

tpHL 8 22 8 21 

tpZH 
oe 6 

4 21 4 18 

18 
ns 

tpZl 4 21 4 

tpHZ 
OC Q 

2 10 2 8 
ns 

tpLZ 3 15 3 13 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54ALS564, SN74ALS564 
OCTAL D·TVPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 

• 3-State Buffer-Type Inverting Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Buffered Control Inputs 

• Package Options include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

02661. APRIL 1982 

SN54AlS564 .•• J PACKAGE 

SN74AlS564 . • . N PACKAGE 

(TOP VIEW) 

oe VCC 
10 1Q 
20 io 
30, 30 
40 40 
50 50 
60 60 • description 70 70 

2·276 

These 8·bit registers feature inverting three-state outputs 
designed specifically for bus driving. They are particularly 
suitable for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight-bit edge-triggered Ootype flip-flops enter data on the 
low-to-high transition of the clock. 

The output control does not affect the internal operation of the 
flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54AlS564 is characterized for operation over the full 
military temperature range of - 55 DC to 125 DC. The 
SN74AlS564 is characterized for operation from 0 DC to 70 DC. 

OC 

L 

L 

L 

H 

FUNCTION TABLE 

(EACH FLIP-FLOP) 

INPUTS OUTPUT 

ClK D 0 
t H L 

t L H 

L X 00 
X X Z 

80 80 

GNO elK 

SN54AlS564 • . . FH PACKAGE 

SN74AlS564 . . . FN PACKAGE 

(TOP VIEW) 

30 
40 
50 
60 
70 

U 

~ ~Ig ~I~ 
3 2 1 2019 

9 10 111213 

o 0 ~Idld 
CO~dcol' 

logic symbol 

oe 

elK 

10 

20 

30 

40 

50 

60 

70 

80 

(1 ) 

(11 ) 

(2) 

(3) 

(4) 

(5) 
~--'--4'O 

(6) ~---I----------~-J~50 
(7) 

(8) 

(9) 

60 

7'0 
8'0 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated 
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logic diagram (positive logic) 

OC (1) 

ClK (11) 

lD (2) 

2D (3) 

3D (4) 

4D (5) 

5D (6) 

TYPES SN54ALS564, SN74ALS564 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 

(16) 40 

(15) 50 

6D~(_7) ________ ~~~ (14) 60 

7D (8) 

8D_(~9~) ____________ ~ (12) 80 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output ............................................. 5.5 V 
Operating free-air temperature range: SN54ALS564 ............................... - 55 De to 125 °e 

SN74ALS564 .................................. 0 DC to 70 °e 
Storage temperature range ................................................ - 6'5 DC to 1 50 °e 
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TYPES SN54ALS564, SN74ALS564 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3·STATE OUTPUTS 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

IOH High-level output current 

IOL low-level output current 

fclock Clock frequency 

I ClK high 
tw Pulse duration I ClK low 

tsu Setup time, data before ClKt 

th Hold time, data after ClKt 

TA Operating free-air temperature 

MIN 

4.5 

2 

0 

16.5 

16.5 

10 

4 

- 55 

SN54ALS564 SN74ALS564 
UNIT 

NOM MAX MIN NOM MAX 

5 5.5 4.5 5 5.5 V 

2 V 

O.B 0.8 V 

-1 
mA 

-2.6 

12 
mA 

24 

30 0 35 MHz 

14 
ns 

14 

10 ns 

0 ns 

125 0 70 DC 

electrical charactoristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS564 

MIN TYN MAX 

SN74AlS564 

MIN TYP~ 
UNIT 

MAX 

VIK VCC = 4.5 V, II = --18 mA -1.5 -, .5 V 

VCC = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH 

VCC = 4.5 V IOH = -2.6 mA 
V 

2.4 3.2 

VCC = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL 

VCC = 4.5 V 
V 

IOl = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 IJA 

IOZl Vee = 5.5 V, Vo = 0.4 V -20 -20 IJA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 IJA 

III Vee = 5.5 V, Vil = 0.4 V -0.2 -0.2 mA 

IO§ Vec = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 mA 

I Outputs high 10 17 10 17 

ICC Vec = 5.5 V, I Outputs low 15 24 15 24 mA 

I Outputs disabled 16 27 16 27 

tAli typical values are at Vee = 5 V, TA = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF. 

FROM TO R1 = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) R2 = 500 Q, 

TA = MIN to MAX 

SN54ALS564 SN74ALS564 

MIN MAX MIN MAX 
fmax 30 35 MHz 

tPlH Q 4 15 4 14 
ClK ns 

tpHl 4 15 4 14 

tpZH OC Q 4 21 4 18 

tpZl 4 21 4 18 
ns 

tPHZ 
OC Q 2 10 2 8 

tplZ 3 15 3 13 
ns 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AlS568, SN54AlS569, SN74AlS568, SN74AlS569 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

WITH 3-STATE OUTPUTS 

o 3-State Q Outputs Drive Bus Lines Directly 

o Counter Operation Independent of 3-State Output 

o Fully Synchronous Clear, Count, and Load 

o Asynchronous Clear Also Provided 

o Fully Cascadable 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

The' ALS568 decade counters and' ALS569 binary counters are 
programmable, count up or down, and offer both synchronous 
and asynchronous clearing. All synchronous functions are 
executed on the positive-going edge of the clock. 

The clear function is initiated by applying a low level to either 
Asynchronous Clear (ACLR) or Synchronous Clear (SCLR). 
Asynchronous (direct) clearing overrides all other functions of 
the device, while synchronous clearing overrides only the other 
synchronous functions. Data is loaded from the A, B, C, and D 
inputs by holding Load (LOAD) low during a positive-going clock 
transition. The counting function is enabled only when Enable P 
(ENP) and Enable T (ENT) are low and ACLR, SCLR, and LOAD 
are high. The Up/Down (UfO) input controls the direction of the 
count. These counters count up when U/O is high and count 
down when U/O is low. 

02661, APRIL 1982 

SN54ALS568, SN54ALS569 _ .. J PACKAGE 

SN74ALS568, SN74ALS569 ... N PACKAGE 

(TOP VIEW) 

U/o VCC 
CLK RCO 

A CCO 
B G 
C QA 
D QB 

ENP Qc 
ACLR QD 
SCLR ENT 
GND LOAD 

SN54ALS56~SN54ALS569 ... FHPACKAGE 

SN74ALS568, SN74ALS569 ... FN PACKAGE 

(TOP VIEW) 

:J Ie ~18 
«U::J>a: 

B CCO 
C G 
D OA 

ENP Os 
ACLR Oc 

I~ gl~l~ 8 
A high level at the Output Enable (<3) forces the Q outputs into the high-impedance state, and a low level enables those 
outputs. Counting is independent of of G. ENT is fed forward to enable the Ripple Carry Output (RCO) to produce a 
low-level pulse while the count is zero (all Q outputs low) when counting down or maximum (9 or 15) when counting 
up. The Clocked Carry Output (CCO) produces a low level pulse for a duration equal to that of the low level of the clock 
when RCO is low and the counter is enabled (both ENP and ENT are low); otherwise, CCO is high. CCO does not have 
the glitches commonly associated with a ripple-carry output. Cascading is normally accomplished by connecting RCO 
or CCO of the first counter to ENT of the next counter. However, for very-high-speed counting, RCO should be used for 
cascading since CCO does not become active until the clock returns to the low level. 

The SN54ALS568 and SN54ALS569 are characterized for operation over the full military temperature range of 
-55°C to 125°C. The SN74ALS568 and SN74ALS569 are characterized for operation from O°C to 70°C. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS568, SN54ALS569, SN74ALS568, SN74ALS569 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 
WITH 3·STATE OUTPUTS 

G ACLR SCLR 

H X X 
l. L X 

L H L 

L H H 

L H H 
L H H 
L H H 

L H H 

logic symbols 

'ALS568 

CTRDIV10 

""""'"~-r:> C5/1.4,7,8+/2.4,7,8-

3,50 

Pin numbers shown are for J and N packages. 

FUNCTION TABLE 

INPUTS 

LOAD 

X 

X 

X 

L 

H 

H 

H 

H 

10'1:] 

ENT 

X 

X 

X 

X 
L 

L 

H 

X 

(16) 

(15) OA 

(14) °B 

(13) Oc 
00 

ENP 

X 

X 

X 

X 
L 

L 

X 

H 

U/D CLK 
OPERATION 

X X Q Outputs Disabled 

X X Asynchronous Clear 

X t Synchronous Clear 

X t Load 

H t Count Up 

L t Count Down 

X X Inhibit Count 

X X Inhibit Count 

'ALS569 

CTROIV16 

":'::':"'+--1"'::> C5/1,4,7,8+/2.4,7,8-

3,50 10'1:] 
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(15) OB 

(14) a 
(13) C 

00 
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TYPES SN54ALS568, SN74ALS568 
SYNCHRONOUS 4·81T UP/DOWN DECADE COUNTERS 

WITH 3·STATE OUTPUTS 

'ALS568 logic diagram (positive logic) 

UtO 
ClK 
ENT 

~ 
(, ) -v r=;::-l> 
(2) ..... -v 

(12) 

-L-<L....I 

~r 
(7) 

- .... 

(11) ~ 

(8) ..... 

(3) 

-M> 1 r---

~t>C1 
1-1-- 10 

-I-<: R 

~~ l..-I I 

(4) 

~ 
~~ 1 

1-1-- 10 

~-+-< ~ I 1 J[ 

<1@~ -
(5) 

~ 
~;:;- 1 

r-r-- 10 

-f""<l R 

1 0....-

!..... r:- J '--J--

affi~ 
(6) ir ~l -

"'''''r--1'- = L....ct>C1 r--- 10 
L-.....<: R 

~~ I.--

--. 
J --

A 

s 

C 

o 

Pin numbers shown are for J and N packages 

(18) 

(19) 

~ ~ 

~ ~ Os 

~ (14) 
r-- Oc 

(13) 
00 

I 

~,"t:i\F',,',',',l 
~ 
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TYPES SN54ALS569, SN74ALS569 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 
WITH 3·STATE OUTPUTS 

'ALS569 logic diagram (positive logic) 

G 
(17) ~ ..... ,... ....... 

UfO 
CLK 
ENT 

ENP 

(1 ) 1 ........ V 
(2) ....:: "V 

(12) V ~ 

(7) ~ v 

SCLR 

LOAO 

ACLR 

ltff' ~ (11 ) ~m~l~ --
(8) Joo", 

A 

B 

(3) -

~ 
~ 

~P>C1 
I-- -- 10 
~ f-<JR 

~- ~ 

~ (4) 

~ 
~ --

~ .~ kl>C1 
J Y -,- 10 

.... f-<: R 
~---L -

~ 
10..-

(5) 

? 
~ 

ki>C1 
~ 

-,-10 
.... :....cR 

~I-r-r --- affi (6) -

~~ ""\..: ~I>C1 ... E:I rr=3 r----10 
L-....c R 
~ 

~~~ -------r-'. 

C 

o 

Pin numbers shown are for J and N packages 
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(19) 
RCO 

r (16) 

...r- (15) 
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QC 

£ (13) 
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TYPES SN54AlS568, SN74AlS568 
SYNCHRONOUS 4-81T UP/DOWN DECADE COUNTERS 

WITH 3-STATE OUTPUTS 

'ALS568 typical load, count, and inhibit sequences 

G 

AClR -.J 
SCLR ~ LJ 

I 
LOAD ~ I LJ 

I I 
ENP ~ ~R9~:t:~~~~Sf 

I I 
ENT ~ ~R9~;t :9~f:~Sf 

I I 
UfO ~ I I 

I I 
ClK 

C ~o:q~;tA~~:~® I_p:q~:t:q~~~_ 
I I I I I I I I 

o ~R9~:t:~~:~~@ l_p:q~:t:G~~~:_ 
I I I I I I I I 

OA I I I: L-I ------

OB WbI~m ~ 
I I I I I 

Oc II ~ ____________ ~~~H~~E~~~~rTl~ ________________________________________________ ___ 
I I 

00 mH;m® 
I 

RCO I LJ 
I 

cco I I I I 
1 2 0 

r 
8 

14-COuUpNT ~ ~ 
Uo 1 2 3 4 I 3 2 1 0 U 9 8 I 

IQ----COUNT UP~COUNT DOWN~INHIBIT COUNTING~ 
ASYNC SYNC SYNC 
CLEAR CLEAR lOAD 
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TYPES SN54ALS569, SN74ALS569 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 
WITH 3·STATE OUTPUTS 

'ALS569 typical load, count, and inhibit sequences 

G __________________________ ~ 

UfO ~ b%~R~:~ p:4~~M1 
I 

CLK I 
I I I I I I I I 

D ~RQ~;r:f~!i~® I_P:q~:1H~~~_ 
I I I I I I I 

OA I I 
I I I I 

OB !l ~~il~ L.!.J 
I I I 

Oc ~EI~z~ III 
I I I 

OD ~HI~~~ I 

RCO I LJ L.J I 
ceo I I 

15 U O I OU15 1 2 0 f3 ~4 41 3 2 14 

I+COuUpNT~ COUNT UP ~4 COUNT DOWN ,.14 INHIBIT COUNTING.J 

ASYNC SYNC SYNC 
CLEAR CLEAR LOAD 
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TYPES SN54ALS568, SN54ALS569, SN74ALS568, SN74ALS569 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS568, SN54ALS569 ................... - 55 De to 125 DC 

SN74ALS568, SN74ALS569 ....................... 0 DC to 70 DC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 150 DC 

recommended operating conditions 

SN54ALS56B SN74ALS568 

SN54ALS569 SN74ALS569 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
Q outputs 

-1 

- 2.6 mA 

CCO and RCO -0.4 -0.4 

Q outputs 
12 

24 
IOL Low-level output current mA 

- - 4 
CCO and RCO 

8 

'ALS568 0 18 0 20 
fclock Clock frequency 

'AlS569 0 25 0 30 
MHz 

AClR or lOAD low 20 15 

ClK high 27.5 25 
'AlS568 

tw Pulse duration ClK low 27.5 25 ns 

CLK high 20 16.5 
'ALS569 

ClK low 20 16.5 

Data at A, B, C, D 25 20 

ENP, ENT 
High 35 30 

low 25 20 

SCLR 
Low 20 15 

tsu Setup time before ClKf High (inactive) 35 30 ns 

lOAD 
low 20 15 

High (inactive) 35 30 

UiD 35 30 

AClR inactive 10 10 

th Hold time after ClKf for any input 0 0 ns 

TA Operating free-air temperature - 55 125 0 70 °c 
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TYPES SN54ALS568, SN54ALS569, SN74ALS568, SN74ALS569 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 
WITH 3·STATE OUTPUTS. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS508 SN74ALS568 

PARAMETER TEST CONDITIONS SN54ALS569 SN74ALS569 UNIT 

MIN TYP; MAX MIN TYP; MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

• 
Vee = 4.5 V, IOH = -1 mA 2.4 3.3 

Q outputs 
Vee = 4.5 V IOH = -2.6 mA 2.4 3.2 

VOH V 

eeo and ReO 
Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 

Vee = 4.5 V IOH = -0.4 mA 2.7 3.4 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
Q outputs 

Vee = 4.5 V IOL = 24 mA 0.35 0.5 
VOL V 

eeo and ReO 
Vee = 4.5 V, IOL = 4 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V IOL = 8 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7V 20 20 IAA 

IOZL Vee = 5.5 V. Vo = 0.4 V -20 -20 IAA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 0.4 V 20 20 IAA 

IlL Vee = 5.5 V, VI = 0.4 V -0.2 -0.2 mA 

lo§ Vee = 5.5 V. Vo = 2.25 V -15 -70 -15 -70 mA 

I Outputs high 16 26 16 26 

lee Vee = 5.5 V I Outputs low 20 32 20 32 mA 

J Outputs disabled 20 32 20 32 

~AII typical values are at Vee = 5 V, TA = 25 De. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS. 
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TYPES SN54ALS568, SN54ALS569, SN74AlS568, SN74ALS569 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

WITH 3-STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

PARAMETER 
FROM TO R2 = 500 Q, 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS568 SN74ALS568 

SN54ALS569 SN74AL5569 

MIN MAX MIN MAX 

fmax 
'ALS568 18 20 

'ALS569 
MHz 

25 30 

tpLH 4 17 4 13 
CLK Any Q 

18 16 
ns 

tpHL 7 7 

tpLH 
RCO 

12 31 12 28 
CLK ns 

tpHL 10 22 10 19 

tpLH 
CCO 

5 15 5 13 
CLK ns 

tpHL 6 30 6 25 

tpLH ufo RCO 
9 25 9 23 

ns 
tPHL 9 23 9 19 

tpLH 
ENT RCO 

6 17 6 15 
ns 

tpHL 4 17 4 13 

tpLH 
ENT CCO 

5 15 5 13 
ns 

tpHL 9 28 9 23 

tpLH 
ENP CCO 

4 14 4 12 
ns 

tpHL 5 17 5 14 

tPHL ACLR Any Q 9 22 9 20 ns 

tpZH G 6 • 21 6 18 
Any Q ns 

tpZL 11 29 11 24 

tpHZ G 1 8 1 8 
Any Q ns 

tpLZ 3 19 3 13 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54ALS573, SN54ALS580, SN54AS573, SN54AS580 
SN74ALS573, SN74ALS580, SN74AS573, SN74AS580 

OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

• 3-State Buffer-Type Outputs Drive Bus-Lines Directly 

• Bus-Structured Pinout 

• Choice of True or Inverting Logic 

'ALS573, 'AS573 
, ALS580, , AS580 

True Outputs 
Inverting Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

02661 DECEMBER 1982 

SN54ALS573, SN54AS573 ... J PACKAGE 

SN74ALS573, SN74AS573 .•. N PACKAGE 

(TOP VIEW) 

DC 1 U20 Vee 
10 2 19 1Q 
20 3 18 2Q 
30 4 17 3Q 
40 5 16 4Q 
50 6 15 5Q 
60 14 6Q 
70 13 7Q 
80 9 12 8Q 

GNO 10 11 e 
description 

2-288 

These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low­
impedance loads. They are particularly suitable for implementing 
buffer registers, 110 ports, bidirectional bus drivers, and working 
registers. 

The eight latches are transparent Ootype latches. While the 
enable (C) is high the outputs (Q or Q) will respond to the data (0) 

inputs. When the enable is taken low the outputs will be latched 
to retain the data that was set up. 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or a 
high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high­

impedance state and increased drive provide the capability to 
drive the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control (DC) does not affect the internal operation of 
the latches. Old data can be retained or new data can be entered 
while the outputs are at high impedance. 

The SN54ALS573, SN54AS573, SN54ALS580 and 
SN54AS580 are characterized for operation over the full military 
temperature range of - 55°C to 125°C. The SN74ALS573, 
SN74AS573, SN74ALS580, and SN74AS580 are character­
ized for operation from 0 °C to 70°C. 

SN54ALS573, SN54AS573 ..• FH PACKAGE 

SN74ALS573, SN74AS573 ... FN PACKAGE 

(TOP VIEW) 

2Q 
3Q 
4Q 
5Q 
6Q 

SN54ALS580, SN54AS580 ... J PACKAGE 

SN74ALS580. SN74AS580 ... N PACKAGE 

(TOP VIEW) 

Vee 
10 
2<:1 
30 
40 
50 
60 
70 
80 

SN54ALS580, SN54AS580 ... FH PACKAGE 

SN74ALS580. SN74AS580 ... FN PACKAGE 

(TOP VIEW) 

3 2 1 20 19 

30 4 20 
5 30 

40 
60 7 50 
70 8 60 

9 10 11 1213 

Cl Cl UlOid 
roz ror--

t9 

Copyright;£; 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS573, SN54ALS580, SN54AS573, SN54AS580 
SN74ALS573, SN74ALS580, SN74AS573, SN74AS580 

OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

logic symbols 

10 

20 

3D 

40 

50 

60 

70 

80 

'ALS573, 'AS573 

(EACH LATCH) 

INPUTS OUTPUT 
ENABLE Q 

OC C 0 

L H H H 

L H L L 

L L X 00 
H X X Z 

'ALS573, 'AS573 

10 
(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

logic diagram (positive logic) 
'ALS573, 'AS573 

ac"';"";"--od 

10-'-'---+-1 

30"";"';';'--+-1 

40-"-'--+-l 

60--"-'---+-1 

70----+-l 

80"";';;';---l 

Pin numbers shown are for J and N packages. 

(19) 10 

(18) 20 

(17) 30 

(16) 40 

(15) 50 

(14) 60 
(13) 

70 
(12) 

80 

10 

20 

30 

40 

50 

60 

70 

80 

FUNCTION TABLES 

10 

20 

3D 

40 

50 

60 

70 

80 

TEXAS INSTRUMENTS 
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'ALS580, 'AS580 

(EACH LATCH) 

INPUTS 
OUTPUT 

ENABLE Q 
OC C 0 

L H H L 

L H L H 

L L X 00 
H X X Z 

'ALS580, 'AS580 

'ALS580, 'AS580 
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TYPES SN54ALS573, SN54ALS580, SN74ALS573, SN74ALS580 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS573, SN54ALS580 ................... - 55°C to 125°C 

SN74ALS573, SN74ALS580 ....................... 0 °e to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS573 SN74ALS573 

SN54ALS580 SN74ALS580 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-1 

-2.6 
mA 

IOl low-level output current 
12 

mA 
24 

Pulse duration, enable e high 
l'AlS573 10 10 

tw 
\'AlS580 15 15 

ns 

tsu Setup time, data before enable CI 10 10 ns 

Hold time, data after enable CI 
l'AlS573 7 7 

th I 'AlS580 10 
ns 

10 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS573 SN74AlS573 

PARAMETER TEST CONDITIONS SN54ALS580 SN74AlS580 UNIT 

MIN TYP; MAX MIN TYP; MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH V 

Vee = 4.5 V IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOl = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOl = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 flA 

IOZl Vee = 5.5 V, Vo = 0.4 V -20 -20 flA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 flA 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 mA 

Outputs high 10 17 10 17 

'ALS573 Outputs low 15 24 15 24 

Outputs disabled 16 27 16 27 
lee Vee = 5.5 V 

17 17 
mA 

Outputs high 10 10 

'ALS580 Outputs low 15 24 15 24 

Outputs disabled 16 27 16 27 

tAli typical values are at Vee = 5 v, T A = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54ALS573, SN54ALS580, SN74ALS573, SN74ALS580 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

'ALS5 7 3 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
Rl = 500 Q, 

PARAMETER R2 = 500 Q, UNIT 
(INPUT) (OUTPUT) 

TA = MIN 10 MAX 

SN54ALS573 SN74ALS573 

MIN MAX MIN MAX 

'pLH 2 15 2 14 
0 Q ns 

tpHL 2 15 2 14 

tpLH 8 27 8 20 
C Q ns 

tpHL 8 20 8 19 

tpZH 5C 
4 21 4 18 

Q ns 
tpZL 4 21 4 18 

'pHZ OC Q 
2 10 2 8 

ns 
tpLZ 3 15 3 13 

'ALS580 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
Rl = 500 Q, 

PARAMETER R2 = 500 Q, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS580 SN74ALS580 

MIN MAX MIN MAX 

tpLH 6 3 21 3 18 
0 ns 

tpHL 3 15 3 14 

tpLH 6 8 29 8 22 
C ns 

tpHL 8 22 8 21 

tpZH OC Q 4 21 4 18 
ns 

tpZL 4 21 4 18 

tpHZ OC 6 2 10 2 8 
ns 

tpLZ 3 15 3 13 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54AS573, SN54AS580, SN74AS573, SN74AS580 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54AS573, SN54AS580 ..................... - 55 °e to 125 °e 

SN74AS573,SN74AS580 ......................... Ooe~70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AS573 SN74AS573 

SN54AS580 SN74AS580 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-12 -12 

-15t 
mA 

IOL Low-level output current 
32 32 

48t 
mA 

tw Pulse duration, enable e high ns 

tsu Setup time, data before enable ct ns 

th Hold time, data after enable et ns 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS573 SN74AS573 

PARAMETER TEST CONDITIONS SN54AS580 SN74AS580 UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4.5 V, IOH = -12 mA 2.4 3.2 2.4 3.2 
VOH V 

Vee = 4.75 V, IOH = -15 mA 2.4 3.3 

Vee = 4.5 V, IOL = 32 mA 0.25 0.5 0.25 0.5 
VOL V 

Vee = 4.75 V, IOL = 48 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 50 50 JjA 

IOZL Vee = 5.5 V, Vo = 0.4 V -50 -50 JjA 

II Vee = 5.5 V, VI = 7 V mA 

IIH Vee = 5.5 V, VI = 2.7 V JjA 

IlL Vee = 5.5 V, VI = 0.4 V mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 

'AS573 Outputs low 

Outputs disabled 65 65 
ICC Vee = 5.5 V mA 

Outputs high 

'AS580 Outputs low 

Outputs disabled 71 71 

tAil typical values are at Vee = 5 V, 1A = 25 ce. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS573, SN54AS5BO, SN74AS573, SN74AS5BO 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

, AS5 7 3 switching characteristics (see noto 1) 

Vcc = 5 V, vcc = 4.5 V to 5.5 V, 
CL = 15 pF, CL = 50 pF, 

FROM TO R1 = 500Q, R1 = 500 Q, 
PARAMETER 

(INPUT) (OUTPUT) R2 = 500 Q, R2 = 500 Q, 

TA = 25°C TA = MIN to MAX 

'AS573 SN54AS573 SN74AS573 

MIN TYP; MAX MIN TYP; MAX MIN TYP; MAX 

tpLH 4.5 4.5 
D Q 

tpHL 4 4 

tpLH 7 7 
C Q 

tpHL 5 5 

tpZH DC 
3.5 3.5 

Q 
tpZL 5 5 

tpHZ DC 
3.5 3.5 

Q 
tpLZ 5.5 5.5 

, AS5aO switching characteristics (see note 1) 

Vcc = 5 V, vcc = 4.5 V to 5.5 V, 
CL = 15 pF, CL = 50 pF, 

FROM TO R1 = 500Q, R1 = 500 Q, 
PARAMETER 

(INPUT) (OUTPUT) R2 = 500 Q, R2 = 500 Q, 

TA = 25°C TA = MIN to MAX 

'AS580 SN54AS580 SN74AS580 

MIN TYPi MAX MIN TYPi MAX 

tpLH Q 
5.5 

D 
tpHL 4 

tpLH 
C IT 7 

tpHL 5 

tpZH DC Q 3.5 

tpZL 5 

tpHZ 
OC IT 

3.5 

tpLZ 5.5 

~AII typical values are at Vee = 5 V, T A = 25 "c. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available, 

PRODUCT PREVIEW 

This page contains information on a TEXAS INSTRUMENTS 
product under development. Texas INCORPORATED 

Instruments reserves the right to change or 
discontinue this product without notice. 
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MIN TYPi MAX 

5.5 

4 

7 

5 

3.5 

5 

3.5 

5.5 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 
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TYPES SN54AiS5i4, SN54AiS575, SN54AS574, SN54AS575 
SN74ALS574, SN74ALS575, SN74AS574, SN74AS575 

OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

• 3·State Buffer-Type Noninverting Outputs Drive 
Bus-lines Directly 

• Bus-Structured Pinout 

• Buffered Control Inputs 

• 'ALS575 and 'AS575 Have Synchronous Clear 

e Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

02661.JUNE 1982 

SN54ALS574, SN54AS574 ... J PACKAGE 

SN74ALS574. SN74AS574 ... N PACKAGE 

(TOP VIEW) 

DC 20 vCC 
10 19 10 
20 3 18 20 
30 17 30 
40 16 40 
50 6 15 50 
60 14 60 
70 13 70 
80 12 80 

GNO 10 11 ClK 

description SN54ALS574, SN54AS574 •.. FH PACKAGE 

SN74ALS574, SN74AS574 •.. FN PACKAGE 

(TOP VIEWI 

2-294 

These 8-bit registers feature three-state outputs designed 
specifically for bus driving. They are particularly suitable for 
implementing buffer registers, I/O ports, bidirectional bus drivers, 
and working registers. 

The eight edge-triggered D-type flip-flops enter data on the low­
to-high transition of the clock. The' ALS575 and' AS575 may be 
synchronously cleared by taking the CLR input low. 

The output-control does not affect the internal operation of the 
flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54ALS' and SN54AS' devices are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS' and SN74AS' devices are characterized 
for operation from O°C to 70°C. 

FUNCTION TABLES 
'ALS574, 'AS574 

(EACH FLIP-FLOP) 

INPUTS OUTPUT 

OC CLK 0 Q 

L t H H 

L t L L 

L L X 00 
H X X Z 

OC 

L 

L 

L 

L 

H 

'ALS575, 'AS575 

(EACH FLIP-FLOP) 

INPUTS OUTPUT 

CLR CLK 0 0 
L t X L 

H t H H 

H t L L 

H L X 00 
X X X Z 

u 
~ ~Ig ~~ 
3 2 1 20 19 

30 4 18 20 
40 17 30 
50 16 40 
60 15 50 
70 14 60 

9 1011 1213 

00'"'00 
(J)t§ G co ...... 

SN54ALS575, SN54AS575 ... JT PACKAGE 
SN74ALS575, SN74AS575 ... NT PACKAGE 

(TOP VIEW) 

ClR 24 vCC 
DC 23 NC 
10 3 22 10 
20 21 20 
30 20 30 
40 6 19 40 
50 18 50 
60 17 60 
70 9 16 70 
80 10 15 80 
NC 11 14 ClK 

GNO 12 13 NC 

SN54ALS575, SN54AS575 ... FH PACKAGE 

SN74ALS575, SN74AS575 ... FN PACKAGE 

20 5 
30 6 

40 7 

NC 
50 
60 10 

7D 11 

a:: U 
~Ig d ~ ~~ ~ 
4 3 2 1 28 2726 

12131415161718 

NC - No internal connection 

20 
30 
40 
NC 
50 
60 
70 

Copyright ~ 1982 by Texas Instruments Incorporated 
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logic symbols 

elK 

10 (2) 

20 (3) 

3D 

40 
50 

60 
70 (B) 

BO (9) 

TYPES SN54ALS574, SN54ALS575, SN54AS574, SN54AS575 
SN74ALS574, SN74ALS575, SN74AS574, SN74AS575 

OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

'AlS574, 'AS574 

elK 

CIA 

10 

20 

3D 

40 
50 

60 

70 

80 

'AlS575, 'AS575 

logic diagrams (positive logic) 

'AlS574, 'AS574 'AlS575, 'AS575 

Pin numbers shown are for J and N packages. Pin numbers shown are for JT and NT packages . 
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TYPES SN54ALS574, SN54ALS575, SN74ALS574, SN74ALS575 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS574, SN54ALS575 ................... - 55 °e to 125 °e 

SN74ALS574,SN74ALS575 ...... : ................ Ooew70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AlS574 SN74AlS574 

SN54AlS575 SN74AlS575 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-1 

mA 
-2.6 

IOL low-level output current 
12 

24 
mA 

fclock Clock frequency 0 30 0 35 MHz 

Pulse duration 
ClK high 16.5 14 

tw 
ClK low 16.5 14 

ns 

Setup time 
Data 15 15 

tsu 
before ClKt 'AlS575 I ClR high 20 20 ns 

I ClR low 15 15 

Hold time Data 4 0 
th 

after ClKt 'AlS575 I CLR 0 0 
ns 

TA Operating free-air temperature - 55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS574 SN74AlS574 

PARAMETER TEST CONDITIONS SN54AlS575 SN74AlS575 UNIT 

MIN TYP; MAX MIN TYP; MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 - 1.5 V 

VOH 
VCC = 4.5 V, IOH = -1 mA 2.4 3.3 

VCC = 4.5 V 
V 

10H = -2.6 mA 2.4 3.2 

VOL 
Vec = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V 
V 

10L = 24 mA 0.35 0.5 

10ZH Vec = 5.5 V, Vo = 2.7 V 20 20 IJA 

10Zl Vee = 5.5 V, Vo = 0.4 V -20 -20 IJA 

II Vec = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 IJA 

III Vee = 5.5 V, VI = 0.4 V -0.2 -0.2 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 mA 

I Outputs high 10 17 10 17 

ICC Vec = 5.5 V I Outputs low 15 24 15 24 mA 

I Outputs disabled 16 27 16 27 

*AII typical values are at Vee = 5 V. TA = 25°C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 
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TYPES SN54ALS574, SN54ALS575, SN74ALS574, SN74ALS575 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

FROM TO R2 = 500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS574 SN74ALS574 

SN54ALS575 SN74ALS575 

MIN MAX MIN MAX 

fmax 30 35 MHz 

tplH 4 15 4 14 
ClK Any Q 

15 4 14 
ns 

tPHl 4 

tpZH Dc 4 21 4 18 
Any Q 

18 
ns 

tpZl 4 21 4 

tpHZ 6C 2 10 2 8 
Any Q ns 

tplZ 3 15 3 13 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 

D flip-flop signal conventions 

It is TI practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic symbol based on the 
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing compl13mentary data are called Q. An input that causes a Q output to go high or a Q output to go low is called 
Preset; an input that causes a 'Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names (PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input O. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 
pin numbers are shown in parentheses. 

PRE (5) 
Q CLR (5) 

Q 
CLK C1 CLK C1 

D (6) i5 (6) a Q 
CLR PRE 

Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (1::::..) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 
polarity indicator changes at D, Q, and Q. Of course pin 5 (0) is still in phase with the data input D, but now both are 
considered active-low. 
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TYPES SN54AS574, SN54AS575, SN74AS574, SN74AS575 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54AS574, SN54AS575 ..................... - 55 °e to 125 °e 

SN74AS574,SN74AS575 ......................... OOet070oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54AS574 SN74AS574 

SN54AS575 SN74AS575 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low·level input voltage 0.8 0.8 V 

-12 -12 
IOH High-level output current rnA 

-15t 

32 32 
IOL low-level output current rnA 

48t 

fclock Clock frequency MHz 

tw Pulse duration 
ClK high 

ns 
ClK low 

Data 
Setup time 

I ClR high ns tsu 
before ClKt 'AS575 

I ClR low 

Hold time Data 
th 

after ClKt 
ns 

ClR 

TA Operating free-air temperature - 55 125 0 70 DC 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS574 SN74AS574 

PARAMETER TEST CONDITIONS SN54AS575 SN74AS575 

MIN TYPt MAX MIN TYPt MAX 

VIK VCC = 4.5 V, II = -18 rnA -1.2 -1.2 

VOH 
VCC = 4.5 V. IOH = -12 rnA 2.4 3.2 2.4 3.2 

Vee = 4.75 V. IOH = -15 rnA 2.4 3.3 

VOL 
Vee = 4.5 V. IOl = 32 rnA 0.25 0.5 0.25 0.5 

Vee = 4.75 V. IOL = 48 rnA 0.35 0.5 

IOZH Vee = 5.5 V. Vo = 2.7 V 50 50 

IOZl Vee = 5.5 V, Vo = 0.4 V -50 -50 

II Vee = 5.5 V. VI = 7 V 

IIH Vee = 5.5 V, VI = 2.7 V 

III Vee = 5.5 V, VI = 0.4 V 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 

ICC Vee = 5.5 V l Outputs low 

J Outputs disabled 84 84 

tAli typical values are at Vee = 5 V. TA = 25 ce. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 

UNIT 

V 

V 

V 

IJA 

IJA 
rnA 

IJA 

rnA 

rnA 

rnA 

2-298 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

682 



;82 

TYPES SN54AS574, SN54AS575, SN74AS574, SN74AS575 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 5V, vcc = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

R1 = 500 Q, R1 = 500 Q, 

FROM TO R2 = 500 Q, R2 = 500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AS574 SN54AS574 SN74AS574 

'AS575 SN54AS575 SN74AS575 

MIN TYPt MAX MIN TYPt MAX MIN TYPt MAX 

fmax 160 160 MHz 

tpLH 5.5 5.5 
ClK Any Q ns 

tPHL 6 6 

tpZH 
OC 

3.5 3.5 
Any Q ns 

tpZL 5 5 

tpHZ Dc 3.5 3.5 
Any Q ns 

tplZ 5.5 5.5 

~AII typical values are at Vee = 5 V, T A = 25°e. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS576, SN54ALS577, SN54AS576, SN54AS577 
SN74ALS576, SN74ALS577, SN74AS576, SN74AS577 

OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

o 3-State Buffer-Type Inverting Outputs Drive Bus-Lines 
Directly 

o Bus-Structured Pinout 

o Buffered Control Inputs 

• 'ALS577 and' AS577 Have Synchronous Clear 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

D2661, DECEMBER 19B2 

SN54ALS576. SN54AS576 ... J PACKAGE 

SN74ALS576. SN74AS576 ... N PACKAGE 

(TOP VIEW) 

DC I U20 VCC 
1D 2 19 10 
2D 18 20 
3D 17 30 
4D 5 16 40 
5D 6 15 50 
6D 14 60 
7D 8 13 70 
BD 9 12 80 

GND 10 II CLK 
description 

2-300 

These 8-bit registers feature three-state outputs designed 
specifically for bus driving. They are particularly suitable for 

implementing buffer registers, I/O ports, bidirectional bus drivers, 
and working registers. 

The eight-bit edge-triggered D-type flip-flops enter data on the 
low-to-high transition of the clock. 

The output control does not affect the internal operation of the 

flip-flops. Old data can be retained or new data can be entered 
while the outputs are off. 

The SN54ALS' and SN54AS'devices are characterized for 

operation over the full military temperature range of - 55 °C to 

125 °C. The SN74ALS' and SN74AS' devices are characterized 
for operation from 0 °C to 70°C. 

FUNCTION TABLES 

ALS576, AS576 
(Each Flip-Flop) 

INPUTS OUTPUT 

OC 

L 

L 

L 

H 

OC 

L 

L 

L 

L 

H 

CLI< 0 

t H 

t L 

L X 

X X 

ALS577, AS577 
(Each Flip-Flop) 

INPUTS 

CLR CLK 0 

L t X 

H t H 

H t L 

H L X 

X X X 

Q 

L 

H 

00 
Z 

OUTPUT 

Q 

H 

L 

H 

00 
Z 

SN54ALS576. SN54AS576 " FH PACKAGE 

SN74ALS576. SN74AS576 " FN PACKAGE 

(TOP VIEW) 

3 2 I 201\1 

3D ~ 18 20 

40 
5D 
60 
70 

9 10 I 11213 

17 30 
lG 40 
15 56 
14 60 

SN54ALS577. SN54AS577. . JT PACKAGE 

SN74ALS577. SN74AS577. . NT PACKAGE 

(TOP VIEWI 

CLR 1 U24 VCC 
oc 2 23 NC 
10 3 22 10 
20 4 21 20 
3D 20 30 
4D 19 40 
5D 18 50 
60 17 60 
7D 9 16 70 
80 10 15 80 
NC II 14 CLK 

GNO 12 13 NC 

SN54ALS577. SN54AS577 FH PACKAGE 

SN74ALS577. SN74AS577 " FN PACKAGE 

20 5 

3D 6 

40 7 

NC 
50 
60 10 

70 II 

(TOP VIEW! 

91gld ~ ~~(S! 
4 3 2 I 28 2726 

12131415161718 

DUD U U ~IO 
a:>zGzZda:> 

25 

24 

23 

22 

21 

20 

19 

NC - No internal connection 

Copyright © 1982 by Texas instruments Incorporated. 
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TYPES SN54ALS576, SN54ALS577, SN54AS576, SN54AS577 
SN74ALS576, SN74ALS577, SN74AS576, SN74AS577 

OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

logic symbols 

oc 
ClK 

10 

20 

30 

40 

50 

60 

70 

80 

'ALS576, 'AS576 

logic diagrams (positive logic) 

Dc 111 

ClK (11) 

'ALS576, 'AS576 

{21 
10----+-1 

20 
13) 

3D 
141 

40 
15) 

50 
16) 

60 
17) 

70 
IS) 

SO 
19) 

Pin numbers shown are for J and N packages. 

{191 10 

11S) 
20 

117) 
3G 

1161 
40 

1151 
50 

114) 
60 

113) 
70 

112) 
Sa 

ClK 

ClR 

10 

20 

30 

40 

50 

60 

70 

80 

_ 121 
OC 

ClK 1141 

-Ill 
ClR 

131 
10 

141 
20 

{51 
3D 

161 

171 
50 

lSI 
60 

191 
70 

1101 
So 

'ALS577, 'AS577 

'ALS577, 'AS577 

Pin numbers shown are for JT and NT packages. 

1221 
10 

1211 
20 

1201 
30 

1191 
40 

(lSI 
50 

1171 
60 

1161 
70 

1151 so 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V CC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS', SN54AS' ........................ - 55 °C to 125 °C 

SN74ALS',SN74AS' ............................ QOCt070 o C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °C to 150 °C 
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TYPES SN54ALS576, SN54ALS577, SN74ALS576, SN74ALS577 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AlS576 

SN54AlS577 

MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

Vil low-level input voltage 0.8 

IOH High-level output current -1 

IOl low-level output current 12 

fclock Clock frequency 0 30 

ClK high 16.5 
tw Pulse duration 

ClK low 16.5 

Setup time Data 15 
tsu 

before ClKt ClR ('AlS577) 15 

Hold time Data 4 
th 

after ClKt ClR ('AlS577) 4 

TA Operating free-air temperature - 55 125 

SN74AlS576 

SN74AlS577 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-2.6 mA 

24 mA 

0 35 MHz 

14 
ns 

14 

15 
ns 

15 

0 

0 
ns 

0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS576 SN74AlS576 

PARAMETER TEST CONDITIONS SN54AlS577 SN74AI.S577 UNIT 

MIN TYP~ MAX MIN TYP~ MAX 

VIK Vec = 4.5 V, II = -18 mA -1.5 --1.5 V 

VCC = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH V 

VCC = 4.5 V, IOH = -2.6 mA 2.4 3.2 

VOL 
Vec = 4.5 V, IOl = 12 mA 0.25 0.4 

V 
Vce = 4.5 V, IOl = 24 mA 0.35 0.5 

10ZH Vec = 5.5 V, Va = 2.7 V 20 20 /-lA 

10Zl Vec = 5.5 V, Va = 0.4 V -20 -20 /-lA 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vec = 5.5 V, VI = 2.7V 20 20 /-lA 

III Vee = 5.5 V, VI = 0.4 V -0.2 -0.2 mA 

10§ Vec = 5.5 V, Va = 2.25 V -15 -70 -15 -70 mA 

I Outputs high 10 17 10 17 

ICC Vee = 5.5 V I Outputs low 15 24 15 24 mA 

I Outputs disabled 16 27 16 27 

tAil typical values are at Vee = 5 V. TA = 25 ae. 
§The output conditions have bep.n chosen to produce a curr&nt that closely approxim3tes one half o! the tru~ short-circuit output current, lOS. 
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TYPES SN54ALS576, SN54ALS577, SN74ALS576, SN74ALS577 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

vcc = 4.S V to S.S v, 

Cl = SO pF, 

R1 = SOO Q, 

FROM TO R2 = SOO Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SNS4AlSS76 SN74AlSS76 

SNS4AlSS77 SN74AlSS77 

MIN MAX MIN MAX 
f max 30 3S MHz 

tplH 
Any Q or Q 4 15 4 14 

elK ns 
tpHl 4 15 4 14 
tpZH 

oe Any Q ora 
4 21 4 18 

ns 
tpZl 4 21 4 18 

tpHZ 
oe Any Q or Q 

2 10 2 8 
ns 

tplZ 3 15 3 13 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54AS576, SN54AS577, SN74AS576, SN74AS577 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS576 SN74AS576 

SN54AS577 SN74AS577 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-12 -12 

• 10H High-level output current m.A. 
-15t 

32 32 
IOL Low-level output current mA 

48t 

fclock elock frequency MHz 

tw Pulse duration 
eLK high 

ns 
eLK low 

Setup time Data 
tsu 

before eLKt 
ns 

eLR (,AS577) 

Hold time Data 
th after eLKt 

ns 
eLR (,AS577) 

TA Operating free-air temperature -55 125 a 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS576 SN74AS576 

PARAMETER TEST CONDITIONS SN54AS577 SN74AS577 UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 -1.2 V 

Vee = 4.5 V. IOH = -12 mA 2.4 3.2 2.4 3.2 
VOH V 

Vee = 4.75 V. IOH = -15 mA 2.4 3.3 

Vee = 4.5 V. IOL = 32 mA 0.25 0.5 0.25 0.5 
VOL V 

Vee = 4.75 V. IOL = 48 mA 0.35 0.5 

IOZH Vee = 5.5 V. Vo = 2.7 V ",A 

IOZL Vee = 5.5 V. Vo = 0.4 V ",A 

II Vee = 5.5 V. VI = 7 V mA 

IIH Vee = 5.5 V. VI = 2.7 V ",A 

IlL Vee = 5.5 V. VI = 0.4 V mA 

lo§ Vee = 5.5 V. Vo = 2.25 V -30 -112 - 30 -112 mA 

I Outputs high 

lee Vee = 5.5V I Outputs low mA 

I Outputs disabled 84 84 

~AII typical values are at Vee = 5 V, T A = 25 DC. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output currer.t, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS576, SN54AS577, SN74AS576, SN74AS577 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = S v, vcc = 4.S V to S.5 V, 

CL = 1S pF, CL = SO pF, 

R1 = sao Q, R1 = sao Q, 

FROM TO R2 = sao Q, R2 = sao Q, 
PARAMETER 

(INPUT) (OUTPUT) TA = 2SoC TA = MIN to MAX 

'ASS76 SNS4ASS76 SN74ASS76 

'ASS77 SNS4ASS77 SN74ASS77 

TYP; MIN TYP; MAX MIN TYP; MAX 

fmax 160 160 

tplH 
Any Q or Q 5.5 5.5 

elK 
6 tpHl 6 

tpZH 
OC Any Q or Q 3.5 3.5 

5 tpZl 5 

tpHZ DC Any Q or Q 
3.5 3.5 

tplZ 5.5 5.5 

tAli typical values are at Vee = 5 V. T A = 25°e. 

NOTE1: For load circuit and voltage waveforms. see page 1-12. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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ns 

ns 

ns 
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TYPES SN54ALS573, SN54ALS580, SN54AS573, SN54AS580 

SN74ALS573,SN74ALS580,SN74AS573,SN74AS580 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3.S~2~~~D?c~!~RUI~ 

.. -------------------------------------------------s~N~5~4~A~L~S~57~3~.~S~N~5~4~A~S5~7~3~ .. -.-J~P~A~C~K~A~G~E---­

2·306 

• 3-State Buffer-Type Outputs Drive Bus-Lines Directly 

e Bus-Structured Pinout 

• Choice of True or Inverting Logic 

'ALS573, 'AS573 
, ALS580, , AS580 

True Outputs 
Inverting Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

For complete information on the SN54ALS580 and the 

SN74ALS580, see page 2-288. 

SN74ALS573. SN74AS573 ... N PACKAGE 

(TOP VIEW) 

oc vee 
10 10 
20 20 
30 30 
40 40 

50 
60 
70 
80 

SN54ALS573. SN54AS573 ... FH PACKAGE 

SN74ALS573. SN74AS573 ... FN PACKAGE 

60 
70 

(TOP VIEW) 

ClClUaa 
CXlZ CXlf'oo. 

(,:J 

20 
30 
40 
50 
60 

SN54ALS580. SN54AS580 ... J PACKAGE 

SN74ALS580. SN74AS580 ... N PACKAGE 

GNO 

(TOP VIEW) 

Vee 
10 
20. 
30 
40 
50 

14 60 
70 
80 

SN54ALS580. SN54AS580 ... FH PACKAGE 

SN74ALS580. SN74AS580 ... FN PACKAGE 

30 

60 
70 

(TOP VIEW) 

u 
~ 91g ~I~ 
3 2 1 20 19 

20 
30 
40 
50 
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TYPES SN54ALS620 THRU SN54ALS623, SN74ALS620 THRU SN74ALS623 
OCTAL BUS TRANSCEIVERS 

o Bus Transceivers in High-Density 20-Pin DIP and the 
New Plastic and Ceramic Chip Carriers 

o Local Bus-Latch Capability 

o Choice of True or Inverting Logic 

o Choice of 3-State or Open-Collector Outputs 

o Dependable Texas Instruments Quality and ReliabHity 

DEVICE OUTPUT LOGIC 
'ALS620 3-State Inverting 
'ALS621 Open-Collector True 
'ALS622 Open-Collector Inverting 
'ALS623 3-State True 

description 

These octal bus transceivers are designed for asynchronous two­
way communication between data buses. The control function 
implementation allows for maximum flexibility in timing. 

These devices allow data transmission from A bus to the B bus or 
from the B bus to the A bus depending upon the logic levels at the 
enable inputs (GBA and GAB). 

The enable inputs can be l.!sed to disable the device so that the 
buses are effectively isolated. 

The dual-enable configuration gives the' ALS620 thru 'ALS623 
the capability to store data by simultaneous enabling of GBA and 
GAB. Each output reinforces its input in this transceiver 
configuration. Thus, when both control inputs are enabled and all 
other data sources to the two sets of bus lines are at high 
impedance, both sets of bus lines (16 in all) will remain at their 
last states. The 8-bit codes appearing on the two sets of buses 
will be identical for the 'ALS621 and 'ALS623 or 
complementary for the 'ALS620 and 'ALS622. 

The -1 versions of the SN74ALS' parts are identical to their 
standard versions except that the recommended maximum IOL is 
increased to 48 mAo There are no -1 versions of the SN54ALS' 
parts. 

The SN54ALS620 thru SN54ALS623 are characterized for 
operation over the full militClry temperature range of - 55°C to 
125°C. The SN74ALS620 thru SN74ALS623 are characterized 
for operation from 0 °e to 70°C. 

FUNCTION TABLE 

ENABLE INPUTS OPERATION 

GSA GAS 'ALS620, 'ALS622 'ALS621, 'ALS623 

L L B data to A bus B data to A bus 

H H A data to B bus A data to B bus 

H L Isolation Isolation 

L H 
B data to A bus, B data to A bus, 

A data to B bus A data to B bus 

02661, DECEMBER 1982 

SN54ALS' ... J PACKAGE 

SN74ALS' ... NPACKAGE 

(TOP VIEW) 

GAB Vee 
A1 GBA 
A2 B1 

A3 B2 
A4 B3 
A5 B4 

A6 B5 
A7 B6 

A8 B7 

GND B8 

SN54ALS' ... FH PACKAGE 

SN74ALS' ... FN PACKAGE 

A3 
A4 
A5 
A6 
A7 

(TOP VIEW) 

B1 
B2 
B3 
B4 
B5 
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TYPES SN54ALS620 THRU SN54ALS623, SN74ALS620 THRU SN74ALS623 
OCTAL BUS TRANSCEIVERS 

logic symbols 

'ALS620 'ALS621 

Pin numbers shown are for J and N packages. 

logic diagrams (positive logic) 

'ALS620 'ALS621 

GBA----OI 

A1 

A2 

TO OTHER SIX 

TRANSCEIVERS 

GAB 

A1 

A2 

TO OTHER SIX 
TRANSCEIVERS 

B1 

B2 

'ALS622 

'ALS622 

GBA----<f 

.GAB 

A1 

A2 

TO OTHER SIX 

TRANSCEIVERS 

GAB 

B1 A1 

B2 A2 
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'ALS623 

'ALS623 

TO OTHER SIX 

TRANSCEIVERS 

B1 

B2 
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TYPES SN54ALS620, SN54ALS623, SN74ALS620, SN74ALS623 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inJ1uts ........................................................... 7 V 

lID ports .......................................................... 5.5 V 
Operating free-air temperature range: SN54ALSC20, SN54ALS623 .................... - 55°C to 125 °e 

SN74ALS620,SN74ALS623 ....................... OOet070oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150 °e 

recommended operating conditions 

SN54ALS620 SN74ALS620 

SN54ALS623 SN74ALS623 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-12 
IOH High-level output current mA 

-15t 

12 

IOl Low-level output current 24t mA 

48t 

TA Operating free-air temperature - 55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS620-1 and SN74ALS623-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS620 SN74ALS620 

PARAMETER TEST CONDITIONS SN54ALS623 SN74ALS623 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, 10H = -12 mA 2 

Vee = 4.5 V, 10H = -15 mA 2 

Vee = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5V,-" 10L = 24 mA 

(lOl = 48 mA for -1 versions) 
0.35 0.5 

Control inputs Vec-=-5.5 V, VI = 7 V 0.1 0.1 
II 

A or 8 ports Vee = 5.5 V, VI = 5.5V 0.1 0.1 

eontrul inputs 20 20 
IIH 

A or B ports'" 
Vee = 5.5 V, VI = 2.7 V 

20 20 

Control inputs -0.1 -0.1 
III Vee = 5.5 V, VI = 0.4 V 

A or B ports'" -0.1 -0.1 

10 § Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Outputs high 18 36 18 30 

'AlS620 Vee = 5.5 V Outputs low 25 49 25 41 

Outputs disabled 27 52 27 43 
ICC Outputs high 27 44 27 40 

'AlS623 Vee = 5.5 V Outputs low 32 53 32 48 

Outputs disabled 37 57 37 53 

;AII typical values are at Vee ~ 5 V, T A = 25°e. 
§The output conditions have been chosen to produce a current that closeiy approximates one half of the true short-circuit output current, lOS' 

AFar 1/0 ports, the parameters IIH and IlL include the off-state output current. 

UNIT 

V 

V 

V 

mA 

fJ.A 

mA 

mA 

mA 

0==' 
I 

TEXAS INSTRUMENTS 2·309 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TeXAS 75265 



• 

TYPES SN54ALS620, SN54ALS623, SN74ALS620, SN74ALS623 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

'ALS620 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS620 SN74ALS620 

MIN TYP:I: MAX MIN TYP:I: MAX 

tpLH 
A B 

2 15 2 12 

tpHL 2 15 2 12 

tpLH 
B A 

2 15 2 12 

tpHL 2 15 2 12 

tpZH 
GBA A 

5 24 5 20 

tpZL 8 30 8 25 

tpHZ 
GBA A 

5 24 5 20 

tpLZ 8 30 8 25 

tpZH 
GAB B 

2 20 2 17 

tpZL 8 40 8 34 

tpHZ 
GAB B 

2 20 2 17 

tpLZ 8 40 8 34 

'ALS623 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF. 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS623 SN74ALS623 

MIN MAX MIN MAX 

tPLH 
A B 

3 15 3 13 

tPHL 3 13 3 11 

tpLH 
B A 

3 15 3 . 13 

tpHL 3 13 3 11 

tpZH 
GBA A 

7 25 7 22 

tpZL 7 25 7 22 

tpHZ 
GSA A 

2 25 2 21 

tPLZ 3 30 3 26 

tpZH 
GAB B 

7 25 7 22 

tpZL 7 25 7 22 

tpHZ 
GAB B 

2 25 2 21 

tpLZ 3 30 3 26 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS621, SN54ALS622, SN74ALS621, SN74ALS622 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All Inputs and I/O ports .................................................. 7 V 
Operating free-air temperature range: SN54ALS621, SN54ALS622 .................... - 55 °e to 125 °e 

SN74ALS621,SN74ALS622 ....................... OOeto70oe 
Storage temperature range ................................................ - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS621 SN74ALS621 

SN54ALS622 SN74ALS622 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

12 

10L Low-level output current 24 rnA 

4St 

.TA Operating free-air temperature -55 125 a 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

The 48-mA limit applies for the SN74ALS621-1 and SN74ALS622-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS621 SN74ALS621 

PARAMETER TEST CONDITIONS SN54ALS622 SN74ALS622 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 

Vee = 4.5 V, IOL = 12 rnA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, IOL = 24 rnA 

(lOL = 48 rnA for -1 versions) 
0.35 0.5 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports'" 
Vee = 5.5 V, VI = 2.7V 

20 20 

Control inputs 
Vee = 5.5 V, VI = 0.4 V 

-0.1 -0.1 
IlL 

A or B ports'" -0.1 -0.1 

Vee = 5.5 V 
Outputs high 24 40 24 37 

'ALS621 
Outputs low 30 50 30 45 

ICC Outputs high 9 15 9 13 
'ALS622 Vee = 5.5 V 

Outputs low 16 28 16 25 

*AII typical values are at Vee = 5 V, T A = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS . 

... For 1/0 ports, the parameters 'IH and I,L include the off-state output current. 
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TYPES SN54ALS621, SN54ALS622, SN74ALS621, SN74ALS622 
OCTAL BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 

I ALS621 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 680 Q, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS621 SN74ALS621 

MIN MAX MIN MAX 

tpLH 
A B 

10 45 10 33 

tpHL 5 24 5 20 

tpLH 
B A 10 45 10 33 

tpHL 5 24 5 20 
tpLH 

GBA A 15 55 15 45 

tpHL 12 40 12 35 

tpLH 
GAB B 

15 55 15 45 

tpHL 12 40 12 35 

'ALS622 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 680 Q, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS622 SN74ALS622 

MIN MAX MIN MAX 

tpLH 
A 

15 45 15 38 
B 

tpHL 5 23 5 19 

tpLH 
B A 

15 45 15 ~ 38 

tpHL 5 23 5 19 

tpLH 
GBA A 15 45 15 40 

tpHL 12 40 12 35 
tpLH 

GAB B 15 50 15 45 

tpHL 12 40 12 35 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

02661, DECEMBER 1982 

G Detects and Corrects Single-Bit Errors 

o Detects and Flags Dual-Bit Errors 

o Built-In Diagnostic Capability 

o Fast Write and Read Cycle Processing Times 

• Byte-Write Capability . . . ' ALS632 and' ALS633 

o Dependable Texas Instruments Quality and Reliability 

DEVICE PACKAGE BYTE-WRITE OUTPUT 

'ALS632 52-pin yes 3-State 

'ALS633 52-pin yes Open-Collector 

'ALS634 48-pin no 3-State 

'ALS635 48-pin no Open-Collector 

description 

The' ALS632 through' ALS635 devices are 32-bit parallel 
error detection and correction circuits (EDACs) in 52-pin 
('ALS632 and 'ALS633) or 48-pin ('ALS634 and 'ALS635), 
600-mil packages. The EDACs use a modified Hamming 
code to generate a 7-bit check word from a 32-bit data 
word. This check word is stored along with the data word 
during the memory write cycle. During the memory read 
cycle, the 39-bit words from memory are processed by the 
EDACs to determine if errors have occurred in memory. 

Single-bit errors in the 32-bit data word are flagged and 
corrected. 

Single-bit errors in the 7-bit check word are flagged, and 
the CPU sends the EDAC through the correction cycle even 
though the 32-bit data word is not in error. The correction 
cycle will simply pass along the original 32-bit data word 
in this case and produce error syndrome bits to pinpoint the 
error-generating location. 

Dual-bit errors are flagged but not corrected. These errors 
may occur in any two bits of the 39-bit word from memory 
(two errors in the 32-bit data word, two errors in the 7-bit 
check word, or one error in each word). The gross-error 
condition of all lows or all highs from memory will be 
detected. Otherwise, errors in three or more bits of the 
39-bit word are beyond the capabilities of these devices to 
detect. 

'ALS632, 'ALS633, ••• JD PACKAGE 
(TOP VIEW) 

LEDBO 52 vcc 
MERR 51 Sl 

ERR 50 SO 
DBO 49 DB31 
DBl 48 OB30 
OB2 47 OB29 
OB3 46 OB28 
OB4 45 OB27 
OB5 44 OB26 

OEBO 10 43 OEB3 
OB6 11 42 OB25 
OB7 12 41 OB24 
GNO 13 40 GNO 

OB8 OB23 
OB9 OB22 

OEBl OEB2 
OB10 OB21 
OB11 OB20 
OB12 OB19 
OB13 OB18 
OB14 OB17 
OB15 OB16 

CB6 CBO 
CBS CBl 
CB4 CB2 

OECB CB3 

'ALS634, 'ALS635 ..•. JD PACKAGE 
(TOP VIEW) 

MERR vcc 
ERR Sl 
OBO SO 
DBl OB31 
OB2 OB30 
OB3 OB29 
OB4 OB28 

OB5 OB27 
OEW OB26 

OB6 OB25 
OB7 OB24 
GNO GNO 
OB8 OB23 
OB9 OB22 

OB10 OB21 
OBll OB20 
OB12 OB19 
DB13 OB18 
OB14 OB17 
OBIS OB16 
CB6 CBO 
CBS CBl 
CB4 CB2 

OECB CB3 

FOR CHIP CARRIER INFORMATION, 
CONTACT THE FACTORY 

Read-modify-write (byte-control) operations can be performed with the' ALS632 and' ALS633 EDACs by using output 
latch enable, LEDBO, and the individual OEBO thru OEB3 byte control pins. 

Diagnostics are performed on the EDACs by controls and internal paths that allow the user to read the contents of 
the DB and CB input latches. These will determine if the failure occurred in memory or in the EDAC. 

PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 

TEXAS INSTRUMENTS 
INCORPORATED 

discontinue this product without notice. POST OFFICE BOX 225012 • OALLAS. TeXAS 75265 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 1 - WRITE CONTROL FUNCTION 

MEMORY EDAC CONTROL 
DB CONTROL DB OUTPUT LATCH CB 

OEBn OR 
CYCLE FUNCTION SO 

DATA I/O ('ALS632:ALS6331 CHECK I/O CONTROL 
S1 

OEDB LEDBO OECB 

Generate Output 
Write L L Input H X L 

check word check bitst 

tSee Table 2 for details on check bit generation. 

memory write cycle details 

ERROR FLAGS - --ERR MERR 

H H 

During a memory write cycle, the check bits (CBO thru CB6) are generated internally in the EDAC by seven 16-input 
parity generators using the 32-bit data word as defined in Table 2. These seven check bits are stored in memory along 
with the original 32-bit data word. This 32-bit word will later be used in the memory read cycle for error detection 
and correction. 

TABLE 2 - PARITY ALGORITHM 

CHECK WORD 32-BIT DATA WORD 

BIT 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CBO X X X X X X X X X X X X X X X X 
CB1 X X X X X X X X X X X X X X X X 
CB2 X X X X X X X X X X X X X X X X 
CB3 X X X X X X X X X X X X X X X X 
CB4 X X X X X X X X X X X X X X X X 
CB5 X X X X X X X X X X X X X X X X 
CB6 X X X X X X X X X X X X X X X X 

The seven check bits are parity bits derived from the matrix of data bits as indicated by "X" for each bit. 

error detection and correction details 

During a memory read cycle, the 7-bit check word is retrieved along with the actual data. In order to be able to determine 
whether the data from memory is acceptable to use as presented to the bus, the error flags must be tested to determine 
if they are at the high level. 

The first case in Table 3 represents the normal, no-error conditions. The EDAC presents highs on both flags. The next 
two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal for a correctable error, and 
the EDAC should be sent through the correction cycle. The last three cases of double-bit errors will cause the EDAC 
to signal lows on both ERR and MERR, which is the interrupt indication for the CPU. 

TABLE 3 - ERROR FUNCTION 

Total Number of Errors Error Flags 

32-Bit Data Word 7-Bit Check Word 'ERR MERR 
Data Correction 

0 0 H H Not applicable 

1 0 L H Correction 

0 1 L H Correction 

1 1 L L Interrupt 

2 0 L L Interrupt 

0 2 L L Interrupt 

2-314 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

128 



TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

Error detection is accomplished as the 7-bit check word and the 32-bit data word from memory are applied to internal 
parity generators/checkers. If the parity of all seven groupings of data and check bits are correct, it is assumed that 
no error has occurred and both error flags will be high. 

If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error flag or flags 
will be set low. Any single error in the 32-bit data word will change the state of either three or five bits of the 7-bit 
check word. Any single error in the 7-bit check word changes the state of only that one bit. In either case, the single 
error flag (ERR) will be set low while the dual error flag (MERR) will remain high. 

Any two-bit error will change the state of an even number of check bits. The two-bit error is not correctable since 
the parity tree can only identify single-bit errors. Both error flags are set low when any two-bit error is detected. 

Three or more simultaneous bit errors can cause the EDAC to believe that no error, a correctable error, or an uncorrectable 
error has occurred and will produce erroneous results in all three cases. It should be noted that the gross-error conditions 
of all lows and all highs will be detected. 

MEMORY EDAC 

CYCLE FUNCTION 

Read Read & flag 

Latch input 

Read data & check 

bits 

Output 

Read corrected data 

& syndrome bit! 

tSee Table 3 for error description. 

~See Table 5 for error location. 

TABLE 4 - READ, FlAG, AND CORRECT FUNCTION 

jcONTROL 
DB CONTROL DB OUTPUT LATCH CB 

ERROR FLAGS 
OEBn OR DATA I/O (' ALS632.' ALS633) CHECK I/O CONTROL 

ERR MERR S1 SO 
OEDB LEDBO OECB 

H L Input H X Input H Enabledt 

Latched Latched 

H H input H L input H Enabledt 

data check word 

Output Output 

H H corrected L X syndrome L Enabled t 

data word bitst 

As the corrected word is made available on the data I/O port (DBO thru DB311. the check word I/O port (CBO thru 
CB6) presents a 7-bit syndrome error code. This syndrome error code can be used to locate the bad memory chip. 
See Table 5 for syndrome decoding. 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 5 - SYNDROME DECODING 

SYNDROME BITS 
ERROR 

SYNDROME BITS 
ERROR 

SYNDROME BITS 
ERROR 

SYNDROME BITS 
ERROR 

6 543 2 1 0 6 5 4 3 2 1 0 6 5 4 3 2 1 0 6 543 2 1 0 
L L L L L L L unc L H L L L L L 2-bit H L L L L L L 2-bit H H L L L L L unc 

L L L L L L H 2-bit L H L L L L H unc H L L L L L H unc H H L L L L H 2-bit 

L L L L L H L 2-bit L H L L L H L DB7 H L L L L H L unc H H L L L H L 2-bit 

L L L L L H H unc L H L L L H H 2-bit H L L L L H H 2-bit H H L L L H H DB23 

L L L L H L L 2-bit L H L L H L L DB6 H L L L H L L unc H H L L H L L 2-bit 

L L L L H L H unc L H L L H L H 2-bit H L L L H L H 2-bit H H L L H L H OB22 

L L L L H H L unc L H L L H H L 2-bit H L L L H H L 2-bit H H L L H H L OB21 

L L L L H H H 2-bit L H L L H H H OB5 H L L L H H H unc H H L L H H H 2-bit 

L L L H L L L 2-bit L H L H L L L OB4 H L L H L L L unc H H L H L L L 2-bit 

L L L H L L H unc L H L H L L H 2-bit H L L H L L H 2-bit H H L H L L H OB20 

L L L H L H L OB31 L H L H L H L 2-bit H L L H L H L 2-bit H H L H L H L OB19 

L L L H L H H 2-bit L H L H L H H OB3 H L L H L H H OB15 H H L H L H H 2-bit 

L L L H H L L unc L H L H H L L 2-bit H L L H H L L 2-bit H H L H H L L OB18 

L L L H H L H 2-bit L H L H H L H OB2 H L L H H L H unc H H L H H L H 2-bit 

L L L H H H L 2-bit L H L H H H L unc H L L H H H L OB14 H H L H H H L 2-bit 

L L L H H H H OB30 L H L H H H H 2-bit H L L H H H H 2-bit H H L H H H H CB4 

L L H L L L L 2-bit L H H L L L L OBO H L H L L L L unc H H H L L L L 2-bit 

L L H L L L H unc L H H L L L H 2-bit H L H L L L H 2-bit H H H L L L H OB16 

L L H L L H L OB29 L H H L L H L 2-bit H L H L L H L 2-bit H H H L L H L unc 

L L H L L H H 2-bit L H H L L H H unc H L H L L H H OB13 H H H L L H H 2-bit 

L L H L H L L OB28 L H H L H L L 2-bit H L H L H L L 2-bit H H H L H L L OB17 

L L H L H L H 2-bit L H H L H L H OB31 H L H L H L H OB12 H H H L H L H 2-bit 

L L H L H H L 2-bit L H H L H H L unc H L H L H H L OB11 H H H L H H L 2-bit 

L L H L H H H OB27 L H H L H H H 2-bit H L H L H H H 2-bit H H H L H H H CB3 

L L H H L L L OB26 L H H H L L L 2-bit H L H H L L L 2-bit H H H H L L L unc 

L L H H L L H 2-bit L H H H L L H unc H L H H L L H OB10 H H H H L L H 2-bit 

L L H H L H L 2-bit L H H H L H L unc H L H H L H L OB9 H H H H L H L 2-bit 

L L H H L H H OB25 L H H H L H H 2-bit H L H H L H H 2-bit H H H H L H H CB2 

L L H H H L L 2-bit L H H H H L L unc H L H H H L L OB8 H H H H H L L 2-bit 

L L H H H L H OB24 L H H H H L H 2-bit H L H H H L H 2-bit H H H H H L H CB1 

L L H H H H L unc L H H H H H L 2-bit H L H H H H L 2-bit H H H H H H L CBO 

L L H H H H H 2-bit L H H H H H H CB6 H L H H H H H CB5 H H H H H H H none 

CB X = error in check bit X 

DB Y = error in data bit Y 

2-bit = double-bit error 

unc = uncorrectable multi bit error 

read-modify-write (byte control) operations 

The' ALS632 and' ALS633 devices are capable of byte-write operations. The 39-bit word from memory must first 
be latched into the OB and CB input latches. This is easily accomplished by switching from the read and flag mode 
(S1 = H, SO = L) to the latch input mode (S1 = H, SO = H)_ The EOAC will then make any corrections, if necessary, 
to the data word and place it at the input of the output data latch. This data word must then be latched into the output 
data latch by taking LEOBO from a low to a high. 

Byte control can now be employed on the data word through the OEBO through OEB3 controls. OEBO controls OBO-OB7 
(byte 0), DEB1 controls OB8-0B15 (byte 1), OEB2 controls OB16-0B23 (byte 2), and OEB3 controls OB24-0B31 (byte 
3)_ Placing a high on the byte control will disable the output and the user can modify the byte. If a low is placed on 
the byte control, then the original byte is allowed to pass onto the data bus unchanged. If the original data word is 
altered through byte control, a new check word must be generated before it is written back into memory. This is 
easily accomplished by taking control S1 and SO low. Table 6 lists the read-modify-write functions. 
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MEMORY 

CYCLE 

Read 

Read 

Read 

Modify 

Iwrite 

TYPES SN54ALS632 THRU SN54ALS635. SN74ALS632 THRU SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 6 - READ-MODIFY-WRITE FUNCTION 

DB OUTPUT 
ERROR FLAG CONTROL 

OEBnt 
CB 

EDAC FUNCTION BYTEnt LATCH CHECK 1/0 
CONTROL ERR MERR S1 SO 

LEDBO 

Read & Flag H L Input H X Input H Enabled 

Latched Latched 
Latch input data 

H H Input H L input H Enabled 
& check bits 

data check word 

Latched Hi-Z H 
Latch corrected 1------- -------
data word into H H 

output 
H H 

Output 
Enabled 

data Syndrome L 
output latch 

word bits 

Input 

Modify appropriate modified H 

byte or bytes & BYTEO Output 
H L L ------- ------ H L H 

generate new Output check word 

check word unchanged L 

BYTEO 

tOEBO controls OBO-OB7 (BYTEO), OEB1 controls OB8-0B15 (BYTE1), OEB2 controls OB16-0B23 (BYTE2), OEB3 controls OB24-0B31 (BYTE3). 

diagnostic operations 

The 'ALS632 thru 'ALS635 are capable of diagnostics that allow the user to determine whether the EDAC or the 
memory is failing. The diagnostic function tables will help the user to see the possibilities for diagnostic contro\. 

In the diagnostic mode (S 1 = L, SO = H), the checkword is latched into the input latch while the data input latch remains 
transparent. This lets the user apply various data words against a fixed known checkword. If the user applies a diagnostic 
data word with an error in any bit location, the ERR flag should be low. If a diagnostic data word with two errors 

in any bit location is applied, the MERR flag should be low. After the checkword is latched into the input latch, it 
can be verified by taking OECB low. This outputs the latched checkword. With the' ALS632 and' ALS633, the diagnostic 
data word can be latched into the output data latch and verified. It should be noted that the' ALS634 and' ALS635 
do not have this pass-through capability because they do not contain an output data latch. By changing from the 
diagnostic mode (S 1 = L, SO = H) to the correction mode (S 1 = H, SO = H), the user can verify that the EDAC will correct 
the diagnostic data word. Also, the syndrome bits can be produced to verify that the EDAC pinpoints the error location. 
Table 7 (' ALS632 and' ALS633) and Table 8 (' ALS634 and' ALS635) list the diagnostic functions. 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 7 - 'ALS632, 'ALS633 DIAGNOSTIC FUNCTION 

DB BYTE DB OUTPUT CB 

EDAC FUNCTION 
CONTROL 

CONTROL DATA 1/0 CONTROL LATCH CHECK 1/0 
S1 SO 

OEBn LEDBO OECB 

Read & flag H L 
I nput correct 

data word 
H X 

Input correct 

check bits 
H 

Latch input check 

word while data 
Input Latched 

L H diagnostic H L input H 
input latch remains 

data word t check bits 
transparent 

Latch diagnostic Input Output latched 
L 

data word into L H diagnostic H H check bits 

data word t '-------- -----
output latch Hi-Z H 

Latch diagnostic 
Latched Output 

input syndrome L 
data word into H H H H 

diagnostic bits 
input latch f--------- -----

data word Hi-Z H 

Output diagnostic Output 
Output 

syndrome L 
data word & H H diagnostic L H 

bits 
syndrome bits data word f-------- -----

Hi-Z H 

Output corrected Output Output 

diagnostic data corrected syndrome L 
H H L L 

word & output diagnostic bits ------- r-----
syndrome bits data word Hi-Z H 

ERROR FLAGS 

ERR MERR 

H H 

Enabled 

Enabled 

Enabled 

Enabled 

Enabled 

tDiagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic data word will contain 

errors in two bit locations. 

TABLE 8 - 'ALS634, 'ALS635 DIAGNOSTIC FUNCTION 

CONTROL DB CONTROL DB CONTROL ERROR FLAGS 
EDAC FUNCTION DATA 1/0 

OEDB 
CHECK 1/0 OECB ERR MERR S1 SO 

Read & flag H L 
Input correct 

H 
Input correct 

H H H 
data word check bits 

Latch input check 
Input 

bits while data Latched input 

input latch remains 
L H diagnostic H 

check bits 
H Enabled 

data word t 
transparent 

Output input 
Input 

Output input 
L H diagnostic H H Enabled 

check bits 
data word t check bits 

Latch diagnostic Latched input Output 
L 

data into H H diagnostic H syndrome bits Enabled f--------- ---H----
input latch data word Hi-Z 

Output corrected Output corrected Output 
L 

diagnostic H H diagnostic L syndrome bits Enabled 

data word data word f--------Hi-Z ---H----

tDiagnostic data is a data word with an error in one bit location except when testing the NiERR error flag. In this case, the diagnostic data word will contain 

errors in two bit locations. 
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TYPES SN54ALS632, SN54ALS633, SN74ALS632, SN74ALS633 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

'ALS632, 'ALS633 logic diagram (positive logic) 

DECODER 

XIV 
0 

I J SYNDROME 
~--------------------------------~L,I GENERATOR 

~, r;;;-~~ h o " i"'" 

L--- n SO -- 1 3 

1 

~ CHECK-BIT h--
- GENERATOR ~ I"" "' 

S1 -- 2 3 ,.... -

CBO­
CB6 ~, 

2 -

LATCHES 
r----

7 
~ C1 

~L 10 , 

-
BUFFERS 

~ 

MUX 
, 

C~ GO 1r!r-
Lo- G1 

4- * t-
7
r-i-<1--I 

... 7 
o ' 

OECB ------4~:JI EN 
LATCHES -

'-- C1 

.~ 
, 32 

... 

10 

~ 10 

DBO-D B7 -4-1~-----o-------.;:8r_----_i 
DB8-DB 15 ..... ___ ---o---+------.;8;..,e-----_i 

DB 16-DB23 -+I' ... ~_o_-+-+------8,7"_----___f 

DB24-DB31 ........ I+-1:>-t-t-t-----~8r_----_i .. . 
8 8 8 8 BUFFERS 

<J 
OEBO---r-r-r~~~EN 

'--* 
OEB1--r-r-r~~ji----~ 

8 

'- ~ 

1D 

1D 

I "32 
OEB2---r-r--~~~ >-7-~,~ 

32 

LATCHES 

1D ~32, - ~ 
OEB3---r---~~~----~ r-<:l C1 - 8 

LEDBO ----------------------------1 
* 'ALS632 has 3-state ("7) check-bit and data outputs_ 

'A LS633 has open-collector (<» check-bit and data outputs_ 

- EN 

7 

7 
, 

ERROR 
DETECTOR 

[7 
x-oRl -----

" 

, -
ERROR P--ERR 

MULTI-~-­
ERROR r--- MERR 

BIT-IN-

ERROR ERROR , 
CORRECTOR DECODER 

=1 - EN 

I-- 2r-
32.1' 

[32 , ~ 

x-ORl 
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TYPES SN54AlS634, SN54AlS635, SN74AlS634, SN74AlS635 
32·BIT PARAllEL ERROR DETECTION AND CORRECTION CIRCUITS 

'ALS634, 'ALS635 logic diagram (positive logic) 

DECODER 

x/v 
0 

o I.-.. 
I'"' 

SO -- 1 3 

1 

S1 -- 2 3 ..... :-
21-

LATCHES 
~ 

'- C1 
CBO-7 , / 10 
CB6 .....,~-...... ;.,,&--t 

"""--

7 

MUX 

~
SVNDROME 

GENERATOR -=1 
r---.....;~;"t-----11 ~1 7 ~ 

CHECK-BIT 
~ r-- GENERATOR ~ 

(See Table 2) 

[7 
x-oRl 

h 
~ 
1"\ 
~ 

~ 

~ 

BUFFERS IKJ GO 

~ -G1 
1~ 

~ 
32 ----.... 7~ 

7 L4- * "':~~~"""""'r-t 
OECB -----<~:lI EN 

o ' -

-
LATCHES 

'--- C1 

32 32~ 
10 , , DBO-DB31 .-.+---=;L--..... ---lII>--..."t----1 

32 , 

BUFFERS 

<J 

* 
OEDB-----------~ .... EN 

*'ALS634 has 3-state ('17) check-bit and data outputs. 

'ALS635 has open-collector (0) check-bit and data outputs. 

~ 

1 

-
7 
, -

32 

EN 

ERROR 
DETECTOR 
(See Table 3) 

ERROR 

MULTI-
ERROR 

ERROR , 

P--ERR 
p--NiERR 

BIT-IN-
ERROR 

CORRECTOR DECODER 

=1 ~ EN 

l- *-
32~ 

[32 
32" ... -

x-oRl 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) ...................................................... 7 V 
Input voltage: eB and DB .................................. ,......................... 5.5 V 

All others . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS632 thru SN54ALS635 . . . . . . . . . . . . . . .. - 55°C to 125°e 

SN74ALS632 thru SN74ALS635. . . . . . . . . . . . . . . . . . .. O°C to 70 0 e 
Storage temperature range ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150 °e 

recommended operating conditions 

SN54ALS632 SN74ALS632 
THRU THRU 

SN54ALS635 SN74ALS635 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 
VII Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
ERR or MERR -0.4 -0.4 
DB or CB l 'AL5632, 'AL5634 -1 -2.6 

mA 

IOL Low-level output current 
ERR or MERR 4 8 
DB or CB 12 24 

mA 

tw Pulse duration LEDBO low ns 
(1) Data and check word before 50 I 

(51-H) 

(2) 50 high before LEDBOI (51 =H)* 

(3) LEDBO high before the earlier 
of 501 or 511 * 

tsu 5etup time 
(4) LEDBO high before 51 I (50 = H) 

ns 
(5) Diagnostic data word before 511 

(50=H) 
(6) Diagnostic check word before 

the later of 511 or 501 
(7) Diagnostic data word before 

LEDBO I (51 =L and 50=H)t 
(8) Read-mode, 50 low and 51 high 
(9) Data and check word after 

501 (51=H) 

th Hold time 
(10) Data word after 51 I (50=H) 

ns 
(11) Check word after the later 

of 511 or 501 
(12) Diagnostic data word after 

LEDBOI (51 = L, 50 = H)t 

tcorr Correction time (see Figure 1) ns 

TA Operating free-air temperature -55 125 0 70 °c 

"These times ensure that corrected data is saved in the output data latch, 
tThese times ensure that the diagnostic data word is saved in the output data latch, 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

'ALS632, 'ALS634 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ALS632 SN74ALS632 

PARAMETER TEST CONDITIONS SN54ALS634 SN74ALS634 UNIT 

MIN TVPt MAX MIN TVPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

ERR or MERR Vee = 4.5 V. IOH = -0.4 mA 2.5 3.4 2.7 3.4 

VOH Vee = 4.5 V. IOH = -1 mA 2.4 3.3 V 
DB or eB 

IOH = -2.6 mA 2.4 3.2 Vee = 4.5 V. 

ERR or MERR Vee = 4.5 V. IOL = 4 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V. IOL = 8 mA 0.35 0.5 
VOL V 

Vee = 4.5 V. IOL = 12 mA 0.25 0.4 0.25 0.4 
DB or eB 

Vee = 4.5 V. IOL = 24 mA 0.35 0.5 

SO or 51 Vee = 5.5 V. VI = 7 V 
mA II 

DB or eB Vee = 5.5 V. VI = 5.5 V 
SO or 51 

VI = 2.7 V p.A IIH 
DB or eB.6. 

Vee = 5.5 V. 

SO or 51 
VI = 0.4 V mA IlL 

DB or eB.6. 
Vee = 5.5 V. 

IO§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

ICC Vee = 5.5 V, See Note 1 mA 

'ALS633, 'ALS635 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ALS633 SN74ALS633 
PARAMETER TEST CONDITIONS SN54ALS635 SN74ALS635 

MIN TVPt MAX MIN TVPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

VOH ERR or MERR Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 2.7 3.4 

IOH DB or eB Vee = 4.5 V. VOH = 5.5 V 0.1 0.1 

ERR or MERR 
Vee = 4.5 V. IOL = 4 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V. IOL = 8 mA 0.35 0.5 
VOL 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
DB or eB 

Vee = 4.5 V. IOL = 24 mA 0.35 0.5 
SO or 51 Vee = 5.5 V, VI = 7 V 

II DB or eB Ve~ = 5.5 V, VI = 5.5 V 

IIH 
SO or 51 
DB or eB.6. Vee = 5.5 V. VI = 2.7 V 

IlL 
SO or 51 
DB or eB.6. Vee = 5.5 V. VI = 0.4 V 

IO§ ERR or MERR Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

ICC Vee = 5.5 V. See Note 1 

tAli typical values are at VCC = 5 V, T A = 25°C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

AFor lID ports, the parameters IIH and IlL include the off-state output current. 

NOTE 1: ICC is measured with SO and Sl at 4.5 V and all CB and DB pins grounded. 

Additional information on these products can be obtained from the factory as it becomes available. 

UNIT 

V 
V 

mA 

V 

mA 

/lA 

mA 

mA 
mA 
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TYPES SN54ALS632, SN54ALS633, SN74ALS632, SN74ALS633 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

'ALS632 switching characteristics, VCC = 4.5 V to 5.5 V, CL 

(unless otherwise noted) 

FROM TO 
PARAMETER TEST CONDITIONS 

(INPUT) (OUTPUT) 

DB and CB ERR 51 =H, 50=L, RL=500 fl 
tpd 

DB ERR 51 = L, 50 = H, RL = 500 fl 

DB and CB MERR 51 = H, 50 = L, RL = 500 fl 
tpd 

DB MERR 51 = L, 50 = H, RL = 500 fl 

tpd 501 and 511 CB R1 =R2=500 fl 

tpd DB CB 51 = L, 50 = L, R 1 = R2 = 500 fl 

tpd LEDBOI DB 51 =X, 50=H, R1 =R2=500 fl 

tpd 511 CB 50=H, R1 =R2=500 fl 

ten OECBI CB 50=H, 51 =X, R1 =R2=500 fl 

tdis OECBI CB 50=;H, 51 =X, R1 =R2=500 fl 

ten OEBO thru OEB31 DB 50=H, 51 =X, R1 =R2=500 fl 

tdis OEBO thru OEB31 DB 50=H, 51 =X, R1 =R2=500 fl 

'ALS633 switching characteristics VCC = 4.5 V to 5.5 V, CL 

(unless otherwise noted) 

FROM TO 
PARAMETER TEST CONDITIONS 

(INPUT) (OUTPUT) 

DB and CB ERR 51 =H, 50=L, RL=500 fl 
tpd 

DB ERR 51=L, 50=H, RL=500fl 

tpd DB and CB MERR 51 =H, 50=L, RL=500 fl 

51 =L, 50=H, RL=500 fl 

tpd 501 and 511 CB RL =680 fl 

tpd DB CB 51 =L, 50=L, RL =680 fl 

tpd LEDBOI DB 51 =X, 50=H, RL=680 fl 

tpd 511 CB 50 = H, RL = 680 fl 

tpLH OECBI CB 51 =X, 50=H, RL =680 fl 

tpHL OECBI CB 51 = X, 50 = H, RL = 680 fl 

tPLH OEBO thru OEB31 DB 51 =X, 50=H, RL=680 fl 

tPHL OEBO thru OEB31 DB 51 =X, 50=H, RL=680 fl 

50 pF, TA MIN to MAX 

SN54ALS632 SN74ALS632 

MIN TYPi MAX MIN TYPi MAX 

50 pF, TA MIN to MAX 

SN54ALS633 SN74ALS633 

MIN TYPi MAX MIN TYPi MAX 

Additional information on these products can be obtained from the factory as it becomes available. 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

• 
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TYPES SN54ALS634. SN54ALS635. SN74ALS634. SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

• ALS634 switching characteristics. V CC 
(unless otherwise noted) 

4.5 V to 5.5 V. CL 

FROM TO 
PARAMETER TEST CONDITIONS 

(INPUT) (OUTPUT) 

tpd DB and CB ERR 
51 = H. 50 = L. RL = 500 fl 

51 = L. 50 = H, RL = 500 fl 

tpd DB and CB MERR 51 = H. 50 = L. RL = 500 fl 

51 = L. 50 = H. RL = 500 fl 

tpd 501 and 51! CB R1 =R2=500 fl 

tpd DB CB 51 =L, 50=L. R1 =R2=500 fl 

tpd 511 CB 50=H. R1 =R2=500 fl 

ten GECBI CB 51 =X. 50=H. R1 =R2=500 n 

tdis OECBI CB 51 =X. 50=H, R1 =R2=500 n 

ten OECBI DB 51 =X. 50=H, R1 =R2=500 fl 

tdis OECBt DB 51 =X. 50=H, R1 =R2=500 fl 

~AII typical values are at VCC = 5 V, T A = 25°C . 

• ALS635 switching characteristics V CC 

(unless otherwise noted) 
4.5 V to 5.5 V. CL 

FROM TO 
PARAMETER TEST CONDITIONS 

(INPUT) (OUTPUT) 

DB and CB ERR 51 =H. 50=L. RL =500 n 
tpd 

DB ERR 51 =L. 50=H. RL=500 fl 

tpd DB and CB MERR 
51 =H. 50=L. RL=500 fl 

51 = L. 50 = H. RL = 500 fl 

tpd 501 and 51! CB RL =680 fl 

tpd DB CB 51 = L. 50 = L. RL = 680 n 
tpd 51 t DB 50 = H. RL = 680 n 
tpLH OECBt CB 51 =X. 50=H. RL=680 fl 

tpHL OECS! CB 51 =X, 50=H, RL=680 n 
tPLH OEDBt DB 51 =X. 50=H. RL=680 fl 

tPHL OEDB! DB 51 =X. 50=H. RL=680 n 

~AII typical values are at VCC = 5 V. TA = 25°C. 

50 pF. TA MIN to MAX 

SN54ALS634 SN74ALS634 

MIN TYPt MAX MIN TYPt MAX 

50 pF. TA MIN to MAX 

SN54ALS635 SN74ALS635 

MIN TYPt MAX MIN TYPt MAX 
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TYPES SN54ALS632 THRU SN54ALS635. SN74ALS632 THRU SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

t+--READ--~_'!4-4---------CORRECT-----------+t_, 
I, I 
I+--thlBI--., I 

so-l Ir' --------------------------------------------~i ________ __ 

SI----;:4===========t~co:rr~;.t:;on~==========~---------------

:tsUlll~thl91--+: r--td;S~ 

DBO THRU DB31-----~=~IN~P~U~T ~DA~T~A!W~O~RD~=j~~~~IC==~~O~UT~P~UT~C~O~R~R~EC~T~ED~D~A~T!A~W~OR~D~~~~~---
I+---ten~ 
I 

OEBO THRU 0EB3 , : I~--------------------------------~ ~tsulll~thI91~ ~td;S~ 

CBO THRU CB6 ----{ INPUT CHECK WORD ~ OUTPUT SYNDROME CODE »»»»' 
: !4-- t en ---4f i I~' _________________________________ ~ 

tt---tpd-----., 

ERR ?0W A I NV/lUD'0000/ 4r--------------V-A-l-ID-=E=RR=-Fl-A-G --------------~)W 4M.kMM 
i. tpd _, 

MERR ~4'I~&H!h:W$##Ar------------V-A-l-ID-=M=ER=R:-F-l-AG------------""",X%(Jv'ldD%0J 

FIGURE 1-READ, FLAG, AND CORRECT MODE SWITCHING WAVEFORMS 

I+-- th IBI------+t 

so: ri----------------------------------~I 
t4-----READ II. CORRECT----------~_,~. =====:;w;;;RilIT~E=====::; 

SI ......J : I 
I I 

DBO THRU DB7 ----< INPUT DAT~ WORD ~=OU~T~PU~T~C:O~R~RE:C~TE~D~D~A~TA:i~)O~»~)~---1tC=~IN~P~U~T ~MO~D~IF~I~ED~B~Y~TE~0~2»»»--~~ 
I 

DBB THRU DB15 INPUT DATA WORD OUTPUT CORRECTED DATA WORD 

DB16 THRU DB23 INPUT DATA WORD OUTPUT CORRECTED DATA WORD 

DB24 THRU DB31 INPUT DATA WORD OUTPUT CORRECTED DATA WORD 

OEBO 

~ _________________________________ ~I---__________________ ~r_____ 

I 

~-----------------------------~:-----------------~~ 
I 

~ ______________________________ ~:--------------~r------
I4--tsul21~ j4-tsuI31-., 

lEDBO ""~~:"':'~<::"':~~~"'~"~:"':'~<::"':~~~"'~~~ #////////////1/////1////4 : 
I.--tw--.l I 

~----------------------~~I---------------------------r----------------~r-----
CBO THRU CB6 INPUT CHECK WORD OUTPUT SYNDROME CODE OUTPUT CHECK WORD 

\~ ________ V~A~l~ID_E_R~R_Fl_A~G ________ JI 

\~ ______ ~VA~l~ID~M~E~R~R~F~lA~G ______ _J1 
FIGURE 2-READ, CORRECT, MODIFY MODE SWITCHING WAVEFORMS 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

so 

S1 

DBO THRU DB31 

L 
!4--'.uI514 \ rl----------------------------------------

~------------------~I------~I 

I I+--'hll0l~ 
I I I 

NPllT VALID DATA WORD INPUT DIAGNOSTIC DATA WORD 
OUTPUT DIAGNOSTIC 

DATA WORD 

I I I 
~O--------~--------------------I~----~--------~I I 
THRU :, II L __________________ ~:----------~r----
~3 .-- I . 

'su(7)-40141--__ 114-4 ~_!-"UI41: I14-'Pd~ 

LEOBO ________ ~------------------~:--~~I--~,--------~!~------------~LI----------__________ __ 
i : l+-+-'h1121---.-.l 

CBO 
THRU 

CB6 

1+- •• uI61~·hI111~ i i.-'Pd4 
OUTPUT VALID CHECK WORD OUTPUT SYNDROME CODE 

I~I --~~~~~~'\-jL------~:~----~-------I\---------------------------------.d-;S~~~1 

:: I 
I I r 

I+--'Pd~ !+-'Pd~ 
E"RR -....,-- - ,VERIFY PROPER OPERATION OF EAR FLAG , ----VER-;;;p;W;e~;;RAno"N o;~;;~G~F~G;;mu70 -;e7o""; ----'- ___ .!."~~~~~ ~E~I~I!!,. ____ J WITHA DIAGNOSTIC DATA WORD WITH ASINGLE ERROR 

__ ~.~~ /4-.pd-+l ________________________________ _ 

MEiiR VERIFY PROPER OPERATION OF MERR FLAG VERIFY PROPER OPERATION OF MERR FLAG. FLAG SHOULD BE LOW 
__________ --J \.. ___ J.F ':'A~ S~O~L~ ~ ~~ ~ ___ j L-______ W.;.IT.;.H.;.A.;.:O:..;.IA.;.G:..;.N __ O.;.ST.,;.IC;..:O:..;.A:..;.T:..;.A _WO.;.R.;,:O;..W_IT_H.;.A_O_O;..:U.,;.BL:;E;..:E.,;.R.;.RO:;R ______ _ 

FIGURE 3-DIAGNOSTIC MODE SWITCHING WAVEFORM 
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TYPES SN54ALS638, SN54ALS639, SN74ALS638, SN74ALS639 
OCTAL BUS TRANSCEIVERS 

o Bidirectional Bus Transceivers in High-Density 
20-Pin Packages 

o Choice of True or Inverting Logic 

o A Bus Outputs are Open-Collector; B Bus Outputs 
are 3-State 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPS 

o Dependable Texas Instruments Ouality and 
Reliability 

description 

These octal bus transceivers are designed for asynchronous two­
way communication between open-collector and 3-state buses. 
The devices transmit data from the A bus (open-collector) to the 
B bus (3-state) or from the B bus to the A bus depending upon 
the level at the direction control (DIR) input. The enable input (G) 
can be used to disable the device so the buses are isolated. 

DEVICE 

'ALS638 

'ALS639 

A OUTPUT 8 OUTPUT LOGIC 

Open-Collector 3-State Inverting 

Open-Collector 3-State True 

The -1 versions of the SN74AlS' parts are identical to the 

standard versions except that recommended maximum of tOl is 
increased to 48 milliamperes. There are no -1 versions of the 
SN54AlS' parts. 

The SN54AlS638 and SN54AlS639 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74AlS638 and SN74AlS639 are characterized 
for operation from 0 °C to 70°C. 

D2261, DECEMBER 1982 

SN54ALS638, SN54ALS639. . J PACKAGE 

SN74ALS638, SN74ALS639. . N PACKAGE 

(TOP VIEWI 

DIR ~CC 
A1 G 
A2 B1 
A3 B2 
A4 B3 
A5 B4 
A6 B5 
A7 B6 
A8 B7 

GND 10 11 B8 

SN54ALS638, SN54ALS639 ... FH PACKAGE 

SN74ALS638, SN74ALS639 ... FN PACKAGE 

A3 
A4 
A5 
A6 
A7 

(TOP VIEWI 

N .- ~ ~ 
<X: <X: Cl > 1<.9 

FUNCTION TA8LE 

B1 
B2 

B3 
B4 
85 

CONTROL OPERATION 

INPUTS 

G DIR 
'ALS638 'ALS639 

L L B data to A bus B data to A bus 

L H A data to B bus A data to B bus 

H X Isolation Isolation 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS638, SN54ALS639, SN74ALS638, SN74ALS639 
OCTAL BUS TRANSCEIVERS 

logic symbols functional block diagrams (positive logic) 

'ALS638 'ALS638 

OIR G 

A1 B1 

B2 
OIR 

A2 

A3 B3 A1 

A4 B4 

A5 B5 

A6 B6 
A2 

A7 B7 

A8 B8 
TO SIX OHlER TRANSCEIVERS 

'ALS639 'ALS639 

OIR 
G 

A1 B1 

OIR 
A2 B2 

A3 B3 A1 

A4 B4 

A5 B5 

A2 
A6 B6 

A7 B7 

TO SIX OTHER TRANSCEIVERS 
A8 B8 

Pin numbers shown are for J and N packages. 
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Bl 

B2 

B1 

112 
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TYPES SN54ALS638, SN54ALS639, SN74ALS638, SN74ALS639 
OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs ........................................................... 7 V 

A bus I/O ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 7 V 
B bus I/O ports ..................................................... 5.5 V 

Operating free-air temperature range: SN54ALS638, SN54ALS639 .................. - 55 DC to 125 DC 
SN74ALS638, SN74ALS639 ...................... 0 DC to 70 DC 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 150 DC 

recommended operating conditions 

SN54ALS638 SN74ALS63B 

SN54ALS639 SN74ALS639 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High·level output voltage A ports 5.5 5.5 V 

-12 
IOH High-level output current B ports mA 

-15 

12 

IOL Low-level output current A or B ports 24 mA 

48 t 

TA Operating free-air temperature - 55 125 0 70 DC 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

The 48'mA limit applies for the SN74ALS638-1 and SN74ALS639-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS638 SN74ALS638 

PARAMETER TEST CONDITIONS SN54ALS639 SN74ALS639 UNIT 

MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

IOH A ports Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH B ports Vee = 4.5 V, IOH = -12 mA 2 V 

Vee = 4.5 V, IOH = -15 mA 2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

VOL A or B ports Vee = 4.5 V, IOL = 24 mA V 
0.35 0.5 

(lOL = 48 mA for -1 versions) 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II mA 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports'" 
Vee = 5.5 V, VI = 2.7 V 

20 20 "A 

Control inputs 
VI = 0.4 V 

-0.1 -0.1 
IlL Vee = 5.5 V, mA 

A or B ports'" -0.1 -0.1 

IO§ B ports Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

Outputs high 18 36 18 30 

'ALS638 Outputs low 25 48 26 41 

Outputs disabled 16 35 16 30 
ICC Vee = 5.5 V mA 

Outputs high 25 45 25 40 

'ALS639 Outputs low 30 55 30 50 

Outputs disabled 33 60 33 54 

tAli typical values are at Vee = 5 v, TA = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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TYPES SN54ALS638, SN54ALS639, SN74ALS638, SN74ALS639 
OCTAL BUS TRANSCEIVERS 

'ALS638 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.S V, 

Cl = 50 pF. 

FROM TO 
Rl = 680 Q (A outputs). 

PARAMETER R1 = R2 = 500 Q (8 outputs), 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AlS638 SN74AlS638 

MIN MAX MIN MAX 

tpLH 
A B 

2 15 2 12 

tPHL 2 15 2 12 

tpLH 10 38 10 32 
B A 

36 tpHL 10 40 10 

tPLH G 10 42 10 40 
A 

tpHL 20 60 20 55 

tpZH 
G 

5 25 5 21 
B 

tpZL 5 30 5 25 

tpHZ 
G 

2 15 2 12 
B 

tpLZ 3 20 3 18 

'ALS639 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

Cl = SO pF. 

FROM TO 
Rl = 680 Q (A outputs), 

PARAMETER R1 = R2 = SOO Q (B outputs), 
/INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AlS639 SN74AlS639 

MIN MAX MIN MAX 

tpLH 2 15 2 12 
A B 

tpHL 2 15 2 12 

tpLH 10 40 10 34 
B A 

tpHL 5 30 5 25 

tpLH G A 
15 55 15 47 

tpHL 10 55 10 47 

tpZH G B 
6 28 6 23 

tpZL 8 30 8 25 

tpHZ G B 2 15 2 12 

tpLZ 3 19 3 16 

NOTE1: For load circu it and voltage waveforms. see page 1-12. 
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TYPES SN54ALS640 THRU SN54ALS645 
SN74ALS640 THRU SN74ALS645 

OCTAL BUS TRANSCEIVERS 

o Bidirectional Bus Transceivers in High-Density 20-Pin 
Packages 

o Choice of True or Inverting Logic 

o Choice of 3-State or Open-Collector Outputs 

o 'AS Versions of 3-State Parts (' AS640, 'AS643, and 
'AS645) in Development. Data Will Be Provided As It 
Becomes Available. Contact the Factory for Latest 
Information 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

DEVICE OUTPUT LOGIC 
'ALS640 3-State Inverting 
'ALS641 Open-Collector True 
'ALS642 Open-Collector Inverting 
'ALS643 3-State True and Inverting 
'ALS644 Open-Collector True and Inverting 
'ALS645 3-State True 

description 

These octal bus transceivers are designed for asynchronous two­

way communication between data buses. The devices transmit 

data from the A bus to the 8 bus or from the B bus to the A bus 

depending upon the level at the direction control (DIR) input. The 

enable input ((3) can be used to disable the device so the buses 

are effectively isolated. 

The -1 versions of the SN74ALS' parts are identical to the 

standard versions except that the recommended maximum IOL is 
increased to 48 milliamperes. There are no -1 versions of the 

SN54ALS' parts. 

The SN54ALS640 thru SN54ALS645 are characterized for 

operation over the full military temperature range of - 55°C to 

125°C. The SN74ALS640 thru SN74ALS645 are characterized 

for operation from 0 °e to 70°C. 

FUNCTION TABLE 

CONTROL OPERATION 

INPUTS 'AlS640 'AlS641 

G DIR 'AlS642 'AlS645 

l l B data to A bus B data to A bus 

l H A data to B bus A data to B bus 

H X Isolation Isolation 

02661, DECEM8ER 1982 

SN54AlS' ... J PACKAGE 

SN74AlS' ... N PACKAGE 

DIR 

A1 
A2 
A3 
A4 

A5 
A6 
A7 
A8 

GND 

(TOP VIEW) 

Vee 
G 
81 
82 

83 
84 
85 
86 
87 
88 

SN54' ... FH PACKAGE 

SN74' ... FN PACKAGE 

(TOP VIEW) 

A3 
A4 

A5 
A6 

A7 

N.-~t3 « « 0 > I~ 

'AlS643 

'AlS644 

B data to A bus 

A data to B bus 

Isolation 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SrJ54ALS640 THRU Sr~54ALS645 
SN74ALS640 THRU SN74ALS645 
OCTAL BUS TRANSCEIVERS 

logic symbols 
'ALS640 'ALS641 'ALS642 

A1 B1 B1 

A2 

A3 B3 B3 A3 B3 

• AS AS BS AS 

A6 B6 B6 A6 B6 

A7 A7 

AS BS BS AS SS 

'ALS644 'ALS645 

A1 S1 A1 

A2 A2 

A3 B3 A3 A3 

S4 S4 

AS AS BS BS 

A6 B6 A6 B6 A6 B6 

A7 B7 

AS BS AS AS BS 

functional block diagrams (positive logic) 
'ALS640 'ALS641 'ALS642 

G G G 

DIR DIR DIR 

A1 B1 A1 B1 A1 B1 

TO SEVEN OTHER TRANSCEIVERS TO SEVEN OTHER TRANSCEIVERS TO SEVEN OTHER TRANSCEIVERS 

'ALS643 'ALS644 'ALS645 
G-----., 0-------, G-------, 

DIR --+------' DIR--t--------' DIR --+-----' 

A1 B1 A1 B1 A1 B1 

TO SEVEN OTHER TRANSCEIVERS TO SEVEN OTHER TRANSCEIVERS TO SEVEN OTHER TRANSCEIVERS 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS640 THRU SN54ALS645 
SN74ALS640 THRU SN74ALS645 

OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs ........................................................... 7 V 

I/Oports .......................................................... 5.5V 
Operating free-air temperature range: SN54ALS640, SN54ALS643, SN54ALS645 ........ - 55 °e to 125 °e 

SN74ALS640,SN74ALS643,SN74ALS645 ............ OOet070oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS640 SN74ALS640 

SN54ALS643 SN74ALS643 

SN54ALS645 SN74ALS645 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-12 
IOH High-level output current mA 

-15 

12 

IOL Low-level output current 24 mA 

48 t 

TA Operating free-air temperature - 55 125 0 70 DC 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS640-1, SN74ALS643-1, and SN74ALS645-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS 
SN54ALS' SN74ALS' 

PARAMETER 
MIN TYP~ MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vce = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, IOH = -12 mA 2 

Vee = 4.5 V, IOH = -15 mA 2 

Vec = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

VOL Vce = 4.5 V, IOL = 24 mA 
0.35 0.5 

(I0L = 48 mA for -1 versions) 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II 

A or B ports Vec = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports. 
Vce = 5.5 V, VI = 2.7 V 

20 20 

IlL 
Control inputs 

Vee = 5.5 V, VI = 0.4 V 
-0.1 -0.1 

A or B ports. -0.1 -0.1 

10§ Vce = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Outputs high 19 36 19 32 

'ALS640 Outputs low 27 45 27 40 

Outputs disabled 28 48 28 43 

Outputs high 27 27 

ICC 'ALS643 Vee = 5.5 V Outputs low 35 35 

Outputs disabled 37 37 

Outputs high 30 48 30 45 

'ALS645 Outputs low 36 60 36 55 

Outputs disabled 38 63 38 58 

tAli typical values are at Vee = 5 V, T A = 25 ae. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

AFor I/O ports. the parameters IIH and IlL include the off·state output current. 

ADVANCE INFORMATION 

This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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TYPES SN54ALS640 THRU SN54ALS645 
SN74ALS640 THRU SN74ALS645 
OCTAL BUS TRANSCEIVERS 

'ALS640 switching characteristics (see note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH 
A or B B or A 

tPHL 

tpZH G A or B 
tpZL 

tpHZ 

tpLZ 
G A or B 

'ALS643 switching characteristics (see note 1) 

FROM TO 
PARAMETER 

(OUTPUT) (INPUT) 

tpLH 
A B 

tPHL 

tpLH 
B A 

tpHL 

tpZH G A 
tpZL 

tPHZ 
G A 

tpLZ 

tpZH 
G B 

tpZL 

tpHZ 
G B 

tpLZ 

'ALS645 switching characteristics (see note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH 
B A 

tpHL 

tpZH G A or B 
tpZL 

tpHZ G A or B 
tpLZ 

tAli typical values are at Vee = 5 V, TA = 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

ADVANCE INFORMATION 

Vee = 4.5 V to 5.5 V. 

eL = 50 pF. 

R1 = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54ALS640 SN74ALS640 

MIN MAX MIN MAX 

2 14 2 11 

2 13 2 10 

5 25 5 21 

8 27 8 24 

3 15 3 12 

4 20 4 18 

Vee = 4.5 V to 5.5 V. 

eL = 50 pF. 

R1 = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54ALS643 SN74ALS643 

MIN TYPi MAX MIN TYPi MAX 

5 5 

5 5 

6 6 

6 6 

14 14 

20 20 

7 7 

11 11 

11 11 

20 20 

7 7 

11 11 

Vee = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 Q. 

R2 = 500 Q, 

TA = MIN to MAX 

SN54ALS645 SN74ALS645 

MIN MAX MIN MAX 

3 15 3 10 

3 13 3 10 

7 25 8 20 

10 30 10 26 

3 18 3 16 

4 20 4 18 

2-334 This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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TYPES SN54ALS640 THRU SN54ALS645 
SN74ALS640 THRU SN74ALS645 

OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage .................................................................. 7 V 
Input voltage: All inputs and I/O ports .................................................. 7 V 
Operating free-air temperature range: SN54ALS641. SN54ALS642. SN54ALS644 ........ - 55 DC to 125 DC 

SN74ALS641.SN74ALS642.SN74ALS644 ............ QOCt070°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 150 DC 

recommended operating conditions 

SN54ALS641 SN74ALS641 

SN54ALS642 SN74ALS642 

SN74ALS644 
UNIT 

SN54ALS644 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4;5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

12 

10L Low-level output current 24 mA 

4St 

TA Operating free-air temperature -55 125 0 70 DC 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48·mA limit applies for the SN74ALS641·1. SN74ALS642-1. and SN74ALS644·1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS641 SN74ALS641 

PARAMETER TEST CONDITIONS 
SN54ALS642 SN74ALS642 

SN54ALS644 SN74ALS644 

MIN TYPi MAX MIN TYPi MAX 

VIK Vee = 4.5 V. II = - 18 mA - 1.5 -1.5 

IOH Vee = 4.5 V. VOH = 5.5 V 0.1 0.1 

Vee - 4.5 V. 10L = 12 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V. 10L = 24 mA 

(lOL = 48 mA for -1 versions) 
0.35 0.5 

Control inputs Vee = 5.5 V. VI = 7 V 0.1 0.1 
II 

A or B ports Vee = 5.5 V. VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports. 
Vee = 5.5 V, VI = 2.7V 

20 20 

IlL 
Control inputs 

Vee = 5.5 V, VI = 0.4 V 
-0.1 -0.1 

A or B ports. -0.1 -0.1 
Outputs high 24 37 24 33 

'ALS641 
Outputs low 30 45 30 40 

lee 'ALS642 Vee = 5.5 V 
Outputs high 8 15 8 15 

Outputs low 13 28 13 28 

Outputs high 16 32 16 29 
'ALS644 

Outputs low 25 45 25 40 

~AII typical values are at Vee = 5 V, T A = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 

AFor I/O ports. the parameters IIH and IlL include the off·state output current. 

PRODUCT PREVIEW 

UNIT 

V 

mA 

V 

mA 

~A 

mA 

mA 

• 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54ALS640 THRU SN54AlS645 
SN74ALS640 THRU SN74AlS645 
OCTAL BUS TRANSCEIVERS 

, ALS641 switching characteristics (see noto 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
A or B B or A 

tpHL 

tPLH 

tpHL 
Gor DIR A or B 

, ALS642 switching characteristics (see note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
A or B B or A 

tPHL 

tpLH 

tpHL 
G or DIR A or B 

Vee = 4.5 V to 6.5 V, 

el = 50 pF, 

Rl = 680 Q, 

TA = MIN to MAX 

SN54ALS641 SN74ALS641 

MIN MAX MIN MAX 

10 37 10 30 

5 23 5 19 

13 40 13 35 

13 40 13 35 

Vee = 4.5 V to 5.5 V, 

eL = 50 pF, 

Rl = 680 Q, 

TA = MIN to MAX 

SN54ALS642 SN74ALS642 

MIN MAX MIN MAX 

15 50 15 41 

5 25 5 22 

15 45 15 40 

15 50 15 45 

Additional Information on this product can be obtained from the factory as It becomes available. 

, ALS644 switching characteristics (see note 1) 

Vee = 4.5 V to 5.5 V, 

eL = 50 pF, 

PARAMETER 
FROM TO RL = 680 Q, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS644 SN74ALS644 

MIN 

tPLH 
A B 

15 

tpHL 5 

tpLH 
B A 

15 

tpHL 5 

tpLH G 
15 

A 
tpHL 13 

tpLH G B 
12 

tpHL 15 

tPLH 
DIR A 

10 

tpHL 10 

tpLH 
DIR B 

20 

tpHL 15 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

PRODUCT PREVIEW 

This page contains information on a 
2-336 product under development. Texas 

Instruments reserves the right to change or 
discontinue this product without notice. 
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MAX MIN MAX 

50 15 41 

25 5 22 

45 15 37 

23 5 21 

41 15 37 

37 13 35 

35 12 33 

40 15 35 

33 10 30 

33 10 30 

48 20 45 

40 15 35 
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TYPES SN54ALS646 THRU SN54ALS649. SN74ALS646 THRU SN74ALS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

02661, DECEMBER 1982 

• Independent Registers for A and B Buses 

• Multiplexed Real-Time and Stored Data 

• Choice of True or Inverting Data Paths 

o Choice of 3-State or Open-Collector Outputs 

• Included Among the Package Options Are Compact 
24-pin 300-mil Wide DIPs and Both 28-pin Plastic and 
Ceramic Chip Carriers 

o Dependable Texas Instruments Quality and Reliability 

DEVICE OUTPUT LOGIC 
, ALS646 3-State True 
'ALS647 Open-Collector True 
'ALS648 3-State Inverting 
'ALS649 Open-Collector Inverting 

description 

These devices consist of bus transceiver circuits with 3-state or 
open-collector outputs, D-type flip-flops, and control circuitry 
arranged for multiplexed transmission of data directly from the 
input bus or from the internal registers. Data on the A or B bus 
will be clocked into the registers on the low-to-high transition of 
the appropriate clock pin (CAB or CBA). The following examples 
demonstrate the four fundamental bus-management functions 
that can be performed with the' ALS646, 'ALS64 7, 'ALS648, 
or 'ALS649. 

~ ~ 

A1 
A2 
A3 
NC 

A4 
A5 
A6 

SN54ALS' .•. JT PACKAGE 

SN74ALS' •.• NT PACKAGE 

(TOP VIEWI 

CAB VCC 
SAB CBA 
DIR SBA 

A1 G 
A2 B1 

A3 B2 

A4 B3 

A5 B4 

A6 B5 

A7 B6 

A8 B7 

GND B8 

SN54ALS' ... FH PACKAGE 

SN74ALS' ..• FN PACKAGE 

[TOP VIEW) 

O::~~U~~~ 
O(J)UZ>U(J) 

4 3 2 1 282726 

12 131415161718 

G 
81 
B2 

NC 
83 
B4 
B5 

~ 
1211 131 111 1231 121 1221 
G OIR CAB SAB SBA 

1211 131 111 1231 121 1221 
G DIR CAB CBA SAB SBA 

1211 131 111 1231 121 1221 1211 131 111 1231 121 

L 

REAL-TIME TRANSFER 

BUS B TO BUS A 

L X 

REAL-TIME TRANSFER 

BUS A TO BUS B 

G CAB CBA SAB SBA 
X X X 
X X 

H X 

STORAGE FROM 

A, B, OR A AND B 

G DIR CAB eBA SAB 
L X x 

TRANSFER 

STORED DATA 

TO A OR B 

1221 
SBA 

PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS646 THRU SN54ALS649, SN74ALS646 THRU SN74ALS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

Enable (G) and direction (DIR) pins are provided to control the transceiver functions. In the transceiver mode, data present at 
the high-impedance port may be stored in either register or in both. Tho select controls (SAB and SBA) can multiplex stored 
and real-time (transparent mode) data. The direction control determines which bus will receive data when enable G is active 
(low). In the isolation mode (control G high), A data may be stored in one register and/or B data may be stored in the other 
register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit data. Only one 
of the two buses, A or B, may be driven at a time. 

The -, versions of the SN74ALS' parts are identical to the standard versions except that the recommended maximum IOL is 
increased to 48 milliamperes. There are no -, versions of thE! SN54ALS' parts. 

The SN54' family is characterized for operation over the full military temperature range of - 55°C to 125 °C. The SN74' 
family is characterized for operation from 0 °C to 70°C. 

FUNCTION TABLE 

INPUTS DATA I/O· OPERATION OR FUNCTION 

G DIR CAB CBA SAB SBA A1 THRU AB B1 THRU BB 'ALS646, 'ALS64 7 'ALS64B, 'ALS649 

X X t X X X Input Not specified Store A, B unspecified Store A, B unspecified 

X X X t X X Not specified Input Store B. A unspecified Store B. A unspecified 

H X t t X X Store A and B Data Store A and B Data 

H X H or L H or L X X 
Input Input 

Isolation. hold storage Isolation. hold storage 

L L X X X L Real-Time B Data to A Bus Real-Time B Data to A Bus 

L L X X X H 
Output Input 

Stored B Data to A Bus Stored B Data to A Bus 

L H X X L X Real-Time A Data to B Bus Real-Time A Data to B Bus 

L H X X H X 
Input Output 

Stored A Data to B Bus Stored A Data to B Bus 

"The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled. i.e., data at the bus 
pins will be stored on every low-to-high transition on the clock inputs. 

functional block diagrams (positive logic) 

'ALS646, 'ALS647 

Pin numbers shown are for JT and NT packages. 

'ALS648, 'ALS649 

V 
TO 70THEACHANNEl$ 
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logic symbols 

G (211 

DIR 131 

CBA (231 

SBA (221 

CAB (1) 

SAB (2) 

(4) 
Al 

(5) 
A2 

(6) 
A3 

(7) 
A4 

(81 
A5 

(91 
A6 

(101 

A7 

(11) 

A8 

G 121) 

DIR 131 

CBA 1231 

SBA 1221 

CAB 11) 

SAB 12) 

(41 
Al 

15) 
A2 

(6) 
A3 

171 
A4 

(8) 
A5 

191 
A6 

(10) 

A7 

(11) 

AB 

TYPES SN54ALS646 THRU SN54ALS649, SN74ALS646 THRU SN74ALS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

'ALS646 'ALS647 

G3 
G (211 

G3 

3 ENI IBAI DIR (31 3 ENl IBAI 

3 EN2 lAB) 3 EN2 lAB) 

C4 CBA 1231 C4 

G5 SBA~ G5 

C6 CAB 111 C6 
SAB 171 

(20) 1201 
Bl 141 Bl 

Al 

(19) 15) 119) 
B2 A2 B2 

118) 161 1181 
B3 A3 B3 

(17) (71 1171 
B4 A4 B4 

(161 18) 1161 
B5 AS B5 

(151 (9) (151 
B6 A6 B6 

(14) (10) 1141 
B7 A7 B7 

(13) 111) (131 

B8 A8 B8 

'ALS648 'ALS649 

G 121) 
G3 G3 

3 ENI IBA) 
DIR 131 3 ENI IBA) 

3 EN2 lAB) 3 EN2 IABI 

C4 
CBA 1231 C4 

G5 SBA 1221 G5 

C6 CAB 111 

SAB 121 
C6 

120) 
141 

1201 

Bl Bl 
Al 

1191 151 1191 

B2 A2 B2 

118) 16) 11BI 

B3 A3 B3 

117) 171 1111 

B4 A4 B4 

(16) 181 1161 

B5 AS B5 

115) 191 115) 

B6 A6 B6 

114) (101 114) 

B7 A7 B7 

(13) 111) 113) 

B8 A8 B8 

• 

Pin numbers shown are for J and N packages, 

TEXAS INSTRUMENTS 2·339 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

I 



• 

TYPES SN54ALS646, SN54ALS648, SN74ALS646, SN74ALS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Vcc .............................................................. 7 V 
Input voltage: Control inputs ........................................................ 7 V 

1/0 ports .......................................................... 5.5 V 
Operating free-air temperature range: SN54ALS646, SN54ALS648 .................... - 55°C to 125°C 

SN74ALS646,SN74ALS648 ....................... OOCto70oC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

IOH High-level output current 

IOL Low-level output current 

tw Pulse duration, clocks high or low 

tsu Setup time, A before eABt or B before eBAt 

th Hold time, A after eABt or B after eBM 

TA Operating free-air temperature 

The extended condition applies If Vee is maintained between 4.75 and 5.25 V. 
tThe 48-mA limit applies for the SN74ALS646-1 and SN74ALS648-1 onlv. 

SN54ALS646 

SN54ALS648 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-12 

12 

- 55 125 

SN74ALS646 

SN74ALS648 UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

mA 
-15 

24 mA 

48 t 

ns 

ns 

ns 

a 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS646 SN74ALS646 

PARAMETER TEST CONDITIONS SN54ALS648 SN74ALS648 

MIN TYP; MAX MIN TYP; MAX 

VIK Vee = 4.5 V, II = - 18 mA -1.5 -1.5 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, IOH = -12 mA 2 

Vce = 4.5 V, IOH = -15 mA 2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, IOL = 24 mA 
0.35 0.5 

(lOL = 48 mA for -1 versions) 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH A or B ports,," 

Vee = 5.5 V, VI = 2.7V 
20 20 

IlL 
Control inputs 

Vce = 5.5 V, VI = 0.4 V 
-0.1 -0.1 

A or B ports,," -0.2 -0.2 

IO§ Vec = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Outputs high 

'ALS646 Outputs low 

ICC Vec = 5.5V 
Outputs disabled 

Outputs high 

'ALS648 Outputs low 

Outputs disabled 

~AII typical values are at VCC = 5 V, TA = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

-"For I/O ports, the parameters IIH and IlL include the off-state output current. 

Additional information on these products can be obtained from the factory as it becomes available. 

UNIT 

V 

V 

V 

mA 

IJA 

mA 

mA 

mA 
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TYPES SN54ALS646, SN54ALS648, SN74ALS646, SN74ALS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3·STATE OUTPUTS 

I ALS646 switching characteristics (see note 1) 

Vee = 4.6 V to 6.5 V. 

eL = 50 pF. 

FROM TO 
R1 = 500 Q. 

PARAMETER R2 = 500 Q. 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS646 SN74ALS646 

MIN TYP; MAX MIN TYP; MAX 

tpLH 
CBA or CAB A or B 

tpHL 

tpLH 
A or B B or A 

tpHL 

tpLH SBA or SABt 
A or B 

tpHL (with A or B high) 

tpLH SBA or SABt 
A or B 

tpHL (with A or Blow) 

tpZH G A or B 
tpZL 

tpHZ IT A or B 
tpLZ 

tpZH 
DIR A or B 

tpZL 

tpHZ 
DIR A or B 

tpLZ 

, ALS648 switching characteristics (see note 1) 

Vee = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 Q. 

PARAMETER R2 = 500 Q. 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS648 SN74ALS648 

MIN TYP. MAX 

tpLH 
CBA or CAB A or B 

tpHL 

tpLH 
A or B B or A 

tpHL 

tpLH SBA or SABt 
A or B 

tpHL (with A or B high) 

tpLH SBA or SABt 
A or B 

tpHL (with A or Blow) 

tpZH G A or B 
tpZL 

tpHZ G A or B 
tpLZ 

tpZH 
DIR A or B 

tpZL 

tpHZ 
DIR A or B 

tpLZ 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 

~AII typical values are at VCC = 5 V, T A = 25 cc. 
Additional information on these products can be obtained from the factory as it becomes available. 
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MIN TYP. MAX 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54ALS647. SN54ALS649. SN74ALS647. SN74ALS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS647, SN54ALS649 .................... - 55 °e to 125 °e 

SN74ALS647,SN74ALS649 ....................... OOet070oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VOH High-level output voltage 

IOL Low-level output current 

tw Pulse duration. clocks high or low 

tsu Setup time. A before CABt or B before CBAt 

th Hold time. A after CABt or B after CBAt 

TA Operating free-air temperature 

The extended condition applies if vee is maintained between 4.75 and 5.25 V. 

tThe 48·mA limit applies for the SN74ALS646-1 and SN74ALS648-1 only. 

SN54ALS647 

SN54ALS649 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

5.5 

12 

- 55 125 

SN74ALS647 

SN74ALS649 UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

5.5 V 

24 rnA 

4St 

ns 

ns 

ns 

0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS647 SN74ALS647 

PARAMETER TEST CONDITIONS SN54ALS649 SN74ALS649 UNIT 

MIN TYP; MAX MIN TYP; MAX 

VIK VCC ~ 4.5 V. II ~ -18 rnA -1.5 -1.5 V 

IOH VCC ~ 4.5 V. VOH ~ 5.5 V 0.1 0.1 rnA 

VCC ~ 4.5 V. IOL ~ 12 rnA 0.25 0.4 

VOL VCC ~ 4.5 V. 10L ~ 24 rnA 
0.35 0.5 

V 

(IOL ~ 48 rnA for -1 versions) 

A or B ports VCC ~ 5.5 V. VI ~ 5.5 V 0.1 0.1 
II rnA 

Control inputs VCC ~ 5.5 V. VI ~ 7 V 0.1 0.1 

A or B portsA 20 20 
IIH 

Control inputs 
VCC ~ 5.5 V. VI = 2.7 V 

20 20 
IJA 

Control inputs -0.1 -0.1 
rnA IlL 

A or B portsA 
VCC ~ 5.5 V. VI ~ 0.4 V 

-0.2 -0.2 

Outputs high 

'ALS647 Outputs low 

ICC VCC ~ 5.5 V 
Outputs disabled 

rnA 
Outputs high 

'ALS649 Outputs low 

Outputs disabled 

:AII typical values are at Vee = 5 V. T A = 25°e. 
AFar I 0 ports. the parameters IIH and IlL include the off-state output current. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS647, SN54ALS649, SN74ALS647, SN74ALS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN·COLLECTOR OUTPUTS 

, ALS64 7 switching characteristics (see note 1) 

Vee = 4.5 V to 5.5 V, 

el = 50 pF, 

PARAMETER 
FROM TO Rl = 680 Q, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlS647 SN74AlS647 

MIN TYP~ MAX MIN TYP~ MAX 

tPLH 
CBA or CAB A or B 

tpHl 

tPLH 
A or B B or A 

tpHL 

tPLH SBA or SABt 
A or B 

(with A or B high) tpHL 

tPLH SBA or SABt 

(with A or Blow) 
A or B 

tpHL 

tPLH G A or B 
tpHL 

tpLH 
DIR A or B 

tPHL 

'ALS649 switching characteristics (see note 1) 

Vee = 4.5 V to 5.5 V, 

eL = 50 pF, 

FROM TO RL = 680 Q, 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS649 SN74ALS649 

MIN TYP~ MAX 

tPLH 
CBA or CAB AorB 

tpHL 

tpLH 
A or B B or A 

tpHL 

tpLH SBA or SABt 
A or B 

tpHL (with A or B high) 

tpLH SBA or SABt 
A or B 

tpHL (with A or Blow) 

tpLH G AorB 
tpHL 

tpLH 
DIR A or B 

tpHL 

tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 

tAli typical values are at Vee = 5 V. TA = 25 ce. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

MIN TYP~ MAX 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 
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L 
TYPES SN54ALS651 THRU SN54ALS654 

SN74ALS651 THRU SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

• Bus Transceivers/Registers 

• Independent Registers and Enables for A and B Buses 

• Multiplexed Real· Time and Stored Data 

• Choice of True and Inverting Data Paths 

• Choice of 3-State or Open· Collector Outputs to A Bus 

• Included Among the Package Options Are Compact 
24-Pin 300·mil-Wide DIPs and Both 28-Pin Plastic and 

Ceramic Chip Carriers 

• Dependable Texas Instruments Quality and Reliability 

DEVICE A OUTPUT 

'ALS651 3-State 

'ALS652 3-State 

'ALS653 Open-collector 

'ALS654 Open-collector 

description 

B OUTPUT LOGIC 

3-State 

3-State 

3-State 

3-State 

Inverting 

True 

Inverting 

True 

These devices consist of bus transceiver circuits, D-type flip-flops, 

and control circuitry arranged for multiplexed transmission of data 

directly from the data bus or from the internal storage registers. 

Enable GAB and GBA are provided to control the transceiver 

functions. SAB and SBA control pins are provided to select 

whether real-time or stored data is transferred. A low input level 

selects real-time data, and a high selects stored data. The 

following examples demonstrate the four fundamental bus­

management functions that can be performed with the' ALS651, 

'ALS652, 'ALS653, and 'ALS654. 

~ ~ 

A1 

A2 

A3 
NC 

A4 

A5 

A6 

0266 i, DECEfVicEM j 982 

SN54ALS' . . . JT PACKAGE 

SN74ALS' ... NT PACKAGE 

(TOP VIEW) 

CAB VCC 
SAB CBA 
GAB SBA 

A1 GBA 
A2 B1 

A3 B2 
A4 B3 

A5 B4 
A6 B5 

A7 B6 
A8 87 

GND B8 
-....--~-

SN54ALS' ., FC PACKAGE 

SN74ALS' ., FN PACKAGE 

(TOP VIEW) 

CO COCO Uq:q: 
q: q:q:U Ucoco 
t!) (J)UZ>U(J) 

4 3 2 1 

B1 
B2 
NC 
B3 

B4 
11 B5 

12 1314151617 18 

r--CXlOUCXlr--W 
q:q:ZZcococo 

t!) 

NC - No internal connection 

~ ~ 
GAB GOA CAB eBA SAB seA 

L L X X 
GAB GSA CAB eBA SAB 

x 
GAB iiBA CAB CBA SAB SBA 

X 
GAB llBA CAB CBA SAB SBA 

L H orL H orl H 

REAL-TIME TRANSFER 
BUS B TO BUS A 

PRODUCT PREVIEW 

This document contains information 

REAL·TIME TRANSFER 
BUS A TO BUS B 

STORAGE FROM 
A AND/OR B 

TRANSFER 
STORED DATA 

TO A AND/OR B 

2·344 on a product under development. TeKas 
Instruments reserves the right to change or 
di:ecntinu3 mil product without notice. 
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TYPES SN54ALS651 THRU SN54ALS654 
SN74ALS651 THRU SN74ALS654 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

Data on the A or S data bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the appropriate 

clock pins (CAS or CSA) regardless of the select or enable control pins. When SAS and SSA are in the real-time transfer 

mode, it is also possible to store data without using the internal D-type flip-flops by simultaneously enabling GAS 

and GSA. In this configuration each output reinforces its input. Thus, when all other data sources to the two sets 

of bus lines are at high impedance, each set of bus lines will remain at its last state. 

The -1 versions of the SN74AlS651 through SN74AlS654 are identical to the standard versions except that the 

recommended maximum IOl is increased to 48 milliamperes. There are no -1 versions of the SN54AlS651 through 

SN54AlS654. 

The SN54AlS651 through SN54AlS654 are characterized for operation over the full military temperature range of 

- 55 DC to 125 DC. The SN74AlS651 through SN74AlS654 are characterized for operation from 0 DC to 70°C. 

FUNCTION TABLE 

INPUTS DATA 1/0* OPERATION OR FUNCTION 
GAB GSA CAB CBA SAB SBA A1 THRU A8 B1 THRU B8 'ALS651, 'ALS653 'ALS652. 'ALS654 

L H H or L H or L X X Isolation Isolation 
L H I t X X 

i'I1put Input 
Store A and B Data Store A and B Data 

X H I H or L X X Input Not specified Store A. Hold B Store A. Hold B 
H H f f X X Input Output Store A in both registers Store A in both registters 
L X H or L f X X Not specified Input Hold A. Store B Hold A. Store B 
L L f f X X Output Input Store B in both registers Store B in both registers 
L L X X X L Real-Time B Data to A Bus Real-Time B Da~a to A Bus 
L L X H or L X H 

Output Input 
Stored B Data to A Bus Stored B Data to A Bus 

H H X X L X Real-Time A Data to B Bus Real-Time A Data to B Bus 
H H H or L X H X 

Input Output 
Stored A Data to B Bus Stored A Data to B Bus 

H L H or L H or L H H Output Output 
Stored A Data to B Bus and Stored A Data to B Bus and 
Stored B Data to A Bus Stored B Data to A Bus 

'The data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input functions are always enabled. i.e., data 

at the bus pins will be stored on every low-to-high transition on the clock inputs. 

logic diagrams (positive logic) 

'ALS651, 'ALS653 'ALS652, 'ALS654 

1--------- - - - ---------1 
I I 
I I 
I I 

: I 
(4)1 1(20) 

A1- 61 

y 

TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS 

Pin numbers shown are for JT and NT packages. 
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TYPES SN54ALS651 THRU SN54ALS654 
SN74ALS651 THRU SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

logic symbols 

'ALS651 'ALS652 

GBA (211 GBA (211 ENl (BAI 
GAB (31 GAB (31 EN2 (AB( 
CBA (231 CBA (231 C4 
SBA (221 SBA (221 G6 
CAB (11 CAB (11 C6 • SAB (21 SAB (21 

(201 (201 
(41 Bl (41 Bl 

Al Al 

(51 (191 (51 (191 
A2 B2 A2 B2 

(SI I1S1 (SI (lSI 
A3 B3 A3 B3 

(71 (171 (71 (171 
A4 B4 A4 B4 

(SI (lSI (SI I1SI 
AS B5 AS B5 

(91 (151 (91 (151 
A6 BS AS B6 

(101 (141 1101 1141 
A7 B7 A7 B7 

(111 (131 1111 1131 
AS BS AS BS 

'ALS653 'ALS654 

GBA (211 GBA (211 ENl (BAI 
GAB (31 GAB (31 EN21ABI 
CBA (231 CBA (231 C4 
SBA 1221 SBA (221 G6 
CAB III CAB III C6 
SAB 121 SAB 121 

1201 1201 
(41 Bl 141 Bl 

Al Al 

lSI 1191 lSI 1191 
A2 B2 A2 B2 

(SI I1S1 lSI (lSI 
A3 B3 A3 B3 

(7) 1171 (71 1171 
A4 B4 A4 B4 

(81 11S1 lSI 11S1 
AS B5 AS B5 

(91 1151 191 1151 
A6 B;; AS B6 

1101 1141 1101 1141 
A7 B7 A7 B7 

1111 1131 1111 1131 
AS BS AS B8 

Pin numbers shown are for JT and NT packages. 
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TYPES SN54ALS651 THRU SN54ALS654 
SN74ALS651 THRU SN74ALS654 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc .............................................................. 7 V 
Input voltage: Control inputs ........................................................ 7 V 

IIOports .......................................................... 5.5V 
Operating free-air temperature range: SN54ALS651, SN54ALS652 .................. - 55°C to 125°C 

SN74ALS651,SN74ALS652 ...................... 0°Cto70oC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS651 SN74ALS651 

SN54ALS652 SN74ALS652 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

12 24 
IOL Low-level output current 

48, 
mA 

tw Pulse duration 
CBA or CAB high 

ns 
CBA or CAB low 

Setup time SBA or SAB 
tsu 

before CAB or CBAt A or B 
ns 

Hold time SBA or SAB 
th 

after CAB or CBAt 
ns 

A or B 

TA Operating free-air temperature - 55 125 0 70 DC 

1The 48 rnA limit applies for the SN74ALS651-' and SN74ALS652-' only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS651 SN74ALS651 

PARAMETER TEST CONDITIONS SN54ALS652 SN74ALS652 

MIN TYPt MAX MIN TYPt MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 -1.5 

VCC = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH VCC = 4.5 V, 10H = -12 mA 2 

Vec = 4.5V, 10H = -15 mA 2 

Vec = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, 10L = 24 mA 

(IOL = 48 mA for -1 versions) 
0.35 0.5 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports,," 
VCC = 5.5 V, VI = 2.7 V 

20 20 

Control inputs -0.1 -0.1 
IlL VCC = 5.5 V, VI = 0.4 V 

A or B ports,," -0.2 -0.2 

IO§ VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Outputs high 

'ALS651 Outputs low 

ICC Vce = 5.5 V 
Outputs disabled 

Outputs high 

'ALS652 Outputs low 

Outputs disabled 

~AII typical values are at Vee = 5 v, TA = 25 DC. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

AFor liD ports, the parameters IIH and IlL include the off-state output current. 
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UNIT 

V 

V 

V 

mA 

IlA 

mA 

mA 

mA 
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TYPES SN54ALS651 THRU SN54ALS654 
SN74ALS651 THRU SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

'ALS651 switching characteristics (see note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54ALS651 SN74ALS651 

MIN TYP; MAX MIN TYP; MAX 

tpLH 
CBA or CAB A or B 

tpHL 

tpLH 
A or B B or A 

tpHL 

tpLH SBA or SABt 
A or B 

tpHL (with A or B high) 

tpLH SBA or SABt 
A or B 

tpHL (with A or Blow) 

tpZH 
GBA A 

tpZL 

tpHZ 
GBA A 

tpLZ 

tpZH 
GAB B 

tpZL 

tpHZ 
GAB B 

tpLZ 

'ALS652 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO R1 = 500 Q. 
PARAMETER 

(INPUT) (OUTPUT) R2 = 500 Q. 

TA = MIN to MAX 

SN54ALS652 SN74ALS652 

MIN TYP; MAX MIN 

tPLH 
CBA or CAB A or B 

tpHL 

tpLH 
A or B B or A 

tpHL 

tpLH SBA or SABt 
A or B 

tpHL (with A or B high) 

tpLH SBA or SABt 
A or B 

tpHL (with A or Blow) 

tpZH 
GBA A 

tpZL 

tpHZ 
GBA A 

tpHL 

tpZH 

tpZL 
GAB B 

tpHZ 
GAB B 

tpLZ 

tThese parameters are measured with the Internal output state of the storage register opposite to that of the bus Input. 

:l=AII typical values are at Vee = 5 V. TA = 25°e. 

NOTE1: For load circuit and voltage waveforms. see page 1·12. 

Additional information on these products can be obtained from the factory as it becomes available. 

2·348 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

TYP; MAX 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

128 



TYPES SN54ALS651 THRU SN54ALS654 
SN74ALS651 THRU SN74ALS654 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs and A 1/0 ports ................................................. 7 V 

Bl/Oports ......................................................... 5.5V 
Operating free-air temperature range: SN54ALS653, SN54ALS654 .................. - 55 °e to 125 °e 

SN74ALS653,SN74ALS654 ...................... OOCt070 o e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °C to 1 50 °e 

recommended operating conditions 

SN54ALS653 SN74ALS653 

SN54ALS654 SN74ALS654 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage A ports 5.5 5.5 V 

IOH High-level output current B ports -12 -15 mA 

IOL 
12 24 

Low-level output current 
48, 

mA 

tw Pulse duration 
CBA or CAB high 

CBA or CAB low 
ns 

Setup time SBA or SAB 
tsu 

before CAB or CBAt A or B 
ns 

Hold time SBA or SAB 
th 

after CAB or CBAt A or B 
ns 

TA Operating free-air temperature - 55 125 0 70 DC 

Hhe 48 mA limit applies for the SN74ALS653·' and SN74ALS654·' only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS653 SN74ALS653 

PARAMETER TEST CONDITIONS SN54ALS654 SN74ALS654 UNIT 

MIN TYP:I: MAX MIN TYP:I: MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vec = 4.5 V IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH B ports Vec = 4.5 V IOH = -12 mA 2 V 

VCC = 4.5 V IOH = -15 mA 2 

IOH A ports VCC = 4.5 V, VOH = -5.5 mA 0.1 0.1 V 

Vec = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

VOL VCC = 4.75 V, IOL = 24 mA V 
0.35 0.5 

(lOL = 48 mA for -1 versions) 

Control inputs VCC = 5.5 V, VI = 7 V 0.1 0.1 
II mA 

A or B ports VCC = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports~ 
VCC = 5.5 V, VI = 2.7 V 

20 20 
iJA 

Control inputs -0.1 -0.1 
IlL VCC = 5.5 V, VI = 0.4 V mA 

A or B ports~ -0.2 -0.2 

IO§ B ports Vec = 5 V, Vo = 2.25 V -30 -112 -30 !112 rnA 

Outputs high 

, ALS653 Outputs low 

ICC Vec = 5.5 V 
Outputs disabled 

rnA 
Outputs high 

'ALS654 Outputs low 

Outputs disabled 

tAli typical values are at Vee; 5 v, TA ; 25°C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

... For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
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TYPES SN54ALS651 THRU SN54ALS654 
SN74ALS651 THRU SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

'ALS653 switching characteristics (see note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

RL = 680 Q, (A outputs) 

R1 = R2 = 500 Q, (B outputs) 

TA = MIN to MAX 

SN54ALS653 SN74ALS653 

MIN TYP1= MAX 

tpLH 
CBA A 

tpHL 

tpLH 
CAB B 

tpHL 

tpLH 
A B 

tpHL 

tpLH 
B A 

tpHL 

tpLH SBAt 
A 

tpHL (with B high) 

tpLH SBAt 
A 

tpHL (with Blow) 

tpLH SABt 
B 

tpHL (with A high) 

tpLH SABt 
B 

tpHL (with A low) 

tpLH 
GBA A 

tpHL 

tpZH 
GAB B 

tpZL 

tpHZ 
GAB B 

tpLZ 

tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 

tAli typical values are at Vee = 5 V, TA = 25°e. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 

MIN TYP1= MAX 

2·350 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

12 



TYPES SN54ALS651 THRU SN54ALS654 
SN74ALS651 THRU SN74ALS654 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

'ALS654 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
RL = 680 Q. (A outputs) 

PARAMETER R1 = R2 = 500 Q. (B outputs) 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS654 SN74ALS654 

MIN TYP+ MAX 

tpLH 
CBA A 

tpHL 

tpLH 
CAB B 

tpHL 

tPLH 
A B 

tpHL 

tpLH 
B A 

tpHL 

tpLH SBAt 
A 

tpHL (with B high) 

tpLH SBAt 
A 

tpHL (with Blow) 

tpLH SABt 
B 

tpHL (with A high) 

tpLH SABt 
B 

tpHL (with A low) 

tpZH 
GBA A 

tpZL 

tpHZ 
GAB B 

tpLZ 

tpLH 
GAB B 

tpHL 

tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
tAli typical values are at Vee = 5 V, T A = 25 DC. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

MIN TYP+ MAX 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2-351 

I • 



I TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678 
ADDRESS COMPARATORS 

• 
• 

'ALS677 is a 16-bit to 4-Bit Comparator with Enable 

'ALS678 is a 16-Bit to 4-Bit Comparator with Latch 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

..... ..,,..,.. .. "'.' ............. ,.. 
U.LUU I. ,JUI'U: 1;:'0£ 

SN54ALS677 ... JT PACKAGE 

SN74ALS677 . . NT PACKAGE 

(TOP VIEW) 

Al 24 vCC 
A2 2 23 IT 
A3 3 22 Y 
A4 21 P3 
A5 20 P2 
A6 6 19 Pl 
A7 18 po 

A8 17 Al6 
A9 9 16 Al5 • description 

Al0 10 15 A14 
All 11 14 Al3 

2·352 

The 'ALS677 and 'ALS678 address comparators simplify 

addressing of memory boards and/or other peripheral devices. 
The four P inputs are normally hard wired with a preprogrammed 

address. An internal decoder determines what input information 

applied to the 16 A inputs must be low or high to cause a low 
state at the output (Y). For example, a positive-logic bit combina­

tion of 0111 (decimal 7) at the P input determines that inputs A 1 

through A 7 must be low and that inputs A8 through A 16 must 
be high to cause the output to go low. Equality of the address 

applied at the A inputs to the preprogrammed address is 
indicated by the output being low. 

The 'ALS677 features an enable input (G). When G is low, the 

device is enabled. When G is high, the device is disabled and the 

output is high regardless of the A and P inputs. The 'ALS678 
features a transparent latch and a latch enable input (C). When C 

is high, the device is in the transparent mode. When C is low, the 
previous logic state of Y is latched. 

The SN54ALS677 and SN54ALS689 are characterized for 
operation over the full military temperature range of - 55 °C to 

125 °C. The SN54ALS677 and SN74ALS678 are characterized 
for operation from 0 °C to 70 0 C. 

PRCDUCT PREVIEW 

GND 12 13 Al2 

SN54ALS677 

SN74ALS677 

FH PACKAGE 

FN PACKAGE 

u 
~ ~ < ~ j'1~ >-
4 3 2 1 28 2726 

A4 5 25 P3 
A5 6 24 P2 
A6 23 Pl 
NC n NC 
A7 21 PO 
AS 10 20 Al6 
A9 11 19 Al5 

12 13 14 1516 1718 

O_OUNM"¢ 
~~ZZ~~~ 

«t:l «< 

SN54ALS678 . . . JT PACKAGE 

SN74ALS678 . . . NT PACKAGE 

(TOP VIEW) 

A4 P3 
A5 P2 
A6 Pl 
A7 PO 
AS Al6 
A9 Al5 

Al0 10 15 A14 
All 11 14 Al3 
GND 12 13 A12 

SN54ALS678 . FH PACKAGE 

SN74ALS678 . FN PACKAGE 

A4 
A5 
A6 
NC 
A7 9 

A8 10 

A9 11 

(TOP VIEW) 

4 3 2 1 282726 

12131415161718 

O .... OUNM'"1' 
~~zz~~~ 

«t:l ««« 

P3 
P2 
Pl 
NC 
PO 
Al6 
Al5 

Copyright © 1982 by Texas Instruments Incorporated 

This document contains information 
product under development. Texas 

Instruments reserves the right to change or 
discontinue this product without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

61 



'ALS677 'ALS678 

G C P3 P2 P1 

L H L L L 

L H L L L 

L H L L H 

L H L L H 

L H L H L 

L H L H L 

L H L H H 

L H L H H 

L H H L L 

L H H L L 

L H H L H 

L H H L H 

L H H H L 

L H H H L 

L H H H H 

L H H H H 

L H 

H 

L 

logic symbols 

'ALS677 

(ADDRESS caMPI 

G 1231 

1181 

} 
p~ 1 =1 

PO 1 

Pl 
1191 P9 2 

2 

P2 1201 p;, 3 =1 

P3 
1211 3 

p~ 4 =1 

Al 111 
21 4 

A2 
121 

22 
P;;' 5 =1 

A3 131 
23 P;' 6 =1 

141 
24 

6 

p~ 7 =1 

A5 151 
25 7 

A6 161 
26 

p~ 8 

A7 171 
27 p~ 9 =1 

A8 181 
28 

P;,10 =1 

A9 191 
29 10 

Al0 1101 210 
P;'11 =1 

11 

A11 
1111 

211 P;o 12 =1 

A12 
1131 

212 
12 

P;' 13 =1 

A13 
1141 

213 13 

A14 
(15) 

214 
P;' 14 =1 

14 

A15 
1161 

215 P = 15 =1 

AI6 
1171 

216 
15 

16 

TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678 
ADDRESS COMPARATORS 

FUNCTION TABLE 

INPUTS COMMON TO 'ALS677 AND 'ALS678 OUTPUT 

PO A1 A2 A3 A4 AS A6 A7 A8 A9 A 10 A 1 1 A 1 2 A 13 A 14 A 1 S A 1 6 y 

L H H H H H H H H H H H H H H H H L 

H L H H H H H H H H H H H H H H H L 

L L L H H H H H H H H H H H H H H L 

H L L L H H H H H H H H H H H H H L 

L L L L L H H H H H H H H H H H H L 

H L L L L L H H H H H H H H H H H L 

L L L L L L L H H H H H H H H H H L 

H L L L L L L L H H H H H H H H H L 

L L L L L L L L L H H H H H H H H L 

H L L L L L L L L L H H H H H H H L 

L L L L L L L L L L L H H H H H H L 

H L L L L L L L L L L L H H H H H L 

L L L L L L L L L L L L L H H H H L 

H L L L L L L L L L L L L L H H H L 

L L L L L L L L L L L L L L L H H L 

H L L L L L L L L L L L L L L L H L 

All other combinations H 

'ALS677: Any combination H 

'ALS678: Any combination Latched 

'ALS678 

[ADDR ESS CaMPI 
1231 

C20 
&t> 1181 

P;3 1 =1 

PO "} , Pl 
1191 P9 2 

1201 
P 2 

P2 P> 3 

P3 
1211 3 3 

P# 4 =1 

Al 
111 

21 4 

A2 
121 

22 
P;' 5 

A3 
131 

23 p~ 6 

A4 
141 

24 
6 

p~ 7 =1 

A5 
151 

25 7 

1221 y A6 
161 

26 P"" 8 

8 

A7 
171 

27 P::;' 9 =1 

A8 
181 

28 
P;>10 =1 

A9 191 
29 10 

Al0 
1101 

210 
P;oll =1 

11 

A11 
1111 

211 P~'2 =1 

A12 
1131 

212 
12 

P;3 13 =1 

A13 
1141 

213 13 

A14 
1151 

214 
P;;' 14 =1 

14 

A15 
1161 

215 P = 15 =1 

A16 
1171 15 

216 

16 

[[J 

Pin numbers shown are for JT and NT packages. 
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TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678 
ADDRESS COMPARATORS 

logic diagrams (positive logic) 

'ALS677 

Al (1) 

A2 (2) 

A3 (3) 

A4 (4) 

AS (5) 

A6 (6) 

A7 (7) 

A8 (8) 

A9 (9) 

Al0 (10) 

All (11) 

A15 (16) 

A16~~--~~-------4:>-------~ 

PO 

Pl...!..!,;~f)o....J 

P2..!!:.:::.!..-f)o.----l 

Pin numbers shown are for JT and NT packages. 

Al (1) 

A2 (2) 

A3 (3) 

A4 (4) 

AS (5) 

A6 (6) 

A7 (7) 

A8 (8) 

A9 (9) 

Al0 (10) 

All (11) 

A12 (13) 

A13 (14) 

A14 (15) 

A1S (16) 

PO 

Pl "":,,,:,:"-'-(x..-' 

P2 (20) 

P3 (21) 

C (23) 

'ALS678 
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TYPES SN54ALS677, SN54ALS67B, SN74ALS677, SN74ALS678 
ADDRESS COMPARATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS677, SN54ALS678 .................... - 55°C to 1 25 °e 

SN74ALS677,SN74ALS678 .............. c •••••••• OOCt070oe 
Storage temperature range ................................................ - 65°C to 1 50 °e 

recommended operating conditions 

SN54ALS677 SN74ALS677 

SN54ALS678 SN74ALS678 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-1 
IOH High-level output current 

-2.6 
mA 

12 
IOL Low-level output current mA 

24 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS677 SN74ALS677 

PARAMETER TEST CONDITIONS SN54ALS678 SN74ALS678 UNIT 

MIN TYP:I: MAX MIN TYP:I: MAX 

VIK Vee = 4.5 V, II = -18mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH V 

Vee = 4.5 V IOH = .- 2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V 
V 

IOL = 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 IJA 

IlL Vee = 5.5 V, VIL = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

lec 
I 'ALS677 

Vee = 5.5 V mA I 'ALS678 

t All typical values are at Vec = 5 V, T A = 25 cC. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

Additional information on these products can be obtained from the factory as it becomes available 
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TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678 
ADDRESS COMPARATORS 

switching characteristics (see note 1) 

Vee = 4.5 V to 5.5 V, 

eL = 50 pF, 

FROM TO 
RL = 500 Q. 

PARAMETER TA = MIN to MAX 
(INPUT) (OUTPUT) 

SN54ALS677 SN74ALS677 

SN54ALS678 SN74ALS678 

MIN TYPi MAX MIN TYPi MAX 

tpLH 
Any P Y 

tpHL 

tpLH 
Any A Y 

tpHL 

tpLH G ('ALS677) Y 
tpHL 

tpLH 
C ('ALS678) y 

tpHL 

* All typical values are at VCC = 5V. T A = 25 ac. 
NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678 
ADDRESS COMPARATORS 

TYPICAL APPLICATION INFORMATION 

The' ALS677 and' ALS678 can be wired to recognize anyone of 2 16 - 1 addresses. The number of "lows" in the address 
determines the input pattern for the P inputs. Then those system address lines that are low in the address to be recognized 
are connected to the lowest numbered A inputs of the address comparator and the system address lines that are high are 
connected to the highest numbered A inputs. 

For example, assume the comparator is to enable a device when the 1 6-bit system address is: 

A15 A14 A13 A12 All Ala A9 A8 A7 A6 A5 A4 A3 A2 Al AO 
H H L L H H L L H H L L H H H H 

Since the address contains 6 lows and 10 highs, the following connections are made: 

P3 to a v, P2 to VCC, Pl to VCC, and PO to a V. 

System address lines A 13, A 12, A9, A8, A5, and A4 to comparator inputs A 1 through A6 in any convenient order. 

The remaining ten system address lines to comparator inputs A 7 through A 16 in any convenient order. 

The output provides an active-low enabling signal. 

The following circuit is a modulc-N synchronous counter. The' ALS 163 is connected to provide a low-level clear signal when 

N = FEFF16. 

15 12 8 4 o 
FEFF16 = HHHH HHHL HHHH HHHH 

..... ... 
4 'ALS677 

'ALS163 
ADDRESS 

CTR 16 COMP -
CLR ,......" 

lR 
G r---... EN 

CLK CLK r:> Cl/+ VCC 
PO 0 }p ,--.E.!.. 

(~ .......... MAX COUNT 

8" (~ 3 
O. .. 7 ,. 

I -== IP = 11 - Al 
8 

~ 7 15 A2 ... A16 
9 .. 15 " / , ,. 

MODULO-N SYNCHRONOUS COUNTER 

0= 
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I TYPES SN 54ALS679. SN54ALS680. SN74ALS679. SN74ALS680 
ADDRESS COMPARATORS 

-
• ' ALS6 79 is a 12-Bit to 4-Bit Comparator With Enable 

• ' ALS680 is a 12-Bit to 4-Bit Comparator With Latch 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

The 'ALS679 and 'ALS680 address comparators simplify 
addressing of memory boards and/or other peripheral devices. 
The four P inputs are normally hard wired with a preprogrammed 
address. An internal decoder determines what input information 
applied to the 1 2 A inputs must be low or high to cause a low 
state at the output (Y). For example, a positive-logic bit 
combination of 0111 (decimal 7) at the P input determines that 
inputs A 1 through A 7 must be low and that inputs A8 through 
A 1 2 must be high to cause the output to go low. Equality of the 
address applied at the A inputs to the preprogrammed address is 
indicated by the output being low. 

The 'ALS679 features an enable input (<3). When G is low, the 
device is enabled. When G is high, the device is disabled and the 
output is high regardless of the A and P inputs. The' ALS680 
features a transparent latch and a latch enable input (C). When C 
is high, the device is in the transparent mode. When C is low, the 
previous logical state of Y is latched. 

The SN54ALS679 and SN54ALS680 are characterized for 
operation over the full military temperature of - 55 DC to 
125 DC. The SN74ALS679 and SN74ALS680 are characterized 
for operation from 0 DC to 70 DC. 

02661. JUNE 1982 

SN54ALS679 ... J PACKAGE 

SN74ALS679 ... N PACKAGE 

(TOP VIEW) 

Al [1 U20 Vee 

A2 E 2 19 G 
A3 E 3 18 Y 
A4 17 P3 

A5 16 P2 
A6 15 Pl 
A7 14 PO 
A8 13 A12 
A9 12 All 

GNO 10 11 Al0 

SN54ALS679 ... FH PACKAGE 

SN74ALS679 ... FN PACKAGE 

A4 
A5 
A6 6 

A7 
A8 

(TOP VIEW) 

u 
C"") N.- U 
<t <t <t >1(:) 

3 2 1 2019 

9 10 11 1213 

cnOO"-N 
<tz~~~ 

(:)<t<t<t 

18 Y 
17 P3 
16 P2 
15 Pl 
14 PO 

SN54ALS680 ... J PACKAGE 

SN74ALS680 •.. N PACKAGE 

(TOP VIEW) 

Al 1 U20 Vce 
A2 2 19 e 
A3 18 Y 
A4 17 P3 
A5 16 P2 
A6 15 Pl 
A7 14 PO 
A8 13 A12 
A9 12 All 

GNO 10 11 Al0 

SN54ALS680 ... FHPACKAGE 

SN74ALS680 ... FN PACKAGE 

(TOP VIE"-") 

u 
('f') N.- U 
<t<t<t>u 

3 2 1 2019 

9 10 11 12 13 

y 

P3 
P2 

15 Pl 
14 PO 
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TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680 
ADDRESS COMPARATORS 

FUNCTION TABLE 

'ALS679 'ALS680~ __________ IN_P_UrT_S __ C_O_M_M_O_N __ T_O_'_A_L_S_6_79~A_N_D_'_A_L~S_6~8_~O ________ ~OUTPUT 
G C P3 P2 P1 PO A1 A2 A3 A4 AS A6 A7 A8 A9 A10A11A12 Y 

logic symbols 

G (19) 

PO (14) 

Pl (15) 

P2 (16) 

(17) 
P3 

Al (1) 

A2 (2) 

A3 (3) 

A4 (4) 

A5 (5) 

A6 (6) 

A7 (7) 

A8 (8) 

A9 (9) 

Al0 (11) 

(12) 
A11 

A12 (13) 

H 

EN 

H HHHHHHHH1-iHHH 
H HLHHHHHHHHHHH 
H 

H 

H 

H 

H 

H 

H 

L H H 

H L 

H H 
H H 
H H H 

H H H H H H H H H H 
H H H H H H H H H 

H H H H H H H H 
L H H H H H H H 

H H H H H H 
L H H H H H 

H H H H H 
H L H H H H 
H H L L H H 

H 

H 

H 

H HLHHLLLL LL LLH L 

H H H H H L 
H 

'ALS679 

[ADDRESS COMPI 

[P assumed;io 12,13,141 

All other combinations 

'ALS679: Any combination 

'ALS680: Any combination 

(19) 
C C20 

H 

H 

Latched 

'ALS680 

[ADDR ESS COMP] 

[P assumed * 12,13,14] 

O},::i :: 
p;;, 3 =1 

3 
3 

&[> 
PO (14) 

Pl (15) 

P2 (16) 

P3 (17) 

Al (1) 

A2 (2) 

A3 (3) 

A4 (4) 

A5 (5) 

A6 (6) 

& 

O}, :: i :: 
p;;, 3 =1 

3 
3 

Zl 

Z2 

Z3 

Z4 

Z5 

Z6 

Z7 

Z8 

Z9 

Z10 

Zll 

Z12 

p;;, 4 

4 

p;;, 5 

P;;' 6 

6 

P;:' 7 

p;;, 8 

8 

p;;, 9 

9 

P;;.10 

10 

P;;' 11 

11 

P ;;;.12 

12 

=1 

=1 

=1 (18) 
y 

=1 

=1 

=1 

=1 

=1 

=1 

A7 (7) 

A8 (8) 

(9) 
A9 

Al0 (11) 

(12) 
All 

A12 (13) 

Zl 

Z2 

Z3 

Z4 

Z5 

Z6 

Z7 

Z8 

Z9 

Z10 

Zll 

Z12 

p;;, 4 

4 

p;;, 5 

P;;' 6 

6 

P;;' 7 

p;;, 8 

8 

P;;' 9 

9 

P;;.10 

10 

P;;'ll 

11 

P;;' 12 

12 

=1 

=1 

=1 

=1 

=1 

=1 

=1 

=1 

=1 

y 

"The three shaded rows of the function table show combinations that would normally not be used in address comparator applications. The logic symbols above 

are not valid for these combinations in which P = 12,13, and 14. If symbols valid for all combinations are required, starting with the fourth Exclusive-OR from 

the bottom, change P;' 9 to P = 9 ... 11/13 ... 15, P;' 10 to P = 10/11114/15, and P;' 11 to P = 11/15. 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS679, SN54ALS6BO, SN74ALS679, SN74ALS6BO 
ADDRESS COMPARATORS 

logic diagrams (positive logic) 

'ALS679 

Al 
(11 

Al 
(1) 

A2 
(21 

A2 
(2) 

A3 
(31 (3) 

A4 
(41 

A4 
(4) 

A5 
(51 

A5 
(51 

A6 
(61 

A6 
(61 

A7 
(71 

A7 
(7) 

A8 
(81 

A8 
(81 

(91 
A9 

(9) 

(11) 
Al0 

(111 
Al0 

(12) 
All 

A12 
(13) 

A12 

PO PO 

Pl Pl 

P2 '\ P2 

P3 
(171 

P3 
(17) 

(191 (19) 

Pin numbers shown are for J and N packages, 
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TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680 
ADDRESS COMPARATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS679, SN54ALS680 ................... - 55 DC to 125 DC 

SN74ALS679,SN74ALS680 ....................... 00Cto70 0C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 150 DC 

recommended operating conditions 

SN54ALS679 SN74ALS679 

SN54ALS680 SN74ALS680 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 rnA 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS679 SN74ALS679 

PARAMETER TEST CONDITIONS SN54ALS680 SN74ALS680 UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 - 1.5 V 

Vee = 4.5 V, IOH = -1 rnA 2.4 3.3 
VOH V 

Vee = 4.5 V, IOH = -2.6 rnA 2.4 3.2 

Vee = 4.5 V, IOL = 12 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V, IOL = 24 rnA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ,.,A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

IO§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

lee 
l'ALS679 

Vee = 5.5 V rnA I 'ALS680 

tAli typical values are at Vee; 5 V, TA ; 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 

TEXAS INSTRUMENTS 
INCORPORATED 2-361 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

.. 
I 



-

TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680 
ADDRESS COMPARATORS 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
RL = 500 Q, 

PARAMETER TA = MIN to MAX 
(lNPUn (OUTPUn 

SN54ALS679 SN74ALS679 

SN54ALS680 SN74ALS680 

MIN TYP~ MAX MIN TYP~ MAX 

tpLH 
Any P Y 

tpHL 

tpLH 
Any A Y 

tpHL 

tPLH 

tpHL 
G ('ALS679) y 

tpLH 

tpHL 
C ('ALS680) y 

tAli typical values are at VCC = 5 V, T A = 25 DC. 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680 
ADDRESS COMPARATORS 

TYPICAL APPLICATION INFORMATION 

The' ALS679 and' ALS680 can be wired to recognize anyone of 212 addresses. The number of "lows" in the address 
determines the input pattern for the P inputs. Then those system address lines that are low in the address to be recognized 
are connected to the lowest numbered A inputs of the address comparator and the system address lines that are high are 
connected to the highest numbered A inputs. 

For example, assume the comparator is to enable a device when the 12-bit system address is: 

A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 AO 
H H L L H H L L H H H H 

Since the address contains 4 lows and 8 highs, the following connections are made: 

P3 to a v, P2 to VCC~ P1 to a v, and PO to a V. 

System address lines A9, A8, A5, and A4 to comparator inputs A 1 through A4 in any convenient order. 

The remaining eight system address lines to comparator inputs A5 through A 12 in any convenient order. 

The output provides an active-low enabling signal. 

The following circuit is a register bank decoder that examines the 14 most significant bits (AO through A 13) of a 20-bit ad­
dress to select banks corresponding to the hex addresses 10000, 10040, 10080, and 100CO. 

'ALS679 

ADDRESS a 4 8 1 2 16 

MEMEN 
COMP 1000016 = LLLH LLLL LLLL 

S~ G" 1004016 = LLLH LLLL LLLL EN 
1008016 = LLLH LLLL LLLL 

LLLL LLLL 
LHLL LLLL 
HLLL LLLL 

SYSTEM PO 

:1 
100C016 = LLLH LLLL LLLL 

VCC 
ADDRESS P1 
LINES P2 ~ 
AO (MSB) -=¥ P3 
TO A19 

HHLL LLLL 

AO ... A2 11 A L.A 11 [P = 111 X/Y 
S. J 

~ 
~ 1000016 

A4 ... A11 '. , o _ 

b.. 1004016 
A3 

S~ 
A12 

1 --
1008016 .. 

A13 A 2~ 

S· 
p 

A12 '; B 3t--... 
100C016 _ 

S. 
} 

64 x N-BIT 
REGISTERS 

A 14 ... A 19 SS"","", __ +~I ____________________ S_0_._ .. S_5_~ .. ~ 

REGISTER BANK DECODER 

I 

IE 1'" 
.~ 
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I 
• Compares Two Eight-Bit Words 

• Choice of Totem-Pole or Open-Collector Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliablility 

OUTPUT FUNCTION 

TYPE AND 

CONFIGURATION 

'ALS688t P = Q totem-pole 

'ALS689 p-;;-n open-collector 

t'ALS688 is identical to 'ALS521 

description 

These identity comparators perform comparisons of two eight-bit 
binary or BCD words. The' ALS688 and' ALS689 provide P = 0 
outputs. The' ALS688 has totem-pole outputs, while' ALS689 
has open-collector outputs. 

The SN54ALS688 and SN54ALS689 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS688 and SN74ALS689 are characterized 
for operation from ooe to 70°C. 

logic symbols 

'ALS688 'ALS689 

COMP COMP 

t> Gill Gl t> 
PO 121 

} PI 4 

P2 161 

P3 181 

P4 11 
P5 1131 

P6 151 

lP-O 
1191 p:a P7 1171 lP-OQ 

1191 P-O 
00 131 00 131 

} 
01 151 01 151 

02 m 02 m 
03 191 03 191 
04 1121 04 1121 

~: :::: ~: :::: 
07 07 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS688, SN54ALS689 
SN74ALS688, SN74ALS689 

8-BIT IDENTITY COMPARARATORS 
U:ltiti 1. JUNI:: l!Hl:l 

SN54ALS688, SN54ALS689 ... J PACKAGE 

SN74ALS688, SN74ALS689 ... N PACKAGE 

ITOP VIEW) 

IT Vee 
PO p=o 

00 07 
P1 P7 
01 06 
P2 P6 
02 05 
P3 P5 
03 04 

GND P4 

SN54ALS688, SN54ALS689 ... FH PACKAGE 

SN74ALS688, SN74ALS689 ... FN PACKAGE 

P1 
01 
P2 
02 
P3 

ITOP VIEW) 

o 0 t31~ 
d c..1C!l > c.. 

3 2 1 2019 

9 1011 1213 

FUNCTION TABLE 

07 
P7 
06 
P6 
05 

INPUTS 
OUTPUT 

DATA ENABLE 
P=Q 

P,Q G 
P=Q L L 

P>Q L H 

P<Q L H 

X H H 

Copyright © 1982 by Texas Instruments Incorporated 
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logic diagram (positive logic) 

P7 

07 

P6 

06 

P5 

05 

P4 

04 

P3 

03 

P2 

02 

Pl 

01 

PO 

00 

G 

(17) 

(18) 

(15) 

(16) 

(13) 

(14) 

(11 ) 

(12) 

(8) 

(9) 

(6) 

(7) 

(4) 

(5) 

(2) 

(3) 

(1 ) 

TYPES SN54ALS688, SN54ALS689 
SN74ALS688, SN74ALS689 

8-BIT IDENTITY COMPARARATORS 

(19) 
P=o 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .7 V 
Off-state output voltage: 'ALS689 ..................................................... 7 V 
Operating free-air temperature range: SN54ALS688, SN54AS689 ..................... - 55°C to 125°C 

SN74ALS688, SN74AS689 ......................... 0 °C to 70°C 
Storage temperature range ................................................ - 65°C to 1 50°C 
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TYPES SN54ALS688, SN74ALS688 
8-BIT IDENTITY COMPARARATORS 
WITH TOTEM-PO LE 0 UTPUTS 

recommended operating conditions 

Vee Supply voltage 

VIH High-level Input voltage 

vlL Low-level Input voltage 

IOH High-level output current 

IOL Low-Iovel output current 

TA Operating free-elr temperature 

SN64ALS688 

MIN NOM MAX 

4.5 5 5.5 

2 

O.B 
-1 

12 

- 55 125 

SN74ALS688 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

O.B I V 

mA 
-2.6 

24 
mA 

0 70 °e 

electrical characteristics over recommended operating froo-alr temperature rango (unless otherwise noted) 

TEST CONDITIONS 
SN64ALS888 SN74ALS888 

UNIT PARAMETER 
MIN TYP; MAX MIN TYP; MAX 

VIK Vee" 4.5 V, II • -18 mA -1.6 -1.6 V 

VOH 
Vee" 4.6 V, IOH" -1 mA 24 3.3 

V 
Vee = 4.5 V IOH .. -2.6 mA 2.4 3.2 

Vee = 4.6 V, IOL'" 12 mA 0.26 0.4 0.26 0.4 
V VOL 

Vee = 4.6 V IOL" 24 mA 0.36 0.6 

II Vee = 6.6 V, VI" 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ~A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

lee Vee = 5.5 V 9 15 9 15 mA 

*AII typical values are at Vce = 5 V, T A = 25 cC. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 2) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 
SN54ALS688 SN74ALS688 

MIN MAX MIN MAX 

tpLH P=Q 
3 16 3 12 

P 
25 I 5:. (20 

ns 
tpHL 5 

tPLH P=Q 
3 16 3 12 

Q 
25 5 20 

ns 
tpHL 5 

tPLH G P=Q 
3 15 3 12 

25 5 22 
ns 

tpHL 5 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

VOH High-level output voltage 

IOL Low-level output current 

TA Operating free-air temperature 

TYPES SN54ALS689, SN74ALS689 
8-BIT IDENTITY COMPARARATORS 

WITH OPEN-COLLECTOR OUTPUTS 

SN54AlS689 SN74AlS689 

MIN NOM MAX MIN NOM MAX 
UNIT 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

12 
mA 

24 

- 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS689 SN74AlS689 

UNIT 
MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

Vee = 4.75 V, IOl = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.75 V, IOl = 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 iJA 

IlL Vee = 5.5 V, VI = 0.4 V -0.2 -0.2 mA 

lee Vee = 5.5 V 9 15 9 15 mA 

~AII typical values are at Vee = 5 V. TA = 25°e. 

switching characteristics (see note 2) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

FROM TO RL = 680 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS689 SN74ALS689 

MIN MAX MIN MAX 

tpLH 
P=Q 

10 30 10 25 
P 

25 23 
ns 

tpHL 5 5 

tpLH 
P=Q 

•. ,>.~.. • 10 30 10 25 
Q 

25 23 
ns 

tpHL 5 5 

tplH G P=Q 
8 30 8 25 

30 25 
ns 

tpHL 8 8 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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• Less than 0.5 ns Skew between True and 
Complementary Outputs 

• High Capacitive-Drive Capability 

• Current-Sinking Capability Up to 48 rnA 

• Approximately 35% Improvement in AC 
Performance over Schottky TTL 

• Package Options Include DIPs and Both 
Plastic and Ceramic Chip Carriers 

• Suitable for Use in Applications such as: 
Differential Line Drivers 
Complementary Input Circuit for 

Decoders and Code Converters 
Symmetrical Complementary Clock 

Generators 

• Dependable Texas Instruments Quality and 
Reliability 

description 

TYPES SN54AS800, SN74AS800 
TRIPLE 4-INPUT AND/NAND DRIVERS 

D2661. DECEMBER 1982 

SN54AS800 •••• J PACKAGE 

SN74AS800 •••• N PACKAGE 

(TOP VIEW) 

VCC 
1D 

1C 

1B 

1Y 

1Z 

2Y 

2Z 

3Y 

GND 3Z 

SN64AS800 •••• FH PACKAGE 

SN74AS800 •••• FN PACKAGE 

(TOP VIEW) 

U 
m < < u c 
N N ... > ... 

1C 

1B 

1Y 

1Z 

c C N > N 
M Z M M .... 

c.:l 

The 'AS800 is especially suitable for symmetrical complementary clock·generator applications due to the delay time in 
either function (AND/NAND) being typically 4 ns with less than 0.5 ns skew between the true and complementary 

outputs. Elimination of decode spikes in symmetrical decoder and code converter applications, and the high capacitive­
drive capability coupled with high current·sinking capability (48 mAl. make the device useful for applications such as a 

decoder or differential line driver. 

The SN54AS800 is characterized for operation over the full military temperature range of _55°e to 125°e. The 
SN74AS800 is characterized for operation from oOe to 70

o
e. 
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TYPES SN54AS800, SN74AS800 
TRIPLE 4-INPUT AND/NAND DRIVERS 

logic symbol 

1A 

18 

1C 

10 

2A 

28 

2C 

20 

3A 

38 

3C 

30 

(1 ) 

(17) 

(18) 

(19) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

&C> (16) 
1Y 

r-.... (15) 
1Z 

(14) 
2Y 

r-.... (13) 
2Z 

(12) 
3Y 

r-.... (11) 
3Z 

Pin numbers shown are for J and N packages. positive logic: Y = ABeD 

Z = ABeD 

absolute maximum ratings over free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................. 7 V 
Input voltage ................................................................. 7 V 
Operating free-air temperature range: SN54AS800 ................................ -55°C to 125°C 

SN74AS800 ................................... oOe to 70°C 
Storage temperature range ................................................ -65°C to 150°C 

recommended operating conditions 

SN54AS800 SN74AS800 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low·level input voltage 0.8 0.8 V 

-40 -40 rnA 
IOH High-level output current 

-48t rnA 

40 40 rnA 
IOL Low-level output current 

48t rnA 

TA Operating free·air temperature -55 125 0 70 °e 

t The extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
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TYPES SN54AS800, SN74AS800 
TRIPLE 4-INPUT AND/NAND DRIVERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ASBOO SN74ASBOO 

UNIT 
MIN Typt MAX MIN Typt MAX 

VIK VCC ·4.5 V, 11--18mA -1.2 -1.2 V 

VCC - 4.6 V, IOH - -3 mA 2.4 3.2 2.4 3.2 V 
VOH 

VCC - 4.5 V, IOH - -40 mA 2 2 V 

VCC ·4.5 V, IOL-40mA 0.25 0.5 0.26 0.6 V 
VOL 

Vee - 4.76 V, IOL -48mA 0.36 0.6 V • II VCC - 6.6 V, VI- 7 V 100 100 IJ.A 

IIH VCC - 6.6 V, VI - 2.7 V 20 20 IJ.A 

IlL VCC - 6.6 V, VI - 0.4 V -0.3 -0.3 mA 

IO§ VCC - 6.6 V, Vo - 2.26 V -160 -160 mA 

Icc VCC- 6.6V 13 13 mA 

tAli typicil vllull Ire It VCC - 1\ V, T A" 2!i°C 

§ Tho output condition. havi bIen cho.ln to produci I currlnt thlt cloilly IPpro)(lmltll on,·hllf of tho trul Ihort·clrcult curront, lOS' 

switching charactoristics (soo note 1) 

Vee - 6 V, Vee - 4.6 V to 6.6 V 
CL n 16pF, eL-60pF, 

PARAMETER 
FROM TO RL - 600 0, RL-6000, UNIT 

(INPUT) (OUTPUT) TA - 26°e TA - MIN to MAX 

'ASBOO SN64ASBOO SN74AS800 

MIN Typt MAX MIN Typt MAX MIN Typt MAX 

tPLH 3.5 3.5 
Z ns 

tpHL 3.6 3.6 

tpLH 
A,B,C, or D 

3 3 
tpHL 

y ns 
4 4 

t All typical values are at VCC = 5 V. T A = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54AS802, SN74AS802 
TRIPLE 4-INPUT OR/NOR LINE DRIVERS 

• True and Complementary Outputs 

• High Capacitive Drive Capability 

• 35% Improvement in AC Performance 

• Current Sinking Capability Up to 48 rnA 

• Package Options Include Plastic and Ceramic DIPs 
as well as Both Plastic and Ceramic Chip Carriers 

• Designed Specifically for Use in Applications 
such as: 

Symmetrical Complementary Clock 
Generators 

Complementary I nput Circuit for Decoders 
and Code Converters 

Differential Line Drivers 

• Dependable Texas Instruments Quality and 
Reliability 

description 

02662, DECEMBER 1982 

SN54AS802 .•.. J PACKAGE 
SN74AS802 .•.. N PACKAGE 

(TOP VIEW) 

1A VCC 

2A 10 

28 1C 

2C 18 

20 1Y 

3A 1Z 

38 2Y 

3C 2Z 

30 3Y 

GNO 3Z 

SN54AS802 .•.. FH PACKAGE 
SN74AS802 .... FN PACKAGE 

2C 

20 

3A 

38 

3C 

(TOP VIEW) 

The' AS802 is uniquely suitable for symmetrical complementary clock-generator applications due to the delay time in 
either function (OR/NOR) being typically 4 ns with less than 0.5 ns skew between the true and complementary outputs. 

Elimination of decode spikes in symmetrical decoder and code converter applications, and the high capacitive drive 

capability coupled with high current-sinking capability (48 mAl, make the device useful for applications such as a 
decoder or differential line driver. 

The SN54AS802 is characterized for operation over the full military temperature range of -55°e to 125°e. The 
SN74AS802 is characterized for operation from oOe to 70

o
e. 

PRODUCT PREVIEW 
This document contains information on 
a product under development. Texas 
Instruments reserves the right to change 
or discontinue this product without 
notice. 
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TYPES SN54AS802, SN74AS802 
TRIPLE 4-INPUT OR/NOR LINE DRIVERS 

logic symbol 

Pin numbers shown are for J and N packagos. 

1A 

1B 

1C 

1D 

2A 

2B 

2C 

2D 

3A 

3R 

3C 

3D 

(1 ) 

(17) 

(18) 

(19) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) -----
(3) 

(9) 

posltlvo logic: 

>1 [> (16) 

~ 
(15) 

(14) 

~ (13) 

(12) 

~ 
(11 ) 

Y-A+B+C+D 

Z-A+B+C+D 

lY 

12 

2Y 

22 

3Y 

32 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................ 7 V 
I nput voltage ................................................................. 7 V 
Operating free-air temperature range: SN54AS802 ................................ -55°C to 125°C 

SN74AS802 ................................... oOe to 70°C 
Storage temperature range ................................................ _65°C to 150°C 

recommended operating conditions 

SN54AS802 SN74AS802 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.S 0.8 V 

-40 -40 mA 
IOH High-level output current 

-4St mA 

40 40 mA 
IOL Low-level output current 

4St mA 

TA Operating free-air temperature -55 125 ° 70 °e 

t The extended limits apply only if Vce is maintained between 4.75 V and 5.25 V. 
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TYPES SN54AS802, SN74AS802 
TRIPLE 4-INPUT OR/NOR LINE DRIVERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS802 SN74AS802 
PARAMETER TEST CONDITIONS 

Typt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, IOH = -40 mA 2 2 

Vr.r. = 4.75 V, IOH = -48 mA 2 

Vee = 4.5 V, IOL=40mA 0.25 0.5 0.25 0.5 
VOL 

Vee = 4.75 V, IOL=48mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 100 100 

IIH Vee = 5.5 V, VI=2.7V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.3 -0.3 

10§ Vee = 5.5 V, Vo = 2.25 V -150 -150 

lee VCC=5.5V 20 20 

tAli typical values are at Vee = 5 V, TA = 25°e 

§ The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit cu rrent, lOS. 

switching characteristics (see note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tPLH A,B,C,D Y 

tPHL A,B,C,D Y 

tPLH A, B,C, D Z 

tPHL A,B,C,D Z 

t All tYpical values are at Vee = 5 V, T A = 25=e. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 

VCC=5V, 

CL=15pF, 

RL = 500 n, 
TA=25°C 

'AS802 

MIN Typt MAX MIN 

TEXAS INSTRUMENTS 
I .... CORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

Vcc = 4.5 V to 5.5 V, 
CL=50pF, 

RL = 500 n, 
TA = MIN to MAX 

SN54AS802 SN74AS802 

Typt MAX MIN Typt MAX 

3.5 3.5 

4.5 4.5 

4 4 

5 5 

UNIT 

V 

V 

V 

V 

V 

V 

J.1.A 

J.1.A 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 
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I TYPES SN54ALS804, SN54AS804A, SN74ALS804, SN74AS804A 
HEX 2-INPUT NAND DRIVERS 

02661. DECEMBER 1982 

• 

2·374 

• High Capacitive Drive Capability 

• I ALS804 Has Typical Delay Time of 3 ns 
(CL = 50 pF) and Typical Power Dissipation of 
3.4 mW per Gate 

• I ASa04A Has Typical Delay Time of 1.7 ns 
(CL = 15 pF) and Typical Power Dissipation of 
Less than 9 mW per Gate 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers In Addition to Plastic and Ceramic 
DIPs 

o Dependable Texes Instruments Quality and 
Reliability 

description 

Theso devices contain six independent 2·input NAND 
drivers, They perform the boolean function Y = A'8 or 
Y = A + B in positive logic, 

The SN54ALS804 and SN54AS804A are characterized 
for operation ever the full military temporature range of 

-55°C to 125°C, The SN74ALS804 and SN74AS804A 

are characterized for operation from 0 °e to 70°C, 

FUNCTION TABLE (each driver) 

INPUTS OUTPUT 

A B Y 
H H L 

L X H 

X L H 

logic symbol 

Pin numbers shown are for J and N packages. 

SN54ALSB04. SN54AS804A , . , J PACKAGE 

SN74ALS804. SN74AS804A , , , N PACKAGE 

(TOP VIEW) 

1A Vee 
18 68 

1Y 6A 

2A 6Y 

28 58 

2Y 5A 

3A 5Y 

38 48 

3Y 4A 

GND 4Y 

SN54ALS804. SN54AS804A , , , FH PACKAGE 

SN74ALS804. SN74AS804A , , , FN PACKAGE 

(TOP VIEW) 

6A 
6Y 
58 
5A 

5Y 
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TYPES SN54AlSB04, SN54ASB04A, SN74AlSB04, SN74ASB04A 
HEX 2·INPUT NAND DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ..................................................... . .. .. 7V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS804 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 1 25°C 

SN74ALS804 .................................. 0 DC to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALSB04 SN74ALSB04 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.B O.B V 

-1 
IOH High-level output current mA 

- 2.6 

12 
IOl Low-level output current mA 

24 

TA Operating free-air temperature - 55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALSB04 SN74ALSB04 
PARAMETER TEST CONDITIONS 

MIN TYP. MAX MIN TYP. MAX 

VIK Vee = 4.5 V, II = -lB mA -1.5 -, .5 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH 

Vee = 4.5 V IOH = - 2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V IOL = 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI=2.7V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

IO§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

leeH Vee = 5.5 V, VI = 0 V 0.B4 0.B4 

leel Vee = 5.5 V, VI = 4.5 V 7.2 7.2 

;AII typical values are at Vce ; 5 V, TA ; 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlSB04 SN74ALSB04 

MIN TYPi: 

tplH 
A or B Y 

3 
tpHL 3 

;AII typical values are at Vee; 5 V, TA ; 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

ADVANCE INFORMATION 

This page contains information on a new 
product. Specifications are subject to 
change without notice. 

TEXAS INSTRUMENTS 
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MAX MIN TYPi: MAX 

3 

3 

UNIT 

V 

V 

V 

mA 

I'A 

mA 

mA 

mA 

mA 

UNIT 

ns 
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TYPES SN54ALSB04, SN54AS804A, SN74ALS804, SN74AS804A 
HEX 2·INPUT NAND DRIVERS 

absolute maximum ratings over operating free·alr temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS804A ............................ " - 55 DC to 125 DC 

SN74AS804A ................................. 0 DC to 70 DC 
Storage temperature range ...................................... , ....... " - 65 DC to 150 DC 

recommended operating conditions 
SN54ASB04A SN74ASB04A 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.B 0.8 V 

IOH High-level output current 
-40 

-48 
mA 

IOL Low-level output current 
40 

48 
mA 

TA Operating free-air temperature - 55 125 0 70 ce 

electrical charactorlstlcs over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ASB04A SN74Asa04A 

MIN TYP; MAX MIN TYP; MAX 
UNIT 

VIK Vce = 4.5 V. II = - 1a mA - 1.2 - 1.2 V 

Vee = 4.5 V. IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 'I. IOH = -40 mA 2 V 

Vee = 4.5 V IOH = -48 mA 2 

VOL 
Vee = 4.5 V. IOL = 40 mA 0.25 0.5 

V 
Vee = 4.5 V IOL '" 48 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 IJA 

IlL Vee = 5.5 V. VI = 0.4 V -0.05 -0.5 -0.05 -0.5 mA 

lo§ Vee = 5.5 V. Vo = 2.25 V - 135 -135 mA 

leeH Vee = 5.5 V. VI = a V 2.5 4 2.5 4 mA 

leeL Vee = 5.5 V. VI = 4.5 V 16 27 16 27 mA 

~AII typical values are at Vee = 5 V, TA = 25°C. 
§The output conditions have bee~ chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see note 1) 

Vcc = 5 V. VCC = 4.5 V to 5.5 V. 

CL = 15 pF. CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. RL = 500 Q. 

UNIT 
(INPUT) (OUTPUT) TA = 25 cC TA = MIN to MAX 

'ASB04A SN54ASa04A SN74ASB04A 

TYP; MIN MAX I MIN MAX 

tpLH 
A or B Y 

1,7 1 4.5 I 1 3.5 
ns 

tpHL 1.6 1 4.5 I 1 3.5 

~AII typical values are at Vee = 5 V, TA = 25°C. 

NOTE 1: For load circuit and voltage waveforms. see page 1-12, 
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TYPES SN54ALSB05, SN54ASB05A, SN74ALSB05, SN74ASB05A 
HEX 2·INPUT NOR DRIVERS 

o High Capacitive Drive Capability 

o 'ALS805 Has Typical Delay Time of 3.5 ns 
(CL = 50 pF) and Typical Power Dissipation of 
4.2 mW per Gate 

o 'AS805A Has Typical Delay Time of 1.7 ns 
(CL = 15 pF) and Typical Power Dissipation of 
12 mW per Gate 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input NOR 
drivers. They perform the boolean function Y = A + B or 
Y = A·S in positive logic. 

The SN54ALS805 and SN54AS805A are characterized 
for operation over the full military temperature range of 
-55 °C to 125 °C. The SN74ALS805 and SN74AS805A 
are characterized for operation from ooC to 70°C. 

FUNCTION TABLE (each driver) 

logic symbol 

18 

2A 

2B 

3A 

38 

4A 

48 

5A 

58 

68 

INPUTS 

A B 

H X 

X H 

L L 

Pin numbers shown are for J and N packages. 

OUTPUT 

Y 

L 

L 

H 

02661. DECEMBER 1982 

SN54ALS805. SN54AS805A ... J PACKAGE 

SN74ALS805. SN74AS805A .•. N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 6B 
1Y 6A 
2A 6Y 
2B 5B 
2Y 5A 
3A 5Y 
3B 4B 
3Y 4A 

GND 4Y 

SN54ALS805. SN54AS805A ... FH PACKAGE 

SN74ALS805. SN74AS805A ... FN PACKAGE 

2A 
2B 
2Y 
3A 
3B 

(TOP VIEW) 

U 
>-co<X:Uco ,....,....,....>c.o 

6A 
6Y 
58 
5A 
5Y 
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TYPES SN54ALS805, SN54AS805A, SN74ALS805, SN74AS805A 
HEX 2·INPUT NOR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS805 ............................. , - 55 DC to 125 DC 

SN74ALS805 .................................. 0 DC to 70 DC 
Storage temperature range ............................................... , - 65 DC to 150 DC 

recommended operating conditions 

SN54ALS805 SN74ALS805 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-1 
IOH High-level output current 

- 2.6 
mA 

12 
10L Low-level output current 

24 
mA 

TA Operating free-air temperature - 55 125 a 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS805 SN74ALS805 
PARAMETER TEST CONDITIONS 

MIN TYP; MAX MIN TYP; MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V, 10H = -1 mA 2.4 3.3 
VOH Vee - 4.5 V 10H = -2.6 mA 2.4 3.2 

Vee = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V 10L = 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

leeH Vee = 5.5 V, VI = a V 1.7 1.7 

leel Vee = 5.5 V, VI = 4.5 V 8.4 8.4 

;AII typical values are at Vee = 5 V. TA = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS805 SN74ALS805 

MIN TYP; 

tpLH 
AcrB Y 

3.4 

tPHL 3.5 

;AII typical values are at Vee = 5 V. T A = 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

ADVANCE INFORMATION 

This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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MAX MIN TYP; MAX 

3.4 

3.5 

UNIT 

V 

V 

V 

mA 

IJA 

mA 

mA 

mA 

mA 

UNIT 

ns 
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TYPES SN54ALSB05, SN54ASB05A, SN74ALSB05, SN74ASB05A 
HEX 2-INPUT NOR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS805A .............................. - 55°C to 125°C 

SN74AS805A ................................. ooe to 70°C 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54AS805A SN74AS805A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-40 

-48 
mA 

10L Low-level output current 
40 

48 
mA 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
SN54AS805A SN74AS805A 

TEST CONDITIONS UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, il = -18 mA -1.2 -1.2 V 

Vee = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 --
VOH Vee = 4.5 V, 10H = -40 mA 2 V 

Vee = 4.5 V 10H = -48 mA 2 

Vee = 4.5 V, 10L = 40 mA 0.25 0.5 
VOL V 

Vee = 4.5 V 10L = 48 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 I1A 

IlL Vee = 5.5 V, VI = 0.4 V -0.05 -0.5 -0.05 -0.5 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -135 -135 mA 

leeH Vee - 5.5 V, VI = 0 V 5 9 5 9 mA 

leeL Vee = 5.5 V, VI = 4.5 V 18 32 18 32 mA 

;AII typical values are at Vee = 5 V, T A = 25 DC. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see note 1) 

Vcc = 5 V, Vcc = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, RL = 500 Q, 

UNIT 
(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AS805A SN54AS805A SN74AS805A 

TYPt MIN MAX MIN MAX 

tpLH 
A or B Y 

1.7 1 4.5 1 4 
ns 

tpHL 1.6 1 4.5 1 4 

;AII typical values are at VCC = 5 V, TA = 25 DC. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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L TYPES SN54ALS808, SN54AS808A, SN74ALS808, SN74AS808A 
HEX 2·INPUT AND DRIVERS 

o High Capacitive Drive Capability 

o 'ALS808 Has Typical Delay Time of 4.3 ns 
(CL = 50 pF) and Typical Power Dissipation of 
4.5 mW per Gate 

• 'AS808A Has Typical Delay Time of 2.5 ns 
(CL = 15 pF) and Typical Power Dissipation of 
Less than 13 mW per Gate 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input AND 

drive~hey perform the boolean function Y = A·8 or 
Y = A + B in positive logic. 

The SN54ALS808 and SN54AS808A are characterized 
for operation over the full military temperature range of 
-55 DC to 125 DC. The SN74ALS808 and SN74AS808A 
are characterized for operation from 0 DC to 70 DC. 

FUNCTION TABLE (each driver) 

INPUTS OUTPUT 

A B Y 

H H H 

L X L 

X L L 

logic symbol 

1A 
(1) 

&C> 
18 

(2) (3) 1Y 

2A 

28 

3A 

38 

4A 

48 

5A 

58 

6A 

68 

Pin numbers shown are for J and N packages. 

02661. DECEMBER HIR? 

SN54ALSB08. SN54AS808A ... J PACKAGE 

SN74ALS808. SN74AS808A ... N PACKAGE 

(TOP VIEW) 

1A Vee 
18 68 
1Y 6A 
2A 6Y 
28 58 
2Y 5A 
3A 5Y 

38 48 

3Y 4A 

GND 4Y 

SN54ALS808. SN54AS808A ... FH PACKAGE 

SN74ALS808. SN74AS808A ... FN PACKAGE 

(TOP VIEW) 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALSBOB, SN54ASBOBA, SN74ALSBOB, SN74ASBOBA 
HEX 2·INPUT AND DRIVERS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, VCC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS808 .............................. - 55°C to 125°C 

SN74ALS808 .................................. 0°Cto70°C 
Storage temperature range ................................................ - 65°C to 150°C 

recommended operating conditions 

SN54ALS808 SN74ALS808 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-1 
IOH High-level output current 

-2.6 
mA 

12 
IOL Low-level output current mA 

24 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS808 SN74ALS808 
PARAMETER TEST CONDITIONS 

MIN TYPi MAX MIN TYPi MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH 

Vee = 4.5 V IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V IOL = 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

leeH Vee = 5.5 V, VI = 4.5V 3.0 3.0 

leeL Vee = 5.5 V, VI = 0 V 7.8 7.8 

tAil typical values are at Vee = 5 v, T A = 25 ac. 
§The output conditions have been chosen to produce a current that closely approximates one half of the tflOe short-circuit output current, lOS. 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 500 Q, 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS808 SN74ALS808 

MIN 

tpLH 
A or B Y 

tpHL 

tAli typical values are at Vee = 5 V, T A = 25 ae. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 

ADVANCE INFORMATION 

This page contains information on a new 
product. Specifications are subject to 
change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

TYPi MAX MIN TYPi MAX 

4 4 

4.5 4.5 

UNIT 

V 

V 

V 

mA 

IlA 

mA 

mA 

mA 

mA 

UNIT 

ns 
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TYPES SN54ALS808, SN54AS808A, SN74ALS808, SN74AS808A 
HEX 2·INPUT AND DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage ............................. ~ ...................................... 7 V 
Operating free-air temperature range: SN54AS808A ............................. , - 55°C to 125°C 

SN74AS808A ................................. 0 °e to 70°C 
Storage temperature range ............................................... , - 65°C to 1 50°C 

recommended operating conditions 

SN54AS808A SN74AS808A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

-40 
10H High·level output current mA 

-48 

40 
10l low-level output current 

48 
mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS808A 

MIN TYPt MAX 

SN74AS808A 

MIN TYPt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, IOH = -40 mA 2 V 

Vee = 4.5 V IOH = -48 mA 2 

VOL 
Vee = 4.5 V, IOl = 40 mA 0.25 0.5 

Vee = 4.5 V, IOl = 48 mA 0.35 
V 

0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 iJA 

III Vee = 5.5 V, VI = 0.4 V -0.05 -0.5 -0.05 -0.5 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -135 -135 mA 

leeH Vee = 5.5 V, VI = 4.5 V 6.5 11 6.5 11 mA 

leel Vee = 5.5 V, VI = 0 V 19 32 19 32 mA 

tAli typical values are at VCC ~ 5 V, TA = 25 DC. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current. lOS' 

switching characteristics (see note 1) 

VCC = 5 V, VCC = 4.5 V to 5.5 V, 

CL= 15pF, CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, RL = 500 Q, 

UNIT 
(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AS808A SN54AS808A SN74AS808A 

TYPt MIN MAX MIN MAX 

tplH 
A or B Y 

2.5 1 6 1 5 
ns 

tpHL 2.4 1 6 1 5 

tAli typical values are at VCC = 5 V, TA ~ 25 DC. 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54ALS832, SN54AS832A, SN74ALS832, SN74AS832A 
HEX 2·INPUT OR DRIVERS 

o High Capacitive Drive Capability 

• 'ALS832 Has Typical Delay Time of 4 ns 
(CL = 50 pF) and Typical Power Dissipation of 
5.3 mW per Gate 

o 'AS832A Has Typical Delay Time of 2.5 ns 
(CL = 15 pF) and Typical Power Dissipation of 
Less than 1 7 mW per Gate 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input O~ivers. They 
perform the boolean function Y = A + B or Y = A·S in positive 
logic. 

The SN54ALS832 and SN54AS832A are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS832 and SN74AS832A are characteriz­
ed for operation from ooC to 70°C. 

FUNCTION TABLE (each driver) 

logic symbol 

lB 

2A 

2B 

3A 

3B 

4A 

4B 

6B (19) 

INPUTS 

A B 

H X 

X H 

L L 

Pin numbers shown are for J and N packages. 

OUTPUT 

Y 

H 

H 

L 

02661, DECEMBER 1982 

SN54ALS832, SN54AS832A ... J PACKAGE 

SN74ALS832, SN74AS832A ... N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 6B 
1Y 6A 
2A 6Y 
2B 5B 

2Y 5A 
3A 5Y 
3B 4B 
3Y 4A 

GND 4Y 

SN54ALS832, SN54AS832A ... FH PACKAGE 

SN74ALS832, SN74AS832A ... FN PACKAGE 

2A 

2B 
2Y 
3A 
3B 

(TOP VIEW) 

U 
>-coq: Uco ... ...... ><0 

6A 
6Y 
5B 
5A 
5Y 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54AlS832, SN54AS832A, SN74AlS832, SN74AS832A 
HEX 2·INPUT OR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS832 .............................. - 55°C to 125°C 

SN74ALS832 .................................. 0 0 Cto70oC 
Storage temperature range ............ , .. , ...... , ............. : ........... - 65°C to 150°C 

recommended operating conditions 

SN54AlS832 SN74AlS832 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-1 
IOH High-level output current 

-2.6 
mA 

12 
IOL Low-level output current mA 

24 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS832 SN74ALS832 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP:j: MAX MIN TYP:j: MAX 

VIK Vee = 4.5 V, II = -18 mA -1,5 -1,5 V 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH Vee=4.5V 

V 
IOH = -2.6 mA 2.4 3,2 

Vee = 4.5 V, IOL = 12 mA 0,25 0.4 0,25 0.4 
VOL Vee = 4.5 V 

V 
IOL = 24 mA 0.35 0,5 

II Vee = 5.5 V, VI = 7 V 0.1 0,1 mA 

IIH Vee = 5.5 V, VI = 2,7 V 20 20 /-lA 

IlL Vee = 5,5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2,25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI = 4.5 V 4.2 4.2 mA 

leel Vee = 5,5 V, VI = 0 V 8.4 8.4 mA 

*AII typical values are at Vec = 5 V. T A = 25 DC, 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

FROM TO Rl = 500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlS832 SN74AlS832 

MIN TYP:j: MAX MIN TYP:j: MAX 

tplH 3 3 
A or B y ns 

tPHl 5 5 

*AII typical values are at VCC = 5 V. TA = 25 DC. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

ADVANCE INFORMATION 

2·384 This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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TYPES SN54ALS832, SN54AS832A, SN74ALS832, SN74AS832A 
HEX 2·INPUT OR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS832A .............................. - 55°C to 125°C 

SN74AS832A ................................. OOeto70oe 

Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54AS832A SN74AS832A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-40 

mA 
-48 

IOL Low-level output current 
40 

mA 
48 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS832A SN74AS832A 

UNIT 
MIN TYPi MAX MIN TYPi MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, IOH = -40 mA 2 V 
Vee = 4.5 V IOH = -48 mA 2 

VOL 
Vee = 4.5 V. IOL = 40 mA 0.25 0.5 

Vee = 4.5V IOL = 48 mA 
V 

0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 iJA 

IlL Vee = 5.5 V, VI = 0.4 V -0.05 -0.5 -0.05 -0.5 mA 

lo§ Vee = 5.5 V, Vo = 2.25V -135 -135 mA 

leeH Vee = 5.5 V, VI = 4.5 V 9 15 9 15 mA 

leeL Vee = 5.5 V, VI = 0 V 22 36 22 36 mA 

tAli typical values are at vcc = 5 V. TA = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current. lOS. 

switching characteristics (see note 1) 

Vee = 5 V, Vee = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, RL = 500 Q, 

UNIT 
(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AS832A SN54AS832A SN74AS832A 

TYPi MIN MAX MIN MAX 

tpLH 2.5 1 7 1 5.5 
A or B Y ns 

tpHL 2.4 1 6.5 1 5.5 

tAli typical values are at VCC = 5 V. T A = 25°C. 

NOTE1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS857, SN54AS857, SN74ALS857, SN74AS857 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 

Selects True or Complementary Data 

Performs AND/NAND (masking) of A or B Operand 

Cascadable to Expand Number of Operands 

Detects Zeros on A or B Operands 

3-State Outputs Interface Directly with System Bus 

Included Among the Package Options Are 24-Pin, 
300-MII-Wide DIPs and Both 28-Pin Plastic and 
Ceramic Chip Carriers 

Dependable Texas Instruments Quality and Reliability 

02661. DECEMBER 1982 

SN64ALS867, SN64AS867 ... JT PACKAGE 

S~74ALS867.SN74AS867 ... NT PACKAGE 

50 
1A 
18 
1Y 
2A 
28 
2Y 
3A 
38 
3Y 

OPER=O 
GND 

(TOP VIEWI 

1 U24 

2 23 
3 22 
4 21 

5 20 
6 19 

7 18 

8 17 

9 16 

10 15 

11 14 

12 13 

Vee 
51 
6A 
68 
6Y 
5A 
58 
5Y 
4A 
48 
4Y 
eOMP 

description 

2·386 

The 'ALS8 57 and 'AS8 5 7 are hextuple 2-line to 1 -line 
multiplexers with three-state outputs. The devices can provide 
either true (COMP low) or inverted (COMP high) data at the Y 
outputs. In addition, the 'ALS857 and 'AS857 perform the 
logical AND function (A·B) and the clear function as well. The 
four modes of operation are: 

Select A data 'Inputs,' .. 
Select B data inputs, 
AND A inputs with B inputs, 
Clear 

In either of the first two modes, OPER = 0 is high if all the 
selected A or B inputs are low. 

The six Y outputs and the OPER = 0 output are all three-state and 
rated at 12 rnA and 24 rnA IOL for the SN54ALS857 and 
SN74ALS857, respectively, and at 32 rnA and 48 rnA IOL for 
the SN54AS8 57 and SN7 4AS8 57, respectively. All outputs can 
be placed into the high-impedance state by applying a high level 
to the COMPo SO. and S1 inputs simultaneously. The complete 
function table is shown below. 

The SN54ALS85 7 and SN54AS8 57 are characterized for opera­
tion over the full military temperature range of - 55°C to 
125°C. The SN74ALS857 and SN74AS857 are characterized 
for operation from 0 °C to 70°C. 

FUNCTION TABLE 

COMP S1 SO Y OUTPUTS OPER=ZERO 

L L L A H = all A inputs L 

L L H B H = all B inputs L 

L H L A·B Z 

L H H L L 

H L L A H = all A inputs L 

H L H B H = all B inputs L 

H H L A·B Z 

H H H Z Z 

SN64ALS867. SN64AS867 ... FH PACKAGE 

SN74ALS867. SN74AS867 ... FN PACKAGE 

For chip 9arrlj!r Information 

contact factory 

logic symbol 

4.59 
(4) lY 

(3) 
18 (5) 
2A (7) 2Y 
28 (6) 

3A (8) 
(10) 3Y (9) 

:: (16) 
(14) 4Y 

48 (15) 

SA (19) (17) 
58 (18) 5Y 

6A (22) 
(20) 6Y 

68 (21) 

;;'1 C> 
3 69 (11) OPER~O 

Pin numbers shown are for JT and NT packages. 

Copyright © 1982 by Texas Instruments Incorporated. 
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TYPES SN54ALS857, SN54AS857, SN74ALS857, SN74AS857 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 

• AL5857 logic diagram (positive logic) 

so 

S1 

COMP 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

SA 

5B 

6A 

6B 

(1) 

(23) 

(13) 

(2) 

(3) 

(5) 

(6) 

(8) 

(9) 

(16) 

( 15) 

(19) 

(18) 

(22) 

(21) 

.~ 

J 1 -
~ 

4> 
-
4> 

r-I Y 

Pin numbers shown are for JT and NT packages. 

c~ r 

~=Bv kc: (4) 

-. 

-

1Y 

.... ... .10. . . ... .... 
r-EL 2Y 

, 
I , 

DETAILS OF ~ 3Y 
FOUR IDENTICAL CHANNELS 

NOT SHOWN ~ .1 
4Y 

, r---!22l- 5Y 
, 
.~ ...... "'" l,C 
~~ (201 

..., 6Y 

-

~ (111 
OPER=O 
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TYPES SN54ALSB57, SN54ASB57, SN74ALSB57, SN74ASB57 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 

'AS857 logic diagram (positive logic) 

so (1) 

Sl 

COMP 

lA 

18 

2A 

28 

3A 

38 

4A 

48 

5A 

58 

6A 

68 

(23) 

(13) 

(2) 

(3) 

~ 
(5) 

(6) 

'''~ 
(9) 

11.'~ 
(15) 

1191lt> 
(18)_ 

(221lt> 

(21) 

~ 

-
1 

~ 
Y> 
Y> 

~ 

k{> 
-
~ 

L{) 

lc(> 

I 
r 

Pin numbers shown are for JT and NT packages. 

..r-.... 
-V 

.r-.... 
"V 
J"'oo.,.. 
-V 

y 

~ 
J -

-
~ R=Jr , 1 ~ 

Lh-- " (4) -
.... 1"-~~ 

r .... '""-

I I,. ..... 
.... ::-- .. 

· · ~ · , 

J · 
~ 

~ 
DETAILS OF 

FOUR IDENTICAL CHANNELS 
1 NOT SHOWN 

I 

~ ~ 

~ 

, p!2L 
I · ~ .. ,.. '1" ' I" 

1 :Eh1u:---->- " (20) 

~Yr~ 
T =8=1 

T 

II 

~ (11) 
"":.1 
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lY 

2Y 

3Y 

4Y 

5Y 

6Y 

OPER=O 
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TYPES SN54ALS857, SN54AS857, SN74ALS857, SN74AS857 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS857 .............................. - 55 DC to 125°C 

SN74ALS857 .................................. 0 °e to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALSB57 SN74ALSB57 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage O.B 0.8 V 

-1 
IOH High-level output current mA 

-2.6 

low-level output current 
12 

IOl mA 
-24 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS857 SN74ALS857 

MIN TYP; MAX MIN TYP; MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH 

Vee = 4.5 V IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOl = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V IOl = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 

IOZl Vee = 5.5 V, Vo = 0.4 V -20 -20 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7V 20 20 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

10 § Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 

I Outputs high 11 24 11 24 

ICC 
Vee = 5.5 V, 

lOutputs low 16 33 16 33 
See Note 1 

lOutputs disabled 18 36 18 36 

~AII typical values are at Vee = 5 V, T A = 25°C. 

§The output conditions have been chosen to produce a current that Closely approximates one half of the true short-circuit output current. lOS. 

NOTE 1: ICC is measured with all possible inputs grounded while achieving the stated output conditions. 
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UNIT 

V 

V 

V 

/lA 

/lA 

mA 

/lA 

mA 

mA 

mA 
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TYPES SN54ALS857, SN54AS857, SN74ALS857, SN74AS857 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 

switching characteristics (see note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

TA = MIN to MAX 

SN54ALS857 SN74ALS857 

• tpd 

tpd 

tpd 

tpd 

tpd 

tpd 

ten 

tdis 

ten 

tdis 

ten 

tdis 

ten 

tdis 

ten 

tdis 

tpd = tpLH or tpHL 

ten = tpZH or tpZL 
tdis = tpHZ or tpLZ 

A or B 

(CaMP high) 

A or B 

(CaMP low) 

SO or S1 

CaMP 

A or B 

SO or S1 

SO or S1 

COMP 

SO 

S1 

COMP 

MIN 

Y 
(Inverting) 

4 

Y 
(Noninverting) 

4 

Y 7 
y 6 

OPER=O 5 

OPER=O 5 

Y 
7 

2 

Y 
8 

6 

OPER=O 
6 

11 

OPER=O 
6 

3 

OPER=O 
9 

6 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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MAX MIN MAX 

18 4 14 

18 4 14 

37 7 33 

22 6 18 

45 5 37 

30 5 23 

38 7 35 

29 2 23 

27 8 24 

27 6 21 

24 6 20 

34 11 27 

28 6 25 

23 3 19 

30 9 25 

24 6 20 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54ALS857, SN54AS857, SN74ALS857, SN74AS857 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54AS857 ............................. " - 55°C to 125°C 

SN74AS857 ................................... ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54AS857 SN74AS857 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

Y Outputs 
-12 -12 

10H High-level output current -15t mA 

OPER=O -2 -2 

Y Outputs 
32 32 

10l low-level output current 48t mA 

OPER=O 20 20 

TA Operating free-air temperature - 55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS857 SN74AS857 

MIN TYP; MAX MIN TYP; MAX 

VIK Vee = 4.5 V, 11= - 18 mA -1.2 -1.2 

Vee = 4.5 V, 10H = -12 mA 2.4 3.2 2.4 3.2 
Y Outputs 

Vee = 4.75 V, 10H = -15 mA 2.4 3.3 
VOH 

Vee = 4.5 V, 10H = -2 mA 2.5 3.4 2.5 3.4 
OPER=O 

Vee = 4.75. 10H = -2 mA 2.7 3.4 

Vee = 4.5 V, IOL = 32 mA 0.35 0.5 0.35 0.5 

VOL 
Y Outputs 

Vee = 4.75 V, 10l = 48 mA 0.35 0.5 

OPER=O Vee = 4.5 V. 10l = 20 mA 0.25 0.5 0.25 0.5 

10ZH Vee = 5.5 V. Vo = 2.7 V 50 50 

10Zl Vee = 5.5 V. Vo = 0.4 V -50 - 50 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 

III Vee = 5.5 V. VI = 0.4 V -2 -2 

lo§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

Vee = 5.5 V, 
L Outputs high 

lee I Outputs low 
See Note 1 I Outputs disabled 

;AII typical values are at Vee = 5 V. T A = 25 ae. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

NOTE 1: ICC is measured with all possible inputs grounded while achieving the stated output conditions. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54ALS857, SN54AS857, SN74ALS857, SN74AS857 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 

switching characteristics (see note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

Vee = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

TA = MIN to MAX 

SN54AS857 SN74AS857 

tpd 

tpd 

tpd 

tpd 

tpd 

tpd 

ten 

tdis 

ten 

tdis 

ten 

tdis 

ten 

tdis 

ten 

tdis 

tpd = tpLH or tPHL 
ten = tpZH or tpZL 

tdis = tpHZ or tPLZ 

A or B 

(COMP high) 

A or B 

(COMP low) 

SO or S1 

COMP 

A or B 

SO or S1 

SO or S1 

COMP 

SO 

S1 

COMP 

tAli typical values are at VCC = 5 V, T A = 25 DC. 

MIN TYP~ 

Y 

(Inverting) 
5.5 

y 

(Noninverting) 
4.5 

y 7 
y 7 

OPER=O 7 

OPER=O 7.5 

y 5 

4.5 

y 5 

5 

OPER=O 
9 

8 

OPER=O 
9 

7 

OPER=O 
9 

8 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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MAX MIN TYP~ MAX 

5.5 

4.5 

7 

7 

7 

7.5 

5 

4.5 

5 

5 

9 

8 

9 

7 

9 

8 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54AS866, SN74AS866 
8-BIT MAGNITUDE COMPARATORS 

02661. DECEMBER 1982 

o Included among the Package Options Are 
28-Pin DIPs and Both Plastic and Ceramic 
Chip Carriers 

o Input and Output Latches with Active-High 
Enables 

o Fast Compare to Zero 

o Arithmetic and Logical Comparison 

o Open-Collector P = Q Output 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These Advanced Schottky devices are capable of 
performing high-speed arithmetic or logical com­
parisons on two 8-bit binary or two's complement 
words. Three fully decoded decisions about words P 
and a are externally available at the outputs. These 
devices are fully expandable to any word length by 
connecting the totem pole P> Q and P < Q outputs of 
each stage to the P> Q and P < Q inputs of the next 
higher-order stage. The cascading paths are im­
plemented with only a two-gate-Ievel delay to reduce 
overall comparison times for long words. The open­
collector P = Q outputs may be wire-ANDed together. 

Q7 

06 

05 

04 

03 

02 

01 

SN54AS866 .•• JD PACKAGE 
SN74AS866 •.• N PACKAGE 

(TOP VIEW) 

OLE VCC 

L/A CLRO 

P<Oin PLE 

P>Oin P7 

07 P6 

06 P5 

05 P4 

04 P3 

03 P2 

02 P1 

01 PO 

00 P<Oout 

P=Oout P>Oout 

GND OLE 

SN54AS866 ... FH PACKAGE 
SN74AS866 ... FN PACKAGE 

(TOP VIEW) 

a a 1« UJ ulg UJ /\ V _ ..J u...J ...J 
c.. c.. ...J a > u c.. 

4 3 2 1 28 2726 

5 25 P7 

6 P6 

P5 

P4 

P3 

10 P2 

11 P1 

12 1314151617 18 

Both input words P and a plus all three outputs (P > a. P < a. and P = a) are equipped with latches to provide the 
designer with temporary data storage for avoiding race conditions. The enable circuitry is implemented with minimal 
delay times to enhance performance when the devices are cascaded for longer word lengths. Each latch is transparent 
when the appropriate latch enable. PlE. QlE. or OLE is high. 

The enable inputs PlE and alE and data inputs P and Q utilize p-n-p input transistors to reduce the low-level input 
current requirement to typically -0.25 mA. which minimizes loading effects. 

The Q register may be cleared to zero for a fast comparison of the P word to zero. 

The SN54AS866 is characterized for operation over the full military temperature range of - 55°C to 125°C. The 
SN74AS866 is characterized for operation from O°C to 70°C. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54AS866, SN74AS866 
8-BIT MAGNITUDE COMPARATORS 

logic symbol 

LlA 

PlE 

PO 

P1 

(2) __ COMP 

M [lOGIC) 
l...b M [ARITH, 25 COMP) 

(26) 
C1 ~~ (18) "1 
10 1-0 0 

(19) 

P2 
(20) 

P3 

P4 

(21) 

(22) P 

P5 
(23) 

P6 
(24) 

P7 

P>O 
P<O 

(25) 
7 

(4) ., 
P>O > (3) 

< P<O 
OLE 

ClR 0 

OLE 

(15) 
C3 P=O 

(27) ....... R 
(1) 

C2 

00 
(12) h ~ 

20 1=0 0 
(11) 

01 

02 

03 

04 

(10) 

(9) 

(8) 0 

05 

06 

(7) 

(6) 

07 
(5) 

7 

Pin numbers shown are for JD and N packages. 

3D 

3D 

3D Q 
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(16) 

(17) 

(13) 

P>O 

P<O 

P=O 
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logic diagram (positive logic) 

E 

E 1261 r--
_Cl 

?---t 
P7~1D 

P7 

P7 

I--
(24 1 P6 

6-
P6 

r--
(23) P5 

5_ 
P5 

r-
(22) 

~ .-
-

(21) P~ 3_ 

P3 

- ,-------

(20) P2 
2-

P2 

I--
(19) 

1_ 
P1 

P1 

I--
(18) PO 

0-
PO 

'---

J III 
-'-'---ICI 

] l...-..J 

I" ~ -10 >m 
-

~ 06 

06 

~ 
17) 05 -

05 

~ 

181 a. -
a. 

~ 

~ 03 

(jJ -~ 02 

Q2 

-
(11) 01 -

(jj 

~ 

(12) ~ -
Qjj 

~ 

GIN (4) 

OlN (3) 

L/A 121 -" AAITH 

[-V LOGIC 

12 

--

I 

,-

- P7=Q7 

.......... 

~P6006 

~P5005 

...... 
- P3=Q3 

-
.......... 
........., P2=Q2 

.......... 

........., Pl=Ql 

.......... 

...... 
PO=QO 

...... 

........., II 

~II 
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TYPES SN54AS866. SN74AS866 
8-BIT MAGNITUDE COMPARATORS 

l 
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~ 
~==I 
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TYPES SN54AS866, SN74AS866 
8-BIT MAGNITUDE COMPARATORS 

FUNCTION TABLE 

COMPARISON L/A 
DATA INPUTS 

PO-P7, 00-07 

Logical H P> 0 

Logical H P< 0 

Logical !-I P=O 

logical H P=O 

logical H P=O 

Logical H P=O 

Arithmetic l PAG 0 

Arithmetic l OAG P 

Arithmetic l P=O 

Arithmetic l P=O 

Arithmetic L P=O 

Arithmetic L P=O 

AG ~ arithmetically greater than 

INPUTS OUTPUTS 

P> a P< a P> a P< a 
X X H L 

X X l H 

l L l l 

l H l H 

H L H l 

H H H H 

X X H L 

X X l H 

L L L l 

l H l H 

H L H l 

H H H H 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

P=O 

l 

l 

H 

L 

l 

l 

l 

l 

H 

l 

l 

L 

Supply voltage, Vee _ ............................................................. 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage, P = Q output ................................................... 7 V 
Operating free-air temperature range: SN54AS866 ................................ - 55°C to 125°C 

SN74AS866 ................................... 0 °e to 70°C 
Storage temperature range .. -.............................................. - 65°C to 150°C 

recommended operating conditions 

PARAMETER 
SN54ASB66 

MIN NOM MAX 

SN74AS866 

MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level outpu~ current, all outputs except P = 0 -2 -2 mA 

VOH High-level output voltage, P = 0 output 5.5 5.5 V 

IOl low-level output current 20 20 mA 

tsu Setup timo to PlE, OLE, OLEI 2 2 

Hold time after PlE, OLE, OlEI 4 4 
ns 

th 

TA Operating free-air temperature -55 125 0 70 °e 
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TYPES SN54AS866, SN74AS866 
8-BIT MAGNITUDE COMPARATORS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS866 SN74AS866 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.2 -1.2 

VOH P>O. P<O 
Vee= 4.5 V. IOH = -2 rnA 2.5 3.4 2.5 3.4 

Vee= 4.75 V. IOH = -2 rnA 2.7 3.4 

IOH P = 0 only Vee = 4.5 V. VOH=5.5V 250 250 

VOL Vee= 4.5 V. IOL = 20 rnA 0.35 0.5 0.35 0.5 

II Vee= 5.5 V. VI = 7 V 0.1 0.1 

IIH 
UA. OLE 

Vee = 5.5 V. VI=2.7V 
40 40 

Others 20 20 

UA. OLE. 

P>Oin. -4 -4 

IlL P<Oin Vee= 5.5 V. VI = 0.4 V 

eLRO -2 -2 

p. O. PLE. OLE -0.25 -1 -0.25 -1 

lOt Vee= 5.5 V Vo = 2.25 V -20 -115 -20 -115 

lee Vee = 5.5 V. See Note 1 160 240 160 240 

tAli typical values are at Vee = 5 V. TA = 25°e. 
hhe output,conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit. lOS' 
NOTE 1: lee is measured with all inputs high except U A. which is low. 

switching characteristics (see Note 2) 

VCC=5V. VCC =4.5 V to 5.5 V. 

CL = 15 pF. CL=50pF. 

PARAMETER 
FROM TO RL=500n. RL = 500 n. 

(INPUT) (OUTPUT) TA = 25°C T A = MIN to MAX 

'AS866 SN54AS886 SN74AS866 

MIN TYpt MAX MIN TYpt MAX MIN TYpt MAX 

tpLH UA 6.5 8.5 14 8.5 13 

tpHL 7.5 7.5 14 7.5 13 

tpLH P<O. 4.5 5 10 5 8 

tpLH P>O P<O. 4.5 5.5 10 5.5 8 

tPHL Any P or 0 P>O 11.5 13.5 21 13.5 17.5 

tpHL Data Input 9.5 10 17 10 15 

tpLH 
eLRO 

6.5 16 21 16 20 

12 tpHL 5.5 12 17 16 

VCC=5V. VCC =4.5 V to 5.5 V. 

CL=15pF. CL=50pF. 

PARAMETER 
FROM TO RL=280n. RL = 280 n. 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AS866 SN54AS886 SN74AS866 

MIN TYpt MAX MIN TYpt MAX MIN TYpt MAX 

tPLH P<O. 6.5 6.5 12 6.5 11 
P=O 

tPHL P>O 5.5 8 14 8 13 

tPLH Any P or 0 
P=O 

10 10 15 10 14 

Data Input tPHL 9 9 14 9 13 

tPLH 
eLRO P=O 

10 12 17 12 16 

tpHL 11 13 18 13 17 

tAli typical values are at Vee = 5 V. TA = 25°e. 
NOTE 2: For load circuit and voltage waveforms. see page 1-12. 
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UNIT 

V 

V 

JiA 
V 

rnA 

JiA 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 
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TYPES SN54AS866, SN74AS866 
8-BIT MAGNITUDE COMPARATORS 

TYPICAL APPLICATION DATA 

This sequence of comparisons illustrates how the CLRQ function can be used to perform dual comparisons of the varying P 
terms (PO, Pl, etc). When CLRQ is high, the P term is compared to the Q term. When CLRQ is taken low, the P term is com­
pared to zero. This or similar sequences can enhance performance and reduce package count to perform value range checks. 

2·398 

l/A 

PlE=H 

p>o 
p<o 
alE 

alE 

'AS866 

COMP 

olE~~ __________________________ _ 

--p>o 
r-----I p<o 

p=o 

PO:oO !PO:ZEROI Pl:00 !Pl:ZERO\ P2:00 

a 

FIGURE 1-MAGNITUDE COMPARISONS COMBINED WITH QUICK COMPARISONS TO ZERO (RANGE VERIFICATIONS) 
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TYPES SN54AS867, SN54AS869, SN74AS867, SN74AS869 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 

02661. DECEMBER 1982 

• Included among the Package Options Are Com­
pact, 24-Pin, 300-mil-Wide Dips and Both 28-
Pin Plastic and Ceramic Chip Carriers 

• Fully Programmable with Synchronous 
Counting and Loading 

• I AS867 Has Asynchronous Clear, I AS869 
Has Synchronous Clear 

• Fully Independent Clock Circuit Simplifies 
Use - Hold Times Not Required 

• Ripple Carry Output for n-Bit Cascading 

• Improved Performance Compared to 
Schottky TTL: 
- Typical Power Reduced by 38% 
- Maximum Count Frequency Is 25% Higher 

• Dependable Texas Instruments Quality and 
Reliability 

description 

SN54AS867. SN54AS869 •••. JT PACKAGE 
SN74AS867. SN74AS869 .... NT PACKAGE 

(TOP VIEW) 

so VCC 
Sl ENP 

A QA 

B QB 

C Qc 

D QD 

E QE 

F QF 

G QG 

H QH 

ENT ClK 
GND RCO 

SN54AS867. SN54AS869 •..• FH PACKAGE 
SN74AS867. SN74AS869 .••• FN PACKAGE 

(TOP VIEW) 

B 

C 
D 

NC 

E 
F 
G 

..- 0 u ~I~ < 
<CJ)CJ)z>wd 

12 131415161718 

I II- Cl U 10 ~ I 
mr§Z~dd 

NC - No internal connection 

These synchronous presettable counters feature an internal carry look-ahead for cascading in high-speed counting appli­

cations. Synchronous operation is provided by having all fl ip-flops clocked simultaneously so that the outputs change 

coincident with each other when so instructed by the count-enable inputs and internal gating. This mode of operation 
helps eliminate the output counting spikes that are normally associated with asynchronous (ripple-ciock) counters. A 

buffered clock input triggers the eight flip-flops on the rising (positive-going) edge of the clock waveform. 

These counters are fully programmable; that is. the outputs may each be preset to either level. The load mode circuitry 

allows parallel loading of the cascaded counters. As loading is synchronous. selecting the load mode disables the counter 

and causes the outputs to agree with the data inputs after the next clock pulse. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. Both count enable 

inputs (ENP and ENT) must be low to count. The direction of the count is determined by the levels of the select inputs 
(see Function Table). Input ENT is fed forward to enable the carry output. The ripple carry output thus enabled will pro­

duce a low-level pulse while the count is zero (all inputs low) counting down or 255 counting up. This low-level 
overflow carry pulse can be used to enable successive cascaded stages. Transitions at the enable ENP and ENT inputs 
are allowed regardless of the level of the clock input. All inputs are diode-clamped to minimize transmission-line ef­

fects. thereby simplifying system design. 

PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated 

This document contains information on 
a product under development. Texas 
I nstruments reserves the right to change 
or discontinue this product without 
notice. 
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TYPES SN54AS867, SN54AS869, SN74AS867, SN74AS869 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 

These counters feature a fully independent clock circuit. With the exception of the asynchronous clear on the' AS867, 
changes at control inputs (SO. S, ) that will modify the operating mode have no effect on the outputs until clocking oc­
curs. Anytime the ENP and/or ENT is taken high, ReO will either go or remain high. The function of the counter 
(whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable setup and 
hold times. 

The SN54AS867 and SN54AS869 are characterized for operation over the full military temperature range of -S5°e to 
12Soe. The SN74AS867 and SN74AS869 are characterized for operation from oOe to 70o e. 

logic symbols 

A 

B 

C 

D 

G 

'AS867 

":"';'~~>C6/1.4.5-/3.4.5+ 

H (10) 

Pin numbers shown are for JT and NT packages. 
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so (1) 

S1 (2) 

'AS869 

.....;..;.~-t:>C6/1.4.5-/3.4.5+ 

0.6R 

S1 

L 

L 

H 

H 

A 

B 

D (6) 

E (7) 
F (8) 

G (9) 

H (10) 

FUNCTION TABLE 

SO FUNCTION 

L Clear 

H Count down 

L Load 

H Count up 

TEXAS INSTRUMENTS 
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(13) RCO 

(22) OA 

(21) OB 

(201 Oc 

(19) OD 

(18) OE 

(17) OF 

(16) OG 

(15) OH 
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TYPES SN54AS867, SN54AS869, SN74AS867, SN74AS869 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 

logic diagram (positive logic) 
• AS867 • • AS869 

__ I 

[C 
I 

A 131 

D 141 

c 151 

o 161 

E 171 

F 181 

G 191 

H 1101 
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TYPES SN54AS867, SN54AS869, SN74AS867, SN74AS869 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................ 7 V 
Input voltage ................................................................. 7 V 
Operating free·air temperature range: SN54AS867, SN54AS869 ....................... -55°C to 125°C 

SN74AS867, SN74AS869 .......................... aOe to 7aoe 
Storage temperature range ................................................ -65°C to 15aoe 

recommended operating conditions. 

SN54AS867 SN74AS867 

SN54AS869 SN74AS869 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOL Low-level output current 20 20 mA 

fclock Clock frequency 0 50 0 50 MHz 

tw(clock) Duration of clock pulse 10 10 ns 

tw(clear! Duration of clear pulse (SO and Sl low) ns 

Data inputs A-H ns 

Enable P (ENP) or 
ns 

Enable T (ENT) 

tsu Setup timet SO or Sl (load) ns 

SO or Sl (clear) ('AS869) ns 

SO or Sl (count down) ns 

SO or Sl (count up) ns 

th Hold time at any input with respect to clockt 0 0 ns 

Skew time between SO and Sl (maximum to avoid 
tskew 

inadvertent clear! 
ns 

TA Operating free-air temperature -55 -125 0 70 °c 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS867, SN54AS869, SN74AS867, SN74AS869 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS867 SN74AS867 

SN54AS869 SN74AS869 
PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V, IOH=-2mA 2.5 3.4 2.5 3.4 
. VOH 

Vee = 4.75 V, 10H = -2 mA 2.7 3.4 

VOL Vee = 4.5 V, 10L = 20 mA 0.34 0.5 0.34 0.5 

II Vee = 5.5 V, VI = 7 V lOa lOa 

ENT 40 40 

IHi ~ Vee = 5.5 V, VI ~ 2.7 V 
20 20 

inputs 

ENT -4 -4 

IlL ~ Vee = 5.5 V, VI = 0.4 V 
-2 -2 

inputs 

lo§ Vee = 5.5 V, VO=2.25V -30 -112 -30 -'12 

~ 
134 134 

lee 'AS869 
Vee = 5 V 

125 125 

t All typical values are at Vee" 5 V, TA" 25°e. 

§The output conditions hava bean chosen to produce a current that closely approximates one-half of the true short-circuit current, lOS. 

switching characteristics (see note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

fmax 

tpLH 
eLK 

tpHL 

tPLH 
eLK 

tpHL 

tPLH 
ENT 

tpHL 

tPHL* 
elear 

(SO, S1 lowl 

t All typical values are at Vee = 5 V, T A = 25°e. 
* Applicable to 'AS867 only. 

RCa 

Any Q 

ReO 

Any Q 

NOTE1: For load circuit and voltage waveforms, see page 1 -12. 

Vcc" 5 V, 

eL· 15 pF. 

RL'"500n, 

TA = 2SoC 

'AS867, 'AS869 

MIN Typt MAX MIN 

50 

TEXAS INSTRUMENTS 
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VCC" 4.5 V to 5.5 V, 

CL a 50 pF, 

RL a 500n, 

TA" MIN to MAX 

SN54AS' SN74AS' 

Typt MAX MIN Typt MAX 

63 50 63 

11 11 

13 13 

7.5 7.5 

9.5 9.5 

7 7 

12 12 

12 12 

UNIT 

V 

V 

V 

JJ.A 

JJ.A 

JJ.A 

mA 

mA 

mA 

mA 

mA 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54AS870, SN54AS871, SN74AS870, SN74AS871 
DUAL 16-BY-4 REGISTER FILES 

• 'AS870 in Compact 24-Pin, 300-mil DIP and 
Both Plastic and Ceramic 28-Pin Chip Carriers 

• 'AS871 in 28-Pin 600-mil DIP and Both 
Plastic and Ceramic Chip Carriers 

• 3-State Buffer-Type Outputs Drive Bus 
Lines Directly 

• Typical Access Time Is 11 ns 

• Each Register File Has Individual Write 
Enable Controls and Address Lines 

• Designed Specifically for Multibus 
Architecture and Overlapping File 
Operations 

• Prioritized B I nput Port Prevents Write 
Conflicts During Dual Input Mode 

• Dependable Texas Instruments Quality 
and Reliability 

02661, DECEMBER 1982 

SN54AS870 •.•• JT PACKAGE 
SN74AS870 •.•• NT PACKAGE 

(TOP VIEW) 

50 24 Vee 
lAO 23 51 
lAl 22 2A3 
lA2 4 2' 2A2 
lA3 20 2Al 

'-W '9 2AO 
52 '8 2W 

DQAl 17 53 
DQA2 9 ,6 DQB4 
DQA3 ,0 '5 DQB3 
DQA4 " DQB2 

GND ,2 ,3 DQBl 

SN54AS870 .••. FH PACKAGE 
SN74AS870 .•.• FN PACKAGE 

,0 

(TOP VIEW) 
~ 0 U '" 
<{ <{ 0 U u~ <{ __ UlZ>U)N 

4 3 2 , ?8 2726 

25 

24 

2j 

22 
2, 

20 

2A2 
2Al 
2AO 
Ne 
2W 
53 

description 
DQAl 

'9 DQB4 
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These devices feature two 16-word by 4-bit register files. Each 
register file has individual write-enable controls and address lines. 
The 'AS870 has two 4·bit data I/O ports (DOA 1-DOA4 and 
DOB1-DOB4). The 'ASS71 has one 4-bit data I/O port (DOB1-
DOB4) with the other data port having individual data inputs 
(DA1-DA4) and data outputs (OA1-0A4). The data I/O ports can 
output to Bus A and Bus B, receive input from Bus A and Bus B, 
receive input from Bus A and output to Bus B, or output to Bus 
A and receive input from Bus B. To prevent writing conflicts in 
the dual-input mode, the B input port takes priority. Two select 
lines, SO and S1, control which port has access to which register. 
S2 determines whether the A ports are in the input or the output 
modes and S3 does likewise for the B ports. The address lines 
(IAO-IA3 or 2AO-2A3) are decoded by an internal 1-of-16 de­
coder to select which register word is to be accessed. All outputs 
are 3-state buffer-type outputs designed specifically to drive bus 
lines directly. 

The SN54AS870 and SN54AS871 are characterized for operation 
over the full military temperature range of -55°C to 125°C. The 
SN74AS870 and SN74AS871 are characterized for operation 
from oOe to 70°C. 

,2,3,4,5,6'7,8 

"'"<tOU~N'" 
<{<{zzmmm 
OOl:l 000 
00 000 

SN54AS871 •..• JD PACKAGE 
SN74AS871 •• " N PACKAGE 

(TOP VIEW) 

DAl Vec 
DA2 2 DA4 

50 3 DA3 
51 

lAl 2A3 
1A2 2A2 
lA3 2A1 
lW 2' 2AO 
52 20 2W 

QAl 10 19 53 
QA2 11 '8 DQB4 
QA3 12 17 DQB3 
QA4 13 16 DQB2 
GND 14 15 DQBl 

SN54AS871 •.•• FH PACKAGE 
SN74AS871 ••.. FN PACKAGE 

QAl 

(TOP VIEW) 
o N ~ U"<t '" 
<{ 0 <{ <{ U<{ <{ 
~(/)OO>OO 

4 3 2 , 28 2726 

,2,3,4,5,6'7,8 

M'l:tO_NM.q 
<{<{zmmmm 
OOl:lgggg 

25 51 
24 2A3 
23 2A2 
22 2A1 
2, 2AO 
20 2W 
'9 53 

NC - No internal connections 
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logic symbols 

lAO (21 

lAl (31 

lA2 (41 

lA3 (51 

2AO (191 
2Al (201 

2A2 (211 

2A3 (22) 

SO (11 
Sl (23) 

S2 (71 

9 a J lAiS 

J"~ 
CO/Gl0 
Cl/Gll 

'AS870 

(REG F)LE 16 X 41 

RAM 16 Xl 
(REG 11 

6 lA,!l',2(1/~)40 

7 lA.1,3,4D lA 

AAM18Xl 
(REG 2( 

6 '2A,O,2(I/l160 

7 2A,l,3,60 2A 

TYPES SN54AS870, SN54AS871, SN74AS870, SN74AS871 
DUAL 16-8Y-4 REGISTER FILES 

'AS871 

(REG FILE 16 X 41 

[jOSl 
(151 

RAM 16X 1 Z7 OOSl 

MUX MUX 
(REGll MUX 

Z8 

6 1 A,O,2!11:!140 13C>V' 
7 lA,i.~,40 lA Z8 

a ii 8 fi 
RAM 16 X 1 

9 11 
[REO 21 

9 11 

6 2A,O,2(1/31~O 
Z9 7 2A.l,3,5D 2A Z9 

(141 OOS2 OA2 
(151 00S3 OA2 
(161 OOB4 OA3 

OA3 

OA4 

OA4 

~ 
~ 

Pin numbers shown are for JD, JT, N, and NT packages. 
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TYPES SN54AS870, SN54AS871, SN74AS870, SN74AS871 
DUAL 16-8Y-4 REGISTER FILES 

FUNCTION TABLE 

FILE SELECT INPUT/OUTPUT 

SO S1 FILE SEL S2 S3 

L L 1 R TO A. 1 R TO B L L 

H L 2R TO A. 1 R TO B 

L H 1 R TO A. 2R TO B 

H H 2R TO A. 2R TO B 

L L A TO 1 R. 1 R TO B H L 

H L A TO 2R. 1 R TO B 

L H A TO 1 R. 2R TO B 

H H A TO 2R. 2R TO B 

L L 1 R TO A. B TO 1 R L H 

H L 2R TO A. B TO 1 R 

L H 1 R TO A. B TO 2R 

H H 2R TO A. B TO 2R I 

L L B TO 1R H ! H 

H L A TO 2R. B TO 1 R I L H A TO 1 R. B TO 2R 

H H B TO 2R 

I/O SEL 

A OUT. BOUT 

A IN. BOUT 

A OUT. B IN 

AIN. BIN 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee ............................................................... 7 V 
Input voltage: All inputs ........................................................... 7 V 

I/O ports ........................................................• 5.5 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54AS870. SN54AS871 .................... - 55 °e to 125 °e 

SN74AS870.SN74AS871 ....................... OOet070oe 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AS870. SN74AS870. 

SN54AS871 SN74AS871 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low·level input voltage O.S O.S V 

-12 -12 
10H High-level output current 

-15 t mA 

32 32 
10L Low-level output current 

4St 
mA 

tw Duration of write pulse ns 

Address before write I 

tsu Setup times Data before writel ns 

Select before writel 

Address after write I 

th Hold times Data after write I ns 

Select after writer 

TA Operating free-air temperature -55 125 0 70 °e 

t The extended limits apply only if Vee is maintained between 4.75 V and 5.25 v. 
Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS870, SN54AS871, SN74AS870, SN74AS871 
DUAL 16-BY-4 REGISTER FILES 

, ASS70 electrical characteristics over recommended operating free-air temperature range 
(unless othorwise noted) 

SN54AS870 SN74AS870 
PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN 

VIK Vee = 4.5 V. II = -18 rnA -1.2 

Vee" 4.5 V. 10H = -12 rnA 2.4 3.2 2.4 
VOH 

Vee = 4.75 V. 10H .. -15 rnA 2.4 

VOL 
Vee" 4.5 V. 10L = 32 rnA 0.25 0.5 

Vee = 4.75 V. IOL = 48 rnA 

II 
Control Inputs Vee" 5.5 V. VI" 7 V 0.1 

DCA and DCB ports Vee" 5.5 V. VI" 5.6 V 0.2 

W1 and W2 20 

IIH Other control Inputs Vee" 6.6 V. VI" 2.7 V 40 

DCA and DCB ports" 70 

Control Inputs -0.1 -2 
IlL DCA and DCB ports" 

Vee til 6.6 V. VI • 0.4 V -2 

10 1 Vee • 6.6 V. Vo .. 2.26 V -30 -112 -30 

ICC Vee" 6.6V 126 

, ASS 71 oloctrlcal charactorlstlcs ovor rocommondod oporatlng froo-alr tomporaturo rango 
(unloss othorwlso notod) 

Typt MAX 

- 1.2 
3.2 

3.2 

0.25 0.5 

0.35 0.5 

0.1 

0.2 

20 

40 
70 

-0.1 -2 

-2 

-112 

126 

PARAMETER 
SN64AS871 SN74AS871 

TEST CONDITIONS 
MIN Typt MAX MIN Typt 

VIK Vee = 4.5 V. II = -18 rnA -1.2 

Vee = 4.5 V. IOH = -12 rnA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.75 V. IOH = -15 rnA 2.4 3.2 

Vee = 4.5 V. IOL = 32 rnA 0.25 0.5 0.25 
VOL 

Vee - 4.75 V. IOL = 48 rnA 0.35 

IOZH CA outputs Vee = 5.5 V. Vo = 2.7 V 50 

10Zl CA outputs Vee = 5.5 V. Vo = 0.4 V -50 

Control and DA inputs Vee = 5.5 V. VI = 7 V 0.1 
II 

DaB ports Vee = 5.5 V. VI = 5.5 V 0.2 
W1 and W2 20 

IIH Other control and DA inputs Vee = 5.5 V. VI = 2.7 V 40 

DCB ports 70 

Control and DA inputs -0.1 -2 -0.1 
III Vee = 5.5 V. VI = 0.4 V 

DaB ports -2 
lo§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 

ICC Vee = 5.5 V 125 125 

t All typical values are at Vee = 5 V. TA = 25°e. 

§ The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current. lOS' 

... For I/O ports. the parameters IIH and III include the output currents 10ZH and 10Zl. respectively. 
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MAX 
-1.2 

0.5 

0.5 

50 

-50 

0.1 

0.2 
20 

40 

70 
-2 

-2 

-112 

UNIT 

V 

V 

V 

rnA 

/loA 

rnA 

rnA 

rnA 

UNIT 

V 

V 

V 

/loA 

/loA 

rnA 

/loA 

rnA 

rnA 
rnA 
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TYPES SN54AS870, SN54AS871, SN74AS870, SN74AS871 
DUAL 16-BY-4 REGISTER FILES 

'AS870 switching characteristics (see note 1) 

Vcc = 5 V. Vcc = 4.5 V to 5.5 V. 

FROM TO cL = 15 pF. CL = 50 pF. 
PARAMETER 

(INPUT) (OUTPUT) RL = 500 O. RL = 500 O. 

TA = 25°C TA = MIN to MAX 

'AS870 SN54AS870 SN74AS870 

MIN Typt MAX MIN Typt MAX MIN Typt MAX 

talA) Any A Any DQ 12 12 

SO Any DQA 10 10 
ta(S) 

S1 Any DQB 10 10 

S2 Any DQA 5 5 
tdis 

S3 Any DQB 5 5 

S2 Any DQA 12 12 
ten 

S3 Any DQB 12 12 

W Any DQ 15 15 

tpd DQA DQB 15 15 

DQB DQA 15 15 

'AS871 switching characteristics (see note 1) 

Vec = 5 V. Vcc = 4.5 V to 5.5 V. 

FROM TO CL = 15 pF. CL = 50 pF. 
PARAMETER 

(INPUT) (OUTPUT) RL = 500 O. RL = 500 O. 

TA = 25°C TA = MIN to MAX 
'AS871 SN54AS871 SN74AS871 

MIN Typt MAX MIN Typt MAX MIN Typt MAX 

talA) Any A Any QA or DQB 12 12 

SO Any QA 10 10 
ta(S) 

S1 Any DQB 10 10 

S2 Any QA 5 5 
tdis 

S3 Any DQB 5 5 

S2 Any QA 12 12 
ten 

S3 Any DQB 12 12 

W Any QA or DQB 15 15 

tpd DA DQB 15 15 

DQB QA 15 15 

tAli typical values are at Vee = 5Vi TA = 25°C. 
NOTE1: For load circuit and voltage waveforms. see page 1·12. 

Additional information on these products can be obtained from the factory as it becomes available 
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TYPES SN54ALSB73, SN54ASB73, SN74ALSB73, SN74ASB73 
DUAL 4·BIT D·TYPE LATCHES WITH 3·STATE OUTPUTS 

• 3·State Buffer· Type Outputs Drive Bus·L1nes Directly 

• Bus·Structured Pinout 

o ' ALS880 and' AS880 Are Alternative Versions with 
Inverting Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers In Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments auallty and Reliability 

description 

These dual 4-bit registers feature three-stete outputs designed 
specifically for bus driving. This makes these devices particularly 
suitable for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The dual 4-bit latches are transparent Ootype. While the latch 
enable Input (1 C or 2C) Is high, the 0 outputs will follow the data 
(0) inputs in true form, according to the function table. When the 
latch enable input is taken low, the outputs will be latched. When 
CLR goes low, the 0 outputs go low independently of the clock. 
The outputs are in a high-impedance state when OC (output 
control) is at a high logic level. 

The SN54ALS873 and SN54AS873 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS873 and SN74AS873 are characterized 
for operation from ooC to 70°C. 

FUNCTION TABLE (EACH LATCH) 

INPUTS OUTPUT 

OC CLR ENABLE C D Q 

L L X X L 

L H H H H 

L H H L L 

L H L X 00 
H X X X Z 

D2661.APRIL 1982 

SN54ALSB73. SN54ASB73 •• JT PACKAGE 

SN74ALSB73. SN74AS873 ••• NT PACKAGE 

(TOP VIEW) 

1CLR VCC 
10C 1C 
101 101 
102 102 
103 103 
104 104 
201 201 
202 202 
203 203 
204 204 
20C 2C 
GNO 2CLR 

SN54ALS873, SN54AS873 .• FH PACKAGE 

SN74ALS873,SN74AS873. FN PACKAGE 

(TOP VIEW) 

'-lulS u .-couuuud 
.-t- .... z> ........ 

102 102 
103 103 
104 104 

NC NC 
201 201 
202 202 
203 203 

12 131415161718 

<:t IU 0 U 10: U <:t 
COZZd Nd 
NNe!) N N 

NC - No internal connection 

Copyright © 1982 by Texas Instruments Incorporated 

TEXAS INSTRUMENTS 2·409 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



-

TYPES SN54ALS873, SN54AS873, SN74ALS873, SN74AS873 
DUAL 4·81T O·TYPE LATCHES WITH 3·STATE OUTPUTS 

logic symbol 

102 

103 

104 

20C 

2C 

2CLR 

201 

202 

203 
(9) 

204 
(10) 

functional block diagram (each quad latch. positive logic) 

~-----------(::lII 

C----f 

01 -----+--+--1 

02 -----+--+--t 

03 -----+--+--t 

04 --------t 
Pin numbers shown are for JT and NT packages. 

(18) 201 

(17) 202 

(16) 203 

(15) 204 

01 

02 

03 

04 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. VCC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS873. SN54AS873 ................... - 55°C to 125°C 

SN74ALS873.SN74AS873 ....................... OOCt070°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 
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TYPES SN54ALSB73. SN54AS873. SN74ALS873. SN74AS873 
DUAL 4·81T D·TYPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN64ALS873 SN74ALS873 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level Input voltaga 2 2 V 

VIL Low-level Input voltage 0.8 0.8 V 

IOH High-level output current 
-1 

mA 
-2.6 

IOL Low-level output current 
12 

mA 
24 

Pulse duration 
I eLR low 15 15 

tw I Enable e high 10 10 
ns 

tsu Sotup time, data before enable e~ 10 10 ns 

th Hold time, data after enabla e~ 7 7 ns 

TA Operating free-air temporature - 66 125 0 70 °e 

olectrlcal characteristics over recommondod operating free·alr temperature range (unless otherwIse noted) 

PARAMETER TEST CONDITIONS 
SN54ALSB73 SN74ALSB73 

UNIT 
MIN TYP; MAX MIN TYP; MAX 

VIK Vee = 4.6 V, II = -18 mA -1.6 -1.5 V 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
V VOH 

Vee = 4. IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V. IOL = 12 mA 0.25 0.4 0.25 0.4 
V VOL 

Vee = 4. IOL = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V. Vo = 2.7 V 20 20 IJA 

IOZL Vee = 5.5 V. Vo = 0.4 V -20 -20 IJA 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 IJA 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V. Vo = 2.25 V -15 -70 -15 -70 mA 

I Outputs high 10 21 10 21 

lee Vee = 5.5 V I Outputs low 15 29 15 29 mA 

I Outputs disabled 16 31 16 31 

tAli typical values are at Vee = 5 V, T A = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

TEXAS INSTRUMENTS 2-411 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

• I 



• 

TYPES SN54ALS873, SN54AS873, SN74ALS873, SN74AS873 
DUAL 4·81T D·TYPE LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 
R1 = 500 Q, 

R2 = 500 Q, 

TA = MIN to MAX 

SN54ALS873 SN74ALS873 

MIN TYPt MAX MIN TYPt MAX 

tpLH 2 15 2 14 
0 Q 

tpHL 2 15 2 14 

tpLH 8 29 8 22 
C Q 

tPHL 8 22 8 21 

tpHL CLR Q 6 24 6 24 

tpZH - 4 21 4 18 
DC Q 

tpZL 4 21 4 18 

tPHZ 5C 
2 10 2 8 

Q 
tpLZ 2 15 2 13 

tAli typical values are at VCC = 5 V, TA = 25 DC. 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 

o latch signal conventions 

UNIT 

ns 

ns 

ns 

ns 

ns 

It is TI practice to name the outputs and other inputs of a Ootype latch and to draw its logic symbol based on the 

assumption of true data (0) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 

producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low is called 

Preset; a~put t~ causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 

names (PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 

outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 

pin numbers are shown in parentheses. 

PRE 

C 

o 
CLR 

S 

C1 

10 

R 

(5) Q 

(6) Q 

CLR 

C 

i5 

PRE 

R (5) 
Q 

C1 

10 (6) 
Q 

S 

Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 

indicators (t::..) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 

polarity indicator changes at 0, Q, and Q. Of course pin 5 (0) is still in phase with the data input 0, but now both are 

considered active-low. 
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TYPES SN54ALS873, SN54AS873, SN74ALS873, SN74AS873 
DUAL 4·81T D·TYPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS873 SN74AS873 

MIN NOM 
UNIT 

MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

-12 -12 
IOH High-level output current 

-15t 
mA 

32 32 
IOl low-level output current 

4Bt 
mA 

tw Pulse duration 
I elR low 

ns I Enable e high 

tsu Setup time, data before enable 0 ns 

th Hold time, data after enable e+ ns 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS873 SN74AS873 
PARAMETER TEST CONDITIONS 

TYP; MIN MAX MIN MAX TYP; 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V, IOH = -12 mA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.75 V, IOH = -15 mA 2.4 3.3 

Vee = 4.5 V, IOl = 32 mA 0.25 0.5 0.25 0.5 
VOL 

Vee = 4.75 V, IOl = 48 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 50 50 

IOZl Vee = 5.5 V, Vo = 0.4 V -50 -50 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

III Vee = 5.5 V, VI = 0.4 V -0.2 -0.2 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 

lee Vee = 5.5 V I Outputs low 

I Outputs disabled 80 80 

tAli typical values are at Vee = 5 V, T A = 25 De. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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V 

V 

V 

J.lA 

J.lA 

mA 

J.lA 

mA 

mA 

mA 
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TYPES SN54ALS873, SN54AS873, SN74ALS873, SN74AS873 
DUAL 4·81T O·TYPE LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 5 V, 
CL = 15 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = 25°C 

vcc = 4.5 V to 5.5 V, 
CL = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

TA = MIN to MAX 

'AS873 SN54AS873 SN74AS873 

TYPt MIN TYPt MAX 

tPLH 
0 Q 

4.5 

tpHL 4 

tPLH 
C Q 

7 

tpHL 5 

tpHL CLR Q 6 

tpZH 
OC Q 

3.5 

tpZL 5 

tPHZ 
OC Q 

3.5 

tpLZ 5.5 

tAli typical values are at Vee = 5 V, T A = 25°C. 
NOTE1: For load circuit and voltage waveforms, see page 1·12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54ALS874, SN54ALS876, SN54AS874, SN54AS876 
SN74ALS874, SN74ALS876, SN74AS874, SN74AS876 

DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
02661, APRIL 1982 

o 3-State Buffer-Type Outputs Drive Bus-Lines Directly 

o Bus-Structured Pinout 

o Choice of True or Inverting Logic 

'ALS874, 'AS874 
'ALS876, 'AS876 

o Asynchronous Clear 

True Outputs 
Inverting Outputs 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

These dual four-bit registers feature three-state outputs designed 

specifically for bus driving. This makes these devices particularly 

suitable for implementing buffer registers. I/O ports, bidirectional 

bus drivers, and working registers. 

The edge-triggered flip-flops enter data on the low-to-high transi­

tion of the clock. The' ALS8 7 4 and' AS8 7 4 have CLR inputs and 

noninverting Q outputs; the 'ALS876 and 'AS876 have PRE 
inputs and inverting IT outputs. In each case. taking this input 

low causes the four Q or B outputs to go low independently of 

the clock. 

The SN54ALS874, SN54AS874, SN54ALS876 and 

SN54AS876 are characterized for operation over the full military 

temperature range of -55°C to 125°C. The SN74ALS874, 
SN74AS874, SN74ALS876, and SN74AS876 are character­

ized for operation from a °C to 70°C. 

SN54ALS874, SN54AS874 ... JT PACKAGE 

SN74ALS874. SN74AS874 ... NT PACKAGE 

(TOP VIEWI 

lcr1'i 24 VCC 
lOC 23 lCLK 
101 22 lQl 

102 21 lQ2 

103 20 lQ3 

104 6 19 lQ4 

2Dl 18 2Ql 

202 17 2Q2 

203 9 16 2Q3 

204 10 15 2Q4 

20C 11 14 2CLK 

GND 12 13 2CLR 

SN54ALS874, SN54AS874 ... FH PACKAGE 

SN74ALS874, SN74AS874 ... FN PACKAGE 

NC 
201 
202 

(TOP VIEWI 

~lulS u~ ~ couu uua 
~~~Z>~~ 

4 3 2 1 28 2726 

12131415161718 

~Ig ~ ~IS ~ ~ 
NN(!l ~~N 

lQ2 
lQ3 
lQ4 

NC 
2Ql 
2Q2 
2Q3 

SN54ALS876. SN54AS876 ... JT PACKAGE 

SN74ALS876. SN74AS876 ... NT PACKAGE 

(TOP VIEWI 

1 PRE 24 vCC 
lOC 23 lCLK 
lDl 3 22 101 
1 D2 21 102 
lD3 20 103 
1D4 6 19 104 
2D1 7 18 201 
2D2 8 17 202 
2D3 9 16 203 
2D4 10 15 204 
20C 11 14 2CLK 
GND 12 13 2PRE 

SN54ALS876. SN54AS876 ... FH PACKAGE 

SN74ALS876, SN74AS876 ... FN PACKAGE 

(TOP VIEWI 

~Iul~ u ~ ~ 
~ ~ e: ~ !j ~I~ 
4 3 2 1 28 2726 

121314151617 18 

NC - No internal connection 

Copyright © 1982 by Texas Instruments Incorporated 

TEXAS INSTRUMENTS 2·415 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



-

TYPES SN54ALS874, SN54ALS876, SN54AS874, SN54AS876 
SN74ALS874, SN74ALS876, SN74AS874, SN74AS876 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

FUNCTION TABLES 

'ALS874, 'AS874 (EACH FLIP-FLOP) 'ALS876, 'AS876 (EACH FLIP-FLOP) 

INPUTS OUTPUT INPUTS OUTPUT 

OC CLR CLK D Q OC PRE CLK D Q 

L L X X L L L X X L 

L H t H H L H t H L 

L H t L L L H t L H 

L H L X 00 L H L X 00 
H X X X Z H X X X Z 

logic symbols 
'ALS874, 'AS874 'ALS876, 'AS876 

2CLK 

2m 

201 (18) 201 

202 
(8) (17) 202 

203 
'(9) (16) 203 

204 
(10) (15) 204 

logic diagrams (positive logic) 

'ALS874, 'AS874 (EACH QUAD FLIP-FLOP) 'ALS876, 'AS876 (EACH QUAD FLIP-FLOP) 

o-c-------a o-c -------<1 

CLK-----t CLK ----f 

Q1 

01 ----+-+--1 01 ----+-+--1 

02 

02 ----+--+---1 02 ----+-+--1 

03 

03 ----+-+--1 03 ----+-+--1 

04 

04 --------1 04-------1 

Pin numbers shown are for JT and NT packages. 
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TYPES SN54ALS874, SN54ALS876, SN54AS874, SN54AS876 
SN74ALS874, SN74ALS876, SN74AS874, SN74AS876 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee 

Input voltage 

Voltage applied to a disabled 3-state output .. 

Operating free-air temperature mnge: SN54ALS874, SN54ALS876 

SN74ALS874,SN74ALS876 

Storage temperature range 

recommended operating conditions 

SN54AlS874 

SN54AlS876 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

Vil low-level input voltage 0.8 

-1 
IOH High-level output current 

12 
10l low-level output current 

fclock elock frequency 0 30 

PRE or elR low 10 

tw Pulse duration elK high 16.5 

elK low 16.5 

Setup time Data 10 
tsu 

before elKt PRE or elR inactive 10 

th Hold time, data after elKt 0 

TA Operating free-air temperature - 55 125 

7V 

7V 

5.5 V 

- 55°C to 1 25 °e 
...... oDe to 70 De 

... -65°Cto150 De 

SN74AlS874 

SN74ALS876 UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

mA 
-2.6 

mA 
24 

0 35 MHz 

10 

14 ns 

14 

10 
ns 

10 

0 ns 

0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS874 SN74ALS874 

PARAMETER TEST CONDITIONS SN54AlS876 SN74AlS876 UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH V 

Vee = 4.5 V IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOl = 12 mA 0.25 0.4 0.25 0.4 
Val V 

Vee = 4.5 V IOl = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V, Va = 2.7 V 20 20 fAA 

IOZl Vee = 5.5 V, Va = 0.4 V -20 -20 fAA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 fAA 

III Vee = 5.5 V, VI = 0.4 V -0.2 -0.2 mA 

lo§ Vee = 5.5 V, Va = 2.25 V -15 -70 -15 -70 mA 

I Outputs high 14 21 14 21 

lee Vee = 5.5 V I Outputs low 18 29 18 29 mA 

I Outputs disabled 20 31 20 31 

tAil typical values are at VCC = 5 V, TA = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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TYPES SN54ALS874, SN54ALS876, SN54AS874, SN54AS876 
SN74ALS874, SN74ALS876, SN74AS874, SN74AS876 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

'ALS8 74 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF. 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS874 SN74ALS874 

MIN MAX MIN MAX 

f max 30 35 

tpLH 
CLK 

4 15 4 14 

tpHL 
Any Q 

4 15 4 14 

tpHL CLR Any Q 6 22 6 19 

tpZH 6C 
4 21 4 18 

tpZL 
Any Q 

4 21 4 18 

tpHZ 5C 
2 10 2 8 

tpLZ 
Any Q 

3 15 3 13 

'ALS876 switching characteristics (see note 11 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS876 SN74ALS876 

MIN MAX MIN MAX 

fmax 30 35 

tpLH 
CLK Any 6 4 15 4 14 

tpHL 4 15 4 14 

tpHL PRE Any Q 6 22 6 19 

tpZH 
OC Any 5 4 21 4 18 

tpZL 4 21 4 18 

tpHZ 
OC Any 5 2 10 2 8 

tpLZ 3 15 3 13 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54ALS874, SN54ALS876, SN54AS874, SN54AS876 
SN74ALS874, SN74ALS876, SN74AS874, SN74AS876 

DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .... 7V 
Input voltage. . . . . . . . .. . ....................................................... 7 V 

Operating free-air temperature range: SN54AS874, SN54AS876 ..................... - 55 °C to 125 DC 
SN74AS874,SN74AS876 ......................... ODCt070 0 e 

Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °C to 1 50 °C 

recommended operating conditions 

SNS4AS874 SN74AS874 

SNS4AS876 SN74AS876 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.S 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

-12 -12 
IOH High-level output current 

-15t 
rnA 

32 32 
10l low-level output current rnA 

48t 

fclock Clock frequency MHz 

PRE or ClR low 

tw Pulse duration ClK high ns 

elK low 

Setup time Data 
tsu 

before elKt PRE or elR inactive 
ns 

th Hold time, data after ClKt ns 

TA Operating free-air temperature - 55 125 a 70 °e 

tThe extended limit applies only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SNS4AS874 SN74AS874 

PARAMETER TEST CONDITIONS SNS4AS876 SN74AS876 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V, IOH = -12 mA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.75 V, IOH = -15 mA 2.4 3.3 

Vee = 4.5 V, 10l = 32 mA 0.25 0.5 0.25 0.5 
VOL 

Vee = 4.75 V, IOl = 48 mA 0.35 O.S 

IOZH Vee = 5.5 V, Vo = 2.7 V SO 50 

IOZl Vee = 5.5 V, Vo = 0.4 V -50 -50 

II Vee = 5.5 V, VI = 7 V 

IIH Vee = 5.5 V, VI = 2.7 V 

III Vee = 5.5 V, VI = 0.4 V 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 

lee Vee = 5.5 V I Outputs low 

I Outputs disabled 100 100 

tAli typical values are at Vee; 5 V, TA ; 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS874, SN54ALS876, SN54AS874, SN54AS876 
SN74ALS874, SN74ALS876, SN74AS874, SN74AS876 
DUAL 4-81T D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

'AS874 switching characteristics (see note 1) 

Vcc = 5 V. 

CL = 15 pF. 

FROM TO R1 = 500 Q. 
PARAMETER 

(INPUT) (OUTPUT) R2 = 500 Q. 

TA = 25°C 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

'AS874 SN54AS874 SN74AS874 

MIN TYPt MAX MIN TYPt MAX MIN TYPt MAX 

fmax 160 160 

tpLH 5.5 5.5 
CLK Any Q 

tpHL 6 6 

tpHL CLR Any Q 7 7 

tpZH 
OC 

3.5 3.5 
Any Q 

tpZl 5 5 

tpHZ 
OC 

3.5 3.5 
Any Q 

tplZ 5.5 5.5 

'AS876 switching characteristics (see note 1) 

Vcc = 5 V. Vee = 4.5 V to 5.5 V. 

CL = 15 pF. eL = 50 pF. 

PARAMETER 
FROM TO R1 = 500 Q. R1 = 500 Q. 

(INPUT) (OUTPUT) R2 = 500 Q. R2 = 500 Q. 

TA = 25°e TA = MIN to MAX 

'AS876 SN54AS876 SN74AS876 

MIN TYPt MAX MIN TYPt MAX MIN TYPt MAX 

f max 160 160 

tplH 
Any Q 

5.5 5.5 
ClK 

tpHl 6 6 

tpHl PRE Any Q 7 7 

tpZH 
Any Q 

3.5 3.5 
OC 

tpZl 5 5 

tpHZ 
Any Q 

3.5 3.5 
OC 

tplZ 5.5 5.5 

tAli tyrical values are at Vee = 5 V, TA = 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS877, SN74AS877 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

• Included among the Package Options Are Com­
pact, 24-Pin, 300-mil-Wide Dips and Both 28-
Pin Plastic and Ceramic Chip Carriers 

o Buffered 3-State Outputs Drive Bus Lines 
Directly 

o Cascadable to n-Bits 

o Eight Selectable Transceiver/Port Functions: 

- A to B or B to A 
- Register to A or Register to B 
- Shifted to A or Shifted to B 
- Off-Line Shifts (A and B Ports in High-

Impedance State) 
- Register Clear 

o Particularly Suitable for Use in Signature­
Analysis Circuitry 

o Serial Register Provides: 

- Parallel Storage of Either A or B Input Data 
- Serial Transmission of Data from Either 

A or B Port 

o Dependable Texas Instruments Quality and 
Reliability . 

description 

02661, DECEMBER 1982 

SN54AS877 .... JT PACKAGE 
SN74AS877 .•.• NT PACKAGE 

(TOP VIEW) 

so VCC 
S1 ClK 

S2 SERIN 
A1 B1 
A2 B2 

A3 B3 
A4 B4 

A5 B5 
A6 B6 

A7 B7 

A8 B8 
GND 08 

SN54AS877 ...• FH PACKAGE 
SN74AS877 ...• FN PACKAGE 

(TOP VIEW) 

A1 

A2 6 

A3 7 

A5 10 

A6 11 

Z 
U ~ a: 

N~OU U...Jw 
(f)(f)(f)Z>U(f) 

4 3 2 1 2827 26 

12131415161718 

NC - No internal connection 

B1 

B2 

B3 
NC 
B4 

B5 
B6 

The' AS877 features two 8-bit I/O ports (A 1-A8 and 81-88), an 8-bit parallel-load, serial-in, parallel-out shift register, 

and control logic. With these features, this device is capable of performing eight selectable transceiver or port functions, 

depending on the state of the three select lines SO, S 1, and S2. These functions include: transferring data from port A to 

port B or vice versa (i.e., the transceiver function), transferring data from the register to either port, serial shifting data 
to either port, performing off-line shifts (with A and 8 ports in high-impedance state), and clearing the register. Syn­

chronous parallel loading of the internal register can be accomplished from either port on the positive transition of the 
clock while serially shifting data in via the SERIN input. The 'AS877 is ideally suited for applications needing signature­

analysis circuitry to enhance system verification and/or fault analysis. All serial data is shifted right. All outputs are 

buffer-type outputs designed specifically to drive bus lines directly and all are 3-state except for 08, which is a totem­

pole output. 

The SN54AS877 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74AS877 is characterized for operation from O°C to 70°C. 

PRODUCT PREVIEW 
This document contains information on 
a product under development. Texas 

Instruments reserves the right to change 
or discontinue this product without 
notice. 

Copyright <D 1982 by Texas Instruments Incorporated 
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TYPES SN54AS877, SN74AS877 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

FUNCTION TABLE 

MODE PORT 
CLOCK SERIN A1 01 B1 A2 02 B2 A3 03 B3 A4 04 B4 A5 05 B5 AS as BS A7 07 B7 AS OSBS 

S2 Sl SO FUNCTION 

L L L H or L X Zan A1 Z 0nA2 Zan A2 ZQn A4 Zan A5 Z Qn AS Z Qn A7 Z Qn A8 i 
ATO B 

L L L t X ZAl A1 ZA2A2 ZA3A3 Z A4 A4 ZA5A5 ZA6A6 Z A7 A7 ZA8A8 

L L H H or L X Bl an Z B2 Qn Z B3 Qn Z B4 Qn Z B5 Qn Z B6 an Z B7 Qn Z B8 Qn Z 
BTOA 

L L H t X Bl Bl Z B2 B2 Z B3 B3 Z B4 B4 Z B5 B5 Z B6 B6 Z B7 B7 Z B8 B8 Z 

L H L H or L X X 0n01 X 0n02 X 0n03 X 0n04 X an 05 X 0n06 X 0n07 X On 08 

L H L t X ZAl Al Z A2A2 Z A3 A3 Z A4 A4 Z A5A5 ZA6A6 Z A7 A7 ZA8A8 
QN TO BN 

L H H H or L X Ql an X Q2 an X Q3 Qn X 04 Qn X 05Qn X 06 On X 07 On X 08 On X 

L H H t X Bl Bl Z B2 B2 Z B3 B3 Z B4 B4 Z B5 B5 Z B6 B6 Z B7 B7 Z B8 B8 Z 
ON TO AN 

H L L H or L X Z On 01 Z On 02 Z On 03 Z On 04 Z On 05 ZQn 06 Z On 07 Z Qn 08 SHIFT 

H L L t H ZHH Z0101 Z Q2 02 Z 03 03 Z 04 04 Z 05 05 Z 06 06 Z0707 TO 

H L L t L ZLL Z 0101 Z 0202 Z 03 03 Z 04 04 Z 05 05 Z 06 06 Z Q7 Q7 B 

H L H H or L X 010n Z 020n Z Q3 Qn Z 04 On Z 05 On Z 06 On Z Q7 On Z 08 On Z SHIFT 

H L H t H HHZ Ql01Z 0202 Z 0303 Z 0404Z 0505 Z 0606 Z Q7 Q7 Z TO 

H L H t L LLZ 0101Z 0202Z Q3 03 Z 0404Z 0505 Z Q606 Z Q7 Q7 Z A 

H H L H or L X Z On Z Z 0nZ Z 0nZ Z On Z Z On Z Z On Z Z On Z Z On Z 

H H L t H ZHZ Z 01 Z Z 02Z ZQ3 Z Z 04 Z Z 05 Z Z06Z ZQ7Z SHIFT 

H H L t L ZLZ Z 01 Z Z 02Z ZQ3 Z ZQ4Z Z 05Z Z OSZ ZQ7Z 

H H H H or L X Z On Z Z On Z Z Qn Z Zan Z Zan Z Z On Z Z 0nZ Z On Z 
CLEAR 

H H H t X ZLZ ZLZ ZLZ ZLZ ZLZ Z LZ ZLZ ZLZ 

n = level of Qn(n = 1,2 ... 8) established on most recent t transition of ClK. Q1 thru Q8 are the shift register outputs; only Q8 is available 
externally. The double inversions that take place as data travels tram port to port are ignored in this table. 

logic symbol [PORT CONTROllER) 
so (11 

Sl SRG8 
S2 (3) 

elK (231 

1=0 
SERIN 11 (4/5/6)100 (21) 

A1 (0/2)100 61 
12 0 

13 (1/3)100 2/4 

Z14 

1=0 ~1 (20) 
A2 15 (0/2)100 62 

15 0 

16 (1/3)100 2/4 

Z17 
A3 

(19) 
63 

A4 
(18) 

AS (17) :: 
(16) 

66 
(15) 

67 
~1 1=0 ~1 

(14) 
A8 (0/2)100 (0/2/4)[>\7 68 

33 0 Z34 

34,1 34 (1/3)100 2/4 35 (13) 08 

35(3/5) Z35 
Pin numb"rs shown are for JT and NT packages. 
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logic diagram (positive logic) 

TYPES SN54ASSTI, SN74ASS77 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

)c)-t---<~(2...c.l) B 1 

FOUR IDENTICAL CHANNELS NOT SHOWN 

INPUTS/OUTPUTS NOT SHOWN: 
(6) A3 (19) B3 
(7) A4 (8) B4 
(8) A5 (17) B5 
(9) A6 (16) B6 

(13) 
L--__________ --' L---------Q8 

TEXAS INSTRUMENTS 2-423 
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TYPES SN54AS877, SN74AS877 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

absolute maximum ratings over free-air temperature range 

Supply voltage, Vee ............................................................ 7 V 
Input voltage: All inputs ......................................................... 7 V 

I/O ports ......................................................... 5.5 V 
Voltage applied to a disabled 3·state output ............................................. 5.5 V 

Operating free·air temperature range: SN54AS877 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. _55°C to 125"e 
SN74AS877 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. oOe to 70°C 

Storage temperature range ................................................ _65°C to 150°C • recommended operating conditions 

SN54AS877 SN74AS877 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

Vil low·level input voltage O.S O.S V 

-12 -12 

IOH High·level output current 
Al·AS, 81·8S 

-15 t mA 

08 -2 -2 

IOl low·level output current 
Al·AS, 81·8S 32 32 

08 
mA 

20 20 

fclock Clock frequency MHz 

tw Duration of clock pulse ns 

Al·AS, 81·88, 

tsu Setup time before ClK t SERIN ns 

SO,Sl,S2 

Al·A8,81·8S, 
0 0 

th Hold time, data after ClK t SERIN ns 

SO,Sl,S2 0 0 

TA Operating free·air temperature -55 125 0 70 °c 

tThe extended limits apply only if Vee is maintained between 4.75 and 5.25 V. 

Additional information on these products can be obtained from the factory as it becomes available. 

12f 
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TYPES SN54AS877, SN74AS877 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ASB77 SN74ASB77 
PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN TypT MAX 
UNIT 

VIK Vee = 4.5 V, II = -1B rnA -1.2 -1.2 V 

A1-AB Vee = 4.5 V, IOH = -12 rnA 2.4 3.2 2.4 3.2 

81-8S Vee = 4.75 V, IOH = -15 rnA 2.4 3.3 
VOH 

Vee = 4.5 V, -2 rnA 2.5 
V 

IOH = 3.4 2.5 3.4 
OS 

Vee = 4.75 V, IOH = -2 rnA 2.7 3.4 

VOL 
All outputs except OS Vee = 4.5 V, IOl = 32 rnA 0.25 0.5 0.25 0.5 

OS 
V 

Vee = 4.5 V, IOl = 20 rnA 0.5 0.5 

50,51,53 1 0.6 

II elK and 5ERIN 
Vee = 5.5 V, VI = 7 V 

0.1 0.1 rnA 

A1-AS, 81-BS Vee = 5.5 V, VI = 5.5 V 0.2 0.2 

50,51,53 SOO 400 

IIH elK and 5ERIN Vee = 5.5 V, VI = 2.7V 20 20 jJA 

A1-AS, 81-8S'" 70 70 

50,51,52 -2 -2 

III elK and 5ERIN Vee = 5.5 V, VI = 0.4 V -0.3 -0.3 rnA 

A1-AS, B1-BS'" -0.35 -0.35 

10§ 
Except OS -30 -112 -30 -112 

OS 
Vee = 5.5 V, Vo = 2.25 V 

-20 -112 -20 -112 
rnA 

ICC Vee = 5.5 V 136 136 rnA 

t All typical values are at VCC = 5 V, T A = 25°C. 

... For 1/0 ports, the parameters IIH and IlL include the output currents 10ZH and 10ZL, respectively. 

The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, lOS. 

switching characteristics (see note 1) 

Vcc = 5V, Vcc = 4.5 V to 5.5 V, 

Cl = 15 pF, Cl=50pF, 

R1 = 500 n, R1 = 500 n, 
FROM TO R2 = 500 n, R2 = 500 n, 

PARAMETER UNIT 
(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AS877 SN54AS877 SN74AS877 

MIN Typt MAX MIN TYP~ MAX MIN Typt MAX 
fmax 75 75 MHz 

tplH 9.5 9.5 
Any A port Any B port 

8 8 
ns 

tPHl 

tplH 9.5 9.5 
Any B port Any A port 

8 8 
ns 

tPHl 

tPlH Any A or B 12 12 
SO,51,52 

12 12 
ns 

tpHl port 

tplH Any A or B 6.5 6.5 
ClK ns 

tpHl port 12.5 12.5 

tPlH 9 9 
ClK 08 ns 

tpHl 9 9 

tpHZ 6 6 

Any A or B 6 6 
ns 

tPlZ 
50,51,52 

tpZH port 10 10 

tpZl 10 
ns 

10 

-fAil typical values are at VCC = 5 V. TA = 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS877, SN74AS877 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

TYPICAL APPLICATION DATA 

BUS A TO BUS B OR 
SERIAL TRANSMISSION 

SERIAL IN --------, 
CLK ---41.....-----, 

I REG 

I 
AI 

I 
I 

I 
I 
IB 
I 
I 

SERIAL 
OUT 

SERIAL IN TO A PORT 

SERIAL IN _____ --, 

CLK------, 

I 
I 
I B Hi-Z 

I 
I 

SERIAL 
OUT 

BUS B TO BUS A OR 
SERIAL TRANSMISSION 

SERIAL IN --------, 

CLK --.-----. 

I 
I 
IB 
I 
I 

I 
I 
IB 
I 
I 

SERIAL 
OUT 

SERIAL IN TO B PORT 

SERIAL IN _____ ---, 

CLK-----, 

Hi-Z 

I 
I 
IB 
I 
I 

SERIAL 
OUT 

2·426 
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TYPES SN54ALS878, SN54ALS879, SN54AS878, SN54AS879 
SN74ALS878, SN74ALS879, SN74AS878, SN74AS879 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

3-State Bus-Driving Outputs 

Full Parallel-Access for Loading 

02661. APRIL 1982 

SN54ALS878. SN54AS878 ... JT PACKAGE 

SN74ALS878.SN74AS878 ... NTPACKAGE 

(TOP VIEW) 

o Buffered Control Inputs 1 CLR vCC 
IOC 

o Choice of True or Inverting Logic 

o 

o 

• ALS878 •• AS878 True Outputs 
• ALS879 •• AS879 Inverting Outputs 

Synchronous Clear 

Package Options Include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 
These dual 4-bit registers feature three-state outputs designed 

specifically for bus driving. This makes these devices particularly 

suitable for implementing buffer registers. I/O ports. bidirectional 

bus drivers. and working registers. 

The dual 4-bit edge-triggered flip-flops enter data on the low-to­

high transition of the clock (1 ClK and 2ClK). All types have 

individual synchronous clear inputs and output control pins for 

each group of 4-bit registers. 

The SN54AlS878. SN54AlS879. SN54AS878. and 

SN54AS879 are characterized for operation over the full military 

temperature range of - 55°C to 125°C. The SN74AlS878. 

SN74AlS879, SN74AS878. and SN74AS879 are characteriz­

ed for operation from 0 °C to 70°C. 

1 CLK 

101 101 

102 102 

103 103 

104 

201 

SN54ALS878.SN54AS878 

SN74ALS878.SN74AS878 
(TOP VIEW) 

102 

103 

NC 

201 
202 10 

algid u tld (; - __ z> __ 

4 3 2 1 28 2126 

1213141516111H 

~Ig ~ ~15 ~ c; 
NN<.::l ~~N 

FH PACKAGE 

FNPACKAGE 

102 

103 

104 
NC 

201 

202 

203 

SN54ALS879.SN54AS879 ... JTPACKAGE 

SN74ALS87~SN74AS879 ... NT PACKAGE 

(TOP VIEW) 

IOC 2 23 

101 12 

107 4 21 

10J " 20 

104 G Ig 

201 lH 

207 H 

703 g 1£; 

204 1" 
LOc 11 

(;ND 17 1:1 

SN54ALS879.SN54AS879 

SN74ALS879.SN74AS879 
(TOP VIEW) 

Vcc 
lCLK 

101 

102 
10] 

104 

701 

202 

203 

204 

2CLK 

2CLR 

algid u tldl(; - __ z> __ 

4 3 2 1 28 27 26 

12131415161718 

~Ig ~ ~Id dl;; 
NN(9 NNN 

NC - No internal connection 

FH PACKAGE 

FN PACKAGE 

lIT2 
153 

154 

NC 
251 

252 

203 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS878, SN54ALS879, SN54AS878, SN54AS879 
SN74ALS878, SN74ALS879, SN74AS878, SN74AS879 
DUAL 4·811 D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

'ALS878, 'AS878 

(EACH FLIP-FLOP) 

INPUTS OUTPUT 

OC CLR CLK D 

L L t X 

L H t H 

L H t L 

L H L X 

H X X X 

logic symbols 
'ALS878, 'AS878 

103 

104 

20c 

2ClK 

2ClR 

201 

202 
(8) 

203 
(9) 

204 
(10) 

logic diagrams (positive logic) 

Q 

L 

H 

L 

00 
Z 

(22) 101 

(21) 102 

(20) 103 

(19) 104 

(18) 201 

(17) 202 

(16) 203 

(15) 204 

'ALS878, 'AS878 (EACH QUAD FLIP-FLOP) 

oc-----------d >-------~ 
CLK-----i 

CLR 

01--t--L..~ 

02--t--L~ 

03--t--L..~ 

04-----1.._ 

Pin numbers shown are for JT and NT packages. 

FUNCTION TABLES 

01 

02 

03 

04 

'ALS879, 'AS879 

(EACH FliP-FLOP) 

INPUTS OUTPUT 

OC CLR CLK D Q 

L L t X H 

L H t H L 

L H t L H 

L H L X 00 
H X X X Z 

'ALS879, 'AS879 

'ALS879, 'AS879 (EACH QUAD FLIP-FLOP) 

oc--------------q >------~ 

CLK --------I 

01--f--L~ 

02--4-001 

03--+--L~ 

10 
04-----1 
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TYPES SN54ALSB7B, SN54ALSB79, SN54ASB7B, SN54ASB79 
SN74ALSB7B, SN74ALSB79, SN74ASB7B, SN74ASB79 

DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS878, SN54ALS879 .................... - 55 DC to 125 DC 

SN74ALS878, SN74ALS879 ....................... 0 DC to 70 DC 
Storage temperature range ................................................ - 65 DC to 150 DC 

recommended operating conditions 

SN54ALS878 SN74ALS878 

SN54ALS879 SN74ALS879 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH 
-1 

High-level output current mA 
-2.6 

IOL Low-level output current 
12 

mA 
24 

fclock Clock frequency 0 30 0 35 MHz 

CLK high 16.5 14 
tw Pulse duration ns 

CLK low 16.5 14 

Setup time Data 10 10 
tsu 

before CLKt CLR 20 20 
ns 

Hold time Data 4 0 
th 

after CLKt CLR 
ns 

0 0 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS878 SN74ALS878 

SN54ALS879 SN74ALS879 

PARAMETER TEST CONDITIONS MIN TYP:J: MAX MIN TYP:J: MAX UNIT 

VIK VCC = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH 
Vec = 4.5 V, IOH = -1 mA 2.4 3.3 

VCC = 4.5 V 
V 

IOH = -2.6 mA 2.4 3.2 

VOL 
VCC = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

VCC = 4.5V 
V 

IOl = 24 mA 0.35 0.5 

IOZH VCC = 5.5 V, Vo = 2.7 V 20 20 ,..A 

IOZl VCC = 5.5 V. Vo = 0.4 V -20 -20 ,..A 

II VCC = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH VCC = 5.5 V, VI = 2.7 V 20 20 ,..A 

III VCC = 5.5 V, VI = 0.4 V -0.2 -0.2 mA 

IO§ VCC = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 mA 

I Outputs high 14 21 14 21 

ICC Vec = 5.5 V, I Outputs low 18 29 18 29 mA 

I Outputs disabled 20 31 20 31 

tAli typical values are at vCC ~ 5 V, T A ~ 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

~ 
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TYPES SN54ALS878, SN54ALS879, SN54AS878, SN54AS879 
SN74ALS878, SN74ALS879, SN74AS878, SN74AS879 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see note 11 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

FROM TO R2 = 500 Q, 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS878 SN74ALS878 

SN54ALS879 SN74ALS879 

MIN MAX MIN MAX 

fmax 30 35 

tpLH Q ('ALS878) or 4 15 4 14 
CLK 

tpHL Q ('ALS879) .4 15 4 14 

tpZH 
DC 

Q (,ALS878) or 4 21 4 18 

Q ('ALS879) tpZL 4 21 4 18 

tpHZ 6C 
Q (,ALS878) or 2 10 2 8 

Q ('ALS879) tpLZ 3 15 3 13 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 

D flip-flop signal conventions 

UNIT 

MHz 

ns 

ns 

ns 

It is TI practice to name the outputs and other inputs of a Ootype flip-flop and to draw its logic symbol based on the 

assumption of true data (0) inputs. Then o~tputs that produce data in phase with the data inE.uts are called Q and those 

producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low is called 

Preset; an input that causes a IT output to go high or a Q output to go low is called Clear. Bars are used over these pin 

names (PRE and ClR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 

outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 

pin numbers are shown in parentheses. 

P1iE (5) 
Q ClR (5) 

Q 
ClK C1 ClK C1 

0 (6) i5 (6) 

ClR 
Q Q 

PRE 

Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 

indicators (~) on PRE and ClR remain since these inputs are still active-low, but that the presence or absence of the 

polarity indicator changes at D, Q, and O. Of course pin 5 (0) is still in phase with the data input 0, but now both are 
considered active-low. 
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TYPES SN54ALS878, SN54ALS879, SN54AS878, SN54AS879 
SN74ALS878, SN74ALS879, SN74AS878, SN74AS879 

DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54AS878, SN54AS879 .................... - 55 °e to 125 °e 

SN74AS878, SN74AS879 ....................... OOet070oe 

Storage temperature range ................................................ - 65 °e to 150 °e 

recommended operating conditions 

SN54AS878 SN74AS878 

SN54AS879 SN74AS879 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-12 -12 
IOH High-level output current mA 

-15t 

IOL 
32 32 

Low-level output current mA 
48t 

fclock elock frequency MHz 

eLK low 
tw Pulse duration 

eLK high 
ns 

Setup time Data 
tsu 

before eLKt eLR 
ns 

Hold time Data 
th 

after eLKt ern 
ns 

TA Operating free-air temperature - 55 125 0 70 °e 

tThe extended limits apply only if VCC is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS878 SN74AS878 

PARAMETER TEST CONDITIONS SN54AS879 SN74AS879 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V, IOH = -12 mA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.75 V, IOH = -15 mA 2.4 3.3 

VOL 
Vee = 4.5 V, IOL = 32 mA 0.25 0.5 0.25 0.5 

Vee - 4.75 V, IOL = 48 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7V 50 50 

IOZL Vee - 5.5 V, Vo - 0.4 V -50 -50 

II Vee = 5.5 V, VI = 7 V 

IIH Vee = 5.5 V, VI = 2.7V 

IlL Vee = 5.5 V, VI = 0.4 V 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Vee = 5.5 V, 1 Outputs high 

lee See note 1 I Outputs low 

I Outputs disabled 100 100 

tAli typical values are at VCC ; 5 V, TA ; 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

NOTE1: ICC is measured with ClR and all D inputs grounded, and ClK and OC at 4.5 V. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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V 

V 

V 

/lA 

/lA 

mA 

/lA 

mA 

mA 

mA 
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TYPES SN54ALS878, SN54ALS879, SN54AS878, SN54AS879 
SN74ALS878, SN74ALS879, SN74AS878, SN74AS879 
DUAL 4·BIT D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 5 V, vcc = 4.5 V to 5.5 V, 

Cl = 15 pF, Cl = 50 pF, 

FROM TO 
R1 = 500 Q, R1 = 500 Q, 

PARAMETER R2 = 500 Q, R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = 25°C TA = MIN to MAX 

'AS878 SN54AS878 SN74AS878 

'AS879 SN54AS879 

TYP~ MIN TYPt MAX 

fmax 160 

tPlH Q ('AS878) or 5.5 
elK 

(j ('AS879) tpHl 6 

tpZH 
oe 

Q (' AS878) or 3.5 

Q (,AS879) tpZl 5 

tpHZ 
oe 

Q ('AS878) or 3.5 

tplZ IT ('AS879) 5.5 

tAli typical values are at VCC = 5 V, T A = 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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SN74AS879 

MIN TYPt MAX 

160 

5.5 

6 

3.5 

5 

3.5 

5.5 

UNIT 

MHz 

ns 

ns 

ns 
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TYPES SN54ALS880, SN54AS880, SN74ALS880, SN74AS880 
DUAL 4·81T D·TYPE LATCHES WITH 3·STATE OUTPUTS 

o 3-State Buffer-Type Outputs Drive Bus-Lines Directly 

o Bus-Structured Pinout 

o 'ALSB73 Is Alternative Version with Noninverting 
Outputs 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

These dual 4-bit registers feature three-state outputs designed 

specifically for bus driving. This makes these devices particularly 
suitable for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The dual 4-bit latches are transparent Ootype. While the latch 

enable input (1 Cor 2C) is high, the Q outputs will follow the data 
(0) inputs in inverted form, according to the function table. When 

the latch enable input is taken low, the outputs will be latched. 
When PRE goes low, the IT outputs go low independently of the 
clock. The outputs are in a high-impedance state when OC 

(output contro\) is at a high logic level. 

The SN54ALS880 and SN54AS880 are characterized for 
operation over the full military temperature range of - 55°C to 

125°C. The SN74ALS880 and SN74AS880 are characterized 
for operation from 0 °C to 70°C. 

FUNCTION TABLES (EACH LATCH) 

INPUTS OUTPUT 
OC PRE ENABLE C D Q 
L L X X L 
L H H H L 
L H H L H 

L H L X 00 
H X X X Z 

02661, DECEMBER 1982 

SN54ALS880, SN54AS880 . 
SN74ALS880, SN74AS880 . 

(TOP VIEW) 

JT PACKAGE 
NT PACKAGE 

lPRE 

10C 
101 

102 

103 
104 

201 

202 252 

203 253 

204 254 

20C 2C 
GNO 2PRE 

SN54ALS88~SN54AS880 . FHPACKAGE 
SN74ALS88~SN74AS880. FNPACKAGE 

102 

103 
104 

NC 
201 

202 
203 

(TOP VIEW) 

"-IUI~ U ..-
OOo..U UUld 

z>..-..-

4 3 2 1 28 2726 

12 1314 15161718 

q- IU 0 U I~ U q-
~ ~ i3 z ~ N 12 

NC - No internal connection 

10.2 

103 
104 
NC 
251 

202 

20.3 

Copyright «) , 982 by Texas Instruments Incorporated 
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TYPES SN54ALS880, SN54AS880, SN74ALS880, SN74AS880 
DUAL 4·81T O·TYPE LATCHES WITH 3·STATE OUTPUTS 

logic symbol 

logic diagram (each quad latch, positive logic) 

OC ----------------d>---------~ 
C 

PRE 

01 ~--'- 0.1 

02 --------~~~ 

03 --------+--4-~ 

04 -----------~ ~----0'4 

Pin numbers shown are for JT and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 

Operating free-air temperature range: SN54ALS880, SN54AS880 ................... - 55 De to 125 °e 
SN74ALS880,SN74AS880 ., ............. , .. , .... ODeto70oe 

Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 
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TYPES SN54ALS880, SN54AS880, SN74ALS880, SN74AS880 
DUAL 4·81T D·TYPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS880 SN74ALS880 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-1 

mA 
-2.6 

IOL Low-level output current 
12 

24 
mA 

I PRE low 15 15 
tw Pulse duration 

I 
ns 

Enable e high 15 15 

tsu Setup time, data before enable e~ 15 15 ns 

th Hold time, data after enable e~ 10 10 ns 

TA Operating free·air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS880 SN74ALS880 

MIN TYPt MAX MIN TYPt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH 
Vee = 4.5 V, IOH = -1 mA 2.4 3.3 

Vee = 4.5 V 
V 

IOH = -2.6 mA 2.4 3.2 

VOL 
Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
Vee - 4.5 V IOL = 24 mA 

V 
0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 iJA 

IOZL Vee = 5.5 V, Vo = 0.4 V -20 -20 iJA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 iJA 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 mA 

I Outputs high 14 21 14 21 

lee Vee = 5.5 V I Outputs low 19 29 19 29 mA 

I Outputs disabled 20 31 20 31 

tAli typical values are at VCC = 5 V, TA = 25 cC. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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TYPES SN54ALS880, SN54AS880, SN74ALS880, SN74AS880 
DUAL 4·81T O·TYPE LATCHES WITH 3·STATE OUTPUTS 

switching characterIstics (see note 1) 

Vcc = 4.6 V to 6.6 V, 

CL = 60 pF, 

FROM TO 
R1 = 600 Q, 

PARAMETER 
(INPUT) (OUTPUT) 

R2 = 600 Q, 

TA = MIN to MAX 

SN64ALSBBO SN74ALSBBO 

MIN MAX MIN MAX 

tpLH Q 3 23 3 20 
0 

3 15 3 tpHL 14 

tPLH Q 8 31 8 24 
C 

22 B tpHL 8 21 

tpHL PRE Q 6 24 6 21 

tpZH 
OC Q 

4 21 5 18 

21 5 18 tPZL 4 

tpHZ 5C Q 
2 10 2 8 

tpLZ 3 15 3 13 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 

o latch signal conventions 

UNIT 

ns 

ns 

ns 

ns 

ns 

It is TI practice to name the outputs and other inputs of a O-type latch and to draw its logic symbol based on the 

assumption of true data (0) inputs. Then outputs that produce data in phase with the data inputs are called G and those 

producing complementary data are called O. An input that causes a G output to go high or a Q output to go low is called 
Preset; an input that causes a Q output to go high or a G output to go low is called Clear. Bars are used over these pin 

names ( PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 

outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 

pin numbers are shown in parentheses. 

PRE 

C 

o 
CLR 

S 

C1 

10 
R 

(5) Q 

(6) 0: 

CLR 

C 

6 
PRE 

R 
C1 

(5) 
Q 

10 (6) 

S 
G 

Notice that G and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 

indicators (t:..) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 

polarity indicator changes at D, G, and Q. Of course pin 5 {ell is still in phase with the data input 0, but now both are 

considered active-low. 
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TYPES SN54ALS880, SN54AS880, SN74ALS880, SN74AS880 
DUAL 4·81T D·TYPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS880 SN74AS880 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 y 

VIL Low-level input voltage O.B O.B V 

IOH High-level output current 
-12 -12 

-15t 
mA 

IOL Low-level output current 
32 32 

4Bt 
mA 

tw Pulse duration I PRE low 

I Enable e high 
ns 

tsu Setup time. data before enable e~ ns 

th Hold time. data after enable e~ ns 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ASB80 SN74AS880 

MIN TYP; MAX MIN TYP; MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 -1.2 

Vee = 4.5 V. IOH = -12 mA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.75 V. IOH = -15 mA 2.4 3.3 

Vee = 4.5 V. IOL = 32 mA 0.25 0.5 0.25 0.5 
VOL 

Vee = 4.75 V. IOL = 48 mA 0.35 0.5 

IOZH Vee = 5.5 V. Vo = 2.7 V 50 50 

IOZl Vee = 5.5 V. Vo = 0.4 V -50 -50 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V. VI = 2.7V 20 20 

III Vee = 5.5 V. VI = 0.4 V -0.2 -0.2 

lo§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 

lee Vee = 5.5 V I Outputs low 

I Outputs disabled 86 86 

tAli typical values are at Vee = 5 V, T A = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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UNIT 

V 

V 

V 

IlA 

IlA 

mA 

IlA 

mA 

mA 

mA 
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TYPES SN54ALS880, SN54AS880, SN74ALS880, SN74AS880 
DUAL 4·81T D·TYPE LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 5 V, vcc = 4.5 V to 5.5 V, 

cL = 15 pF, CL = 50 pF, 

FROM TO 
R1 = 500 Q, R1 = 500 Q, 

PARAMETER R2 = 500 Q, R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = 25°C TA = MIN to MAX 

'ASaaO SN54ASaaO SN74ASaaO 

TYPi MIN TYPi MAX 

tpLH 
D Q 5.5 

tpHL 4 

tpLH 
C Q 7 

tpHL 5 

tpHL PRE Q 6 

tpZH 6C 5 3.5 

tpZL 5 

tpHZ 6C Q 
3.5 

tpLZ 5.5 

tAli typical values are at Vee = 5 V, TA = 25°e. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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MIN TYPi MAX 

5.5 

4 

7 

5 

6 

3.5 

5 

3.5 

5.5 

UNIT 

ns 

ns 

ns 

ns 

ns 

1282 



TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

02661, DECEMBER 1982 

o Package Options Include the 'AS 181 A In 
Compact 300-mil or Standard GOO-mil DIPs. 
The' AS881 A Is Offered In 300-mil DIPs. 
Both Devices Are Available In Both Plastic 
and Ceramic Chip Carriers 

o Full Look-Ahead for High-Speed Operations 
on Long Words 

o Arithmetic Operating Modes: 
Addition 
Subtraction 
Shift Operand A One Position 
Magnitude Comparison 
Plus Twelve Other Arithmetic 

Operations 

o Logic Function Modes 
Exclusive-OR 
Comparator 
AND, NAND, OR, NOR 
, AS881 A Provides Status 

Register Checks 
Plus Ten Other Logic Operations 

o Dependable Texas Instruments Quality 
and Reliability 

logic symbol 

50 161 
ALU 

51 151 }~ 52 141 

53 131 
31 

M 181 4 

C n 
171 

Pin numbers shown are J, JT, N and NT packages. 

SN54AS181A •.•. J OR JT PACKAGE 
SN54AS881 A •••. JT PACKAGE 

SN74AS181A .••• N OR NT PACKAGE 
SN74AS881A •..• NT PACKAGE 

(TOP VIEW) 

80 
AO 
S3 
S2 

S1 

so 
Cn 
M 

FO 
F1 
F2 

GND 

Cn +4 
p 

SN54AS181A, SN54AS881A .... FH PACKAGE 
SN74AS181A, SN74AS881A .... FN PACKAGE 

S2 5 

S1 6 
so 7 
NC 8 

en 9 
M 10 

FO 11 

'AS181A, 'AS881A 
(TOP VIEW) 

u 
~1~lg ~ ~1~1a; 

4 3 2 282726 

~Nou(")COlo.. 
1U.IU.ZZIu." 

(!) « 
N C - no internal connection 

.6.2 

82 

A3 
NC 

83 
G 
Cn + 4 

For complete information on the SN54AS881A and the SN74AS881A, see page 2-127. 

ADVANCE INFORMATION 
Copyright © 1982 by Texas Instruments Incorporated 

This document contains information On 
a new product. Specifications are subject 
to change without notice. 
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TYPES SN54AS882, SN74AS882 
32-BIT LOOK-AHEAD CARRY GENERATORS 

• Directly Compatible with the New 'AS 1 81 A 
and 'AS881A ALU's 

• Included among the Package Options Are 
Compact, 24-Pin, 300-mil-Wide DIPs and 
Both 28-Pin Plastic and Ceramic Chip Car­
riers 

• Capable of Anticipating the Carry Across a 
Group of Eight 4-Bit Binary Adders 

• Cascadable to Perform Look-Ahead Across 
n-Bit Adders 

• Typical Carry Time, Cn to Any Cn + i, Is Less 
Than 6 ns (CL = 15 pF) 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The 'AS882 is a high-speed look-ahead carry 
generator capable of anticipating the carry across a 
group of eight 4-bit adders permitting the designer to 
implement look-ahead for a 32-bit ALU with a single 
package or, by cascading' AS882's, full look-ahead 
is possible across n-bit adders. 

The SN54AS882 is characterized for operation over 
the full military temperature range of - 55 DC to 
125 DC. The SN74AS882 is characterized for opera­
tion from 0 DC to 70 DC. 

'AS882 LOGIC EQUATIONS 

Cn +8 = G1 +P1GO+P1POCn 

Cn +16 = G3+P3G2+P3P2G1 +P3P2P1GO 
+ P3P2P1 POCn 

Cn + 24 = G5 + P5G4 + P5P4G3 + P5P4P3G2 
+P5P4P3P2G1+P5P4P3P2P1GO 

+ P5P4P3P2P1 POCn 

Cn -+- 32 = G7 + P7G6 + P7P6G5 + P7P6P5G4 
+ P7P6P5P4G3 + P7P6P5P4P3G2 
+P7P6P5P4P3P2G1+P7P6P5P4P3P2P1GO 
+P7P6P5P4P3P2P1POCn 

ADVANCE INFORMATION 

02661, DECEMBER 1982 

SN54AS882 ... JTPACKAGE 

SN74AS882 .•. NT PACKAGE 

(TOP VIEW) 

CN VCC 
GO NC 
PO CN+32 
G1 P7 
P1 G7 

CN+8 P6 
G2 G6 
P2 CN+24 
G3 P5 
P3 G5 

CN+ 16 P4 
GND G4 

SN54AS882 ... FH PACKAGE 

SN74AS882 ... FN PACKAGE 

(TOP VIEW) N 
C") 

U + 
00 ZU UU Z 
lo..l(!) U Z > z U 

4 3 2 1 282726 

157 
G7 

12131415161718 

c") COClUvvl!) 
10.. ~z zl(!)lo..l(!) 

+(!) 
z 

U 
NC - No internal connection 

logic symbol 
,-------. 

CPG 

CP2 COl 

CP3 C03 
CG3 

CP4 COS 

C07 

(6) 

(11) 

(17) 

(22) 

P6 
NC 
G6 
CN+24 
P5 

Cn+8 

Cn+16 

Cn+24 

Cn+32 

Pin numbers shown are for JT and NT packages. 

Copyright © 1982 Texas Instruments Incorporated 
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G7 

L 

X 
X 
X 
X 
X 
X 
X 
X 

G5 

L 

X 

X 

X 
X 

X 

X 

G3 G2 

L X 

X L 

X X 

X X 

X X 

G6 il5 

X X 
L X 
X L 

X X 
X X 
X X 
X X 
X X 
X X 

G4 

X 

L 

X 

X 

X 

X 

X 

G1 GO 

X X 

X X 

L X 

X L 

X X 

CI4 CI3 CI2 01 
X X X X 
X X X X 
X X X X 
L X X X 
X L X X 
X X L X 
X X X L 

X X X X 
X X X X 

G3 G2 G1 

X X X 

X X X 

L X X 

X L X 

X X L 

X X X 

X X X 

FUNCTION TABLE 

FOR Cn + 16 OUTPUT 

INPUTS 

P3 P2 P1 PO Cn 

X X X X X 
L X X X X 

L L X X X 

L L L X X 

L L L L H 
All other combinations 

CIo 

X 
X 
X 
X 
X 
X 
X 
L 

X 

TYPES SN54AS882, SN74AS882 
32-81T LOOK-AHEAD CARRY GENERATORS 

FUNCTION TABLE 

FOR Cn + 32 OUTPUT 

INPUTS 

157 Fi6 P5 P4 

X X X 
L X X 
L L X 
L L L 

L L L 

L L L 

L L L 

L L L 

L L L 

All other combinations 

FUNCTION TABLE 

FOR Cn + 24 OUTPUT 

INPUTS 

X 
X 
X 
X 
L 

L 

L 

L 

L 

'P3 

X 
X 
X 
X 
X 
L 

L 

L 

L 

OUTPUT 

'152 151 'PO Cn Cn +32 
X X X X H 

X X X X H 

X X X X H 

X X X X H 

X X X X H 

X X X X H 

L X X X H 

L L X X H 

L L L H H 

L 

OUTPUT 

GO P5 P4 P3 P2 P1 PO Cn Cn +24 
X X X X X 

X L X X X 

X L L X X 

X L L L X 

X L L L L 

L L L L L 

X L L L L 

All other combinations 

OUTPUT 

Cn + 16 '(31 

H L 

H X 

H X 

H 

H 

L 

X 

X 

X 

X 

X 

L 

L 

GO 

X 

L 

X 

X X 

X X 

X X 

X X 
X X 

X X 

L H 

FUNCTION TABLE 

FOR Cn + 8 OUTPUT 

INPUTS 

P1 PO Cn 
X X X 

L X X 

L L H 
All other combinations 

H 

H 

H 

H 

H 

H 

H 

L 

OUTPUT 

Cn +8 
H 
H 

H 

L 

Any inputs not shown in a given table are irrelevant with respect to that output. 
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TYPES SN54AS882, SN74AS882 
32-81T LOOK-AHEAD CARRY GENERATORS 

logic diagram (positive logic) 

P1 1211 :=fJ-
P6 (19) ,~ -
P5 

(16) -r= ~ 
o---t 

P4 • ;>3 

1'4) 
,-+- ===i 

~ . ~ (22) .-+-
(10) j 

...... ~ ~ 
Cn+32 

~2 
(8) 

~ 
}-., IS) 

~ 
)-

Po (3) 

~ 
)-----

1201 

G6 

-1 }--
(18) 

~ 
(15) 

(13) 

, 111) 

G5 

Cn f24 

(9) n==r o-------t 

111 

>--------l 
G2 

)-
(4) 

~ 

)---

GO 121 

I 
~ 

"') Cn +16 

~ 

I 

~ 161 

~ 

III 

Pin numbers shown are for JT and NT packages. 
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TYPES SN54AS882, SN74AS882 
32-81T LOOK-AHEAD CARRY GENERATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 

Operating free-air temperature range: SN54AS882 ............................... - 55 °e to 125 °e 
SN74AS882 .................................. 0 °e to 70 °e 

Storage temperature range ................................................. - 65 °e to 150 °e 

recommended operating conditions 

SN54AS882 SN74AS882 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOL Low·level output current 20 20 mA 

TA Operating free-air temperature -55 125 0 70 °e 

TEXAS INSTRUMENTS 2-443 
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TYPES SN54AS882, SN74AS882 
32-81T LOOK-AHEAD CARRY GENERATORS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS 
SN54AS882 SN74AS882 

PARAMETER 
Typt Typt 

UNIT 
MIN MAX MIN MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.2 -1.2 V 

Vee = 4.5 V. IOH = -2 rnA 2.5 3.2 2.5 3.2 
VOH V 

Vee = 4.75 V. IOH = -2 rnA 2.7 3.2 2.7 3.2 

VOL Vee = 4.5 V. IOL = 20 rnA 0.3 0.5 0.3 0.5 V 

en 0.5 0.5 • GO.G6 4 4 

Gl.G2.G4 6 6 

G3 7.5 7.5 

G5 7 7 
II Vee = 5.5 V. VI = 7 V rnA 

G7 4.5 4.5 

PO.Pl 2 2 

P2.P3 1.5 1.5 

P4.P5 1 1 

P6.P7 0.5 0.5 

en 0.2 0.2 

GO.G6 1.6 1.6 

Gl.G2.G4 2.4 2.4 

G3 3 3 

G5 2.8 2.8 
IIH Vee = 5.5 V. VI = 2.7V rnA 

G7 1.8 1.8 

PO.Pl 0.8 0.8 

P2.P3 0.6 0.6 

P4.P5 0.4 0.4 

P6.P7 0.2 0.2 

en 3 3 

GO 26 26 

Gl 37 37 

G2 40 40 

G3 47 47 

G4 41 41 

G5 44 44 

IlL G6.G7'- ," 
Vee = 5.5 V. VI = 0.4 V 28 28 rnA 

PO 13 13 

Pl 11 11 

P2 9 9 

P3 8 8 

P4 5 5 

P5 4 4 

P6.P7 2 2 

IO§ Vee = 5.5 V. Va = 2.25 V -150 -150 rnA 

lee Vee = 5.5 V 72 105 72 105 rnA 

t All typical values are at Vee = 5 V. T A = 25°C. 

§ The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current. lOS. 
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TYPES SN54AS882, SN74AS882 
32-81T LOOK-AHEAD CARRY GENERATORS 

switching characteristics (see note 1) 

VCC = 5 V, vcc = 4.5 V to 5.5 V, 

CL= 15pF, CL = 50 pF, 

FROM TO RL = 500 Q, RL = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AS882 SN54AS882 SN74AS882 

MIN Typt MAX MIN Typt MAX MIN Typt MAX 

tpd Cn Any output 6 4 15 4 14 

tpd P or G Cn +8 4 2 9 2 8 

tpd P or G Cn +16 6 2 9 2 8 ns 

tpd P or G Cn +24 7 2 11 2 10 

tpd P or~ Cn +32 10.5 2 13 2 12 

tpd = tpHL or tpLH 

t All typical values are at VCC = 5 V, T A = 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

TYPICAL APPLICATION OAT A 

The application given in figure 1 illustrates how the 'AS882 can implement look-ahead carry for a 32·bit ALU (in this 
case, the popular' AS881) with a single package. Typical carry times shown are derived using the standard Advanced 
Schottky load circuit with CL = 15 pF. 

A B 

PO GO 1'1 G1 Cn+B 

cn 'ASBB2 

FIGURE 1 - 'AS881A ALU WITH 'AS882 LOOK·AHEAD CARRY GENERATORS 
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INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

2·445 



-
• Included among the Package Options Are 

Compact, 24-Pin, 300-mil DIPs and Both 
28-Pin Ceramic and Plastic Chip Carriers 

• Latchable P Input Ports with Power-Up Clear 

• Choice of Logical or Arithmetic (2's Com­
plement) Comparison 

• Data and PLE Inputs Utilize P-N-P Input 
Transistors to Reduce DC Loading Effects 

• Approximately 35% Improvement in AC 
Performance Over Schottky TTL while 
Performing More Functions 

• Cascadable to n-Bits while Maintaining High 
Performance 

• 10% Less Power than STTL for an 8-Bit 
Comparison 

• Dependable Texas Instruments Quality and 
Reliability 

TYPES SN54AS885, SN74AS885 
8-BIT MAGNITUDE COMPARATORS 

02662, DECEMBER 1982 

SN54AS885 ••.. JT PACKAGE 
SN74AS885 •••• NT PACKAGE 

(TOP VIEWI 

LlA vcc 
P<QIN PLE 
P>QIN P7 

Q7 P6 
06 P5 
Q5 P4 
Q4 P3 
Q3 P2 

P1 
Q1 PO 
QO P<QOUT 

GND P>QOUT 

SN54AS885 .... FH PACKAGE 
SN74AS885 .... FN PACKAGE 

(TOP VIEWI 

description 
4 3 2 1 282726 

P6 
P5 

P4 
NC 

P3 
P2 
P1 

2·446 

These advanced Schottky devices are capable of 
performing high·speed arithmetic or logic comparisons 
on two 8-bit binary or two's complement words. Two 
fully decoded decisions about words P and Q are 
externally available at two outputs. These devices are 
fully expandable to any number of bits without 
external gates. The P > Q and P < Q outputs of a 
stage handling less-significant bits may be connected 
to the P > Q and P < Q inputs of the next stage 
handling more-significant bits to obtain comparisons 
of words of longer lengths. The cascading paths are 
implemented with only a two·gate-Ievel delay to 

reduce overall comparison times for long words. Two 
alternative methods of cascading are shown in the 
typical application data. 

NC 
Q4 
Q3 
Q2 

12131415161718 

~OOUI-I-O 
OOzz=>=>o. 

<.:l 00 
00 
1\ V 
0. 0. 

The latch is transparent when P Latch Enable (PLE) is high; the P input port is latched when PLE is low. This provides 
the designer with temporary storage for the P data word. The enable circuitry is implemented with minimal delay times 
to enhance performance when cascaded for longer words. The PLE and P and Q data inputs utilize p·n·p input tran­
sistors to reduce the low-level current input requirement to typically -0.25 mA, which minimizes dc loading effects. 

The SN54AS885 is characterized for operation over the full military temperature range of _55° e to 125°e. The 
SN74AS885 is characterized for operation from oOe to 70

0
e. 

Copyright © 1982 by Texas I nstruments Incorporated 
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TYPES SN54AS885, SN74AS885 
8-BIT MAGNITUDE COMPARATORS 

logic diagram (positive logic) 

PLE (~'c1 P7 = 07 

~ = 
P7 ~~~::============~~ _ ~>-P_6_=_0_6 __________ ~ 
P6 (~ I>:P~6~======t=f==t:f===t=ttt~ 

P5 (~r-~:~:~======t=f~+r-H~~¥~~~~~_LJ PI=051L-__ -+I~=+~-~~====r~ 
P5 

r- - ~=OO 
P4 (19) P4 -

- 7,F = 
r- ~~~DJ~-

P3 (~ P3 _ P2=02 IIII ~ I 
P3 -

f-­

Pl (~ 

(4) r-- 07 JJ 
07 v 07 

06 (5) '" 06 

06 

05 (6) '" 05 

05 

I 

04 (7)~ ",;0;;;4 =F=::j:j:=fF=f:FF=~ 
04 

03 (8) 03 

03 

Q2 (9) ... 02 

02 

01 (~10:.:)~::;;0;;;1=t======.J 
01 

00 (11) r-- 00 00 

~ 

P>Oin------------------------------------------~ 
P<Oin-----------------------------------------I 

L/A ~~~~"D_~A~R~IT~H~-----------------~ 
(1) I v LOGIC 

Pin numbers shown are for JT and NT packages. 

(14) P<O 

(13) P>O 

... 
~ 
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TYPES SN54AS885. SN74AS885 
8-81T MAGNITUDE COMPARATORS 

logic symbol 

PO 
P1 

P2 

P3 

P4 

P5 

P6 

P7 

P>Q 

P<O 

00 

01 

02 

Q3 

04 

05 

06 
07 

COMP 

(5) 

(4) 

P>O 

P<O 

(13) 

(14) 

Pin numbers shown are for JT and NT packages. 

FUNCTION TABLE 

L/A DATA INPUTS INPUT INPUT OUTPUTS 
COMPARISON 

PO-P7, 00-07 P>O P<O P>O P<O 

LOGICAL H P>Q X X H L 

LOGICAL H P<Q X X L H 

LOGICAL* H P=Q H OR L H OR L H OR L H OR L 

ARITHMETIC L PAGQ X X H L 

ARITHMETIC L QAGP X X L H 

ARITHMETIC* L P=Q H OR L H OR L H OR L H OR L 

'I n these cases the P>O output will follow the P>O input, and the P<O output will follow the P<O input. 
AG - arithmetically greater than 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee . _ ............... _ . _ ............ _ ........ _ .......... _ . . . . . .. 7 V 
Input voltage .......... _ .... _ ....................................... _ ....... _ _ 7V 
Operating free-air temperature range: SN54AS885 ................. _ . . . . . . . . . . . .. -55°C to 125°C 

SN74AS885 ..................... _ . _ . . . . . . . . .. oOe to 70°C 
Storage temperature range ... _ ....................... __ . _ ......... __ .... _. -65°C to 150°C 
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TYPES SN54AS885, SN74AS885 
8-BIT MAGNITUDE COMPARATORS 

recommended operating conditions 

SN54AS8S5 SN74AS885 
PARAMETER UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOL Low-level output current 20 20 mA 

tsu Setup time to PLE ~ 2 2 

th Hold time after PLE ~ 4 4 
ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS885 SN74AS885 
PARAMETER TEST CONDITIONS 

Typt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 -1.2 

Vee = 4.5 V. IOH = -2 mA 2.5 3.4 2.5 3.4 
VOH 

Vee = 4.75 V. IOH=-2mA 2.7 3.4 

VOL Vee = 4.5 V. IOL = 20 mA 0.35 0.5 0.35 0.5 

II Vee = 5.5 V VI = 7 V 100 100 

L!A 
VJ=2.7V 

40 40 
IIH Vee=5.5V 

20 20 Others 

L!A -4 -4 

IlL 
P>Qin 

Vee = 5.5 V. V I = 0.4 V -2 -2 
P<Oin 

p. Q. PLE -1 -1 

~ Vee = 5.5 V. VO=2.25V -20 -112 -20 -112 

Ice Vee = 5.5 V. See Note 1 130 210 130 210 

tAil typical values are at Vee = 5 V, T A ~ 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, lOS' 

NOTE 1: ICC is measured with ~II inputs high except LlA, which is low. 

switching characteristics (see note 2) 

Vcc = 5 V, VCC ~ 4.5 V to 5.5 V, 

CL=15pF, CL=50pF. 

FROM TO RL = 500 n. RL=500n. 
PARAMETER 

(INPUT) (OUTPUT) Til. = 25°C TA = MIN to MAX 

'AS885 SN54AS885 SN74AS885 

MIN Typt MAX MIN Typt MAX MIN Typt MAX 

tPLH 
L!A 

6.5 8.5 14 8.5 13 

tPHL 7.5 7.5 14 7.5 13 

P<O, 
P<O. 

4.5 5 10 5 8 tPLH 
P>O 

tpHL P>O 4.5 5.5 10 5.5 8 

tPLH Any P or Q 11.5 13.5 21 13.5 17.5 

tpHL Data Input 9.5 10 17 10 15 

t All typical values are at Vee ~ 5 V, T A ~ 25°C. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
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V 

V 

/lA 

/lA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 
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TYPES SN54AS885, SN74AS885 
8-BIT MAGNITUDE COMPARATORS 

TYPICAL APPLICATION DATA 
The' AS885 can be cascaded to compare words longer than 8-bits_ Figure 1 shows the comparison of two 32-bit words; 
however, the design is expandable to n-bits_ Figure 1 shows the optimum cascading arrangement for comparing words of 
32 bits or greater. Typical delay times shown are at Vee = 5 V, T A = 25°e, and use the standard Advanced Schottky load of 

RL = 500 n, eL = 50 pF_ 

PlE 

P3 1181 ~ 
P41191 

P5 1201 

P61211 

P7 1221 
p>a f31 p>a I1JI 

HOR l 
p<a f21 p<a f141 

ao fill 

al 1101 

f91 

f81 PlE 

a4 f71 

161 

151 P2 
141 P3 

P5 1201 

P6 1211 

P7 {221 
fll 

p>a 131 p>a 1131 lill 
p<a 121 p<a 1141 

ao 1111 

01 1101 

191 

PlEI231 

PO 1151 

PI (16) 

03 181 

a4 171 
PO 1151 as 161 
PI 1161 a6 151 
P21171 

~ 07 141 
P31181 

P41191 

P2 1171 

P3 1181 

P4 1191 

P5 ~ 20 l 

P6 1211 

P7 1221 

P>O 131 
P>o 1131 P>o 

P5 1201 HOR l 
P6 1211 

p<o 121 
P<o 

1141 
P>o 

00 1111 

P71221 
1101 

p>a 131 P>O 1131 191 

H OR l 
p<a 121 1141 

ao 1111 

181 

04 f71 

al 1101 WI 111 
a2 191 

as 161 

151 

03 181 PlEI231 141 

171 PO 1151 

161 PI 1161 ~ 06 151 P2 (11) 

07 141 P31181 

P41191 

P51201 

P6 1211 

P71221 

p>o 131 p>o 1131 

t-IOR L 
p<o 121 1141 

00 1111 

01 1101 

191 

181 

171 

161 

151 

141 

FIGURE 1 - 32-BIT TO 72 (N)-BIT MAGNITUDE COMPARATOR 
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TYPES SN54AS885, SN74AS885 
8-BIT MAGNITUDE COMPARATORS 

TYPICAL APPLICATION DATA 

The method shown in Figure 2 is the fastest cascading arrangement for comparing 16-bit or 24-bit words_ Typical delay times 

shown are at V CC = 5 V, T A = 25° C, and use the standard Advanced Schottky load of R L = 500 Q, CL = 50 pF_ 

LATCH ____ ~------------------------~~------------------------, 
ENABLE 

(1) (1) (1) 
Lll\ UA UA 

PLE (23) PLE (23) PLE (23) 

LSB PO (15) PO (15) PO (15) 

Pl (16) "' Pl (16) "' Pl (16) "' co co co 
P2 (17) el P2 (17) co P2 (17) co 

til '" 
P3 (18) ~ P3 (18) ~ P3 (18) ~ 

P4 (19) P4 (19) P4 (19) 

P5 (20) P5 (20) P5 (20) 

P6 (21) P6 (21) P6 (21) 

P7 (22) P7 (22) P7 (22) 

P>o (3) P>O (13) P>O (3) P>O (13) MSB P>O (3) P>O (13) 
P<O 

P<O (2) P<O (14) P<O (2) P<O (14) P<O (2) P<O (14) 
P<O HOR L 

00 (11) 00 (11) 00 (11) LSB 

01 (10) Q1 (10) 01 (10) 

02 (9) 02 (9) Q2 (9) 

03 (8) 03 (3) 03 (8) 

04 (7) 04 (7) 04 (7) 

05 (6) 05 (6) 05 (6) 

06 (5) 05 (5) 06 (5) 

07 (4) 07 (4) 07 (4) 

MSB 

LSP MSP 

> 16-BIT > TYPICALLY 19 n, 

:::> 24-81T > TYPICALL Y 24.4 ns 

FIGURE 2 
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TYPES SN54ALS1000, SN74ALS1000 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 

• Buffer Version of 'ALSOOA 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These devices contain four independent 2-input NAND buffers. 

They perform the boolean functions Y = A·B or Y = A + B in 
positive logic. 

The SN54ALS1000 is characterized for operation over the full 
military temperature range of - 55°C to 125°C. The 
SN7 4ALS 1000 is characterized for operation from OOC to 
70°C. 

logic symbol 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

FUNCTION TABLE (each gatel 

INPUTS OUTPUT 

A B Y 

H H L 

L X H 

X L H 

Pin numbers shown are for J and N packages. 

D2661,APRIL 1982 

SN54ALS1000 . , . J PACKAGE 

SN74ALS1000 •.. N PACKAGE 

(TOPVIEWI 

1A VCC 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS1000 .•. FH PACKAGE 

SN74ALS1000 ... FN PACKAGE 

(TOPVIEWI 

U 
m<X:UUm 

Z>~ 

>-OU>-<X: 
NZZMM 

(!) 

NC - No internal connection 

4A 

NC 
4Y 
NC 

3B 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1000, SN74ALS1000 
OUADRUPLE 2·INPUT POSITIVE· NAND BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS1 000 ............................. - 55 DC to 125 DC 

SN7 4ALS 1000 ................................. a °e to 70 DC 
Storage temperature range ........................................ , ..... " - 65 DC to 150 DC 

recommended operating conditions 

SN54ALS1000 SN74ALS1000 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-1 

-2.6 
mA 

12 
IOL Low-level output current mA 

24 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

I SN54ALS1000 SN74ALS1000 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V. IOH = -1 mA 2.4 3.3 
VOH V 

Vee = 4.5 V IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V. IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V !OL = 24 mA 0.35 0,5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 IJA 

IlL Vee = 5.5 V, VI = 0.4 V --0.1 -0.1 mA 

lo§ Vee = 5.5 V, Va = 2.25 '/ -15 -70 -15 -70 mA 

leeH Vee = 5.5 V, VI = OV 0.86 1.6 0.86 1.6 mA 

leeL Vee = 5.5 V, VI = 4.5 V 4 6.4 4 6.4 mA 

tAli typical values are at VCC = 5 V, TA = 25 DC. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS, 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS1000 SN74ALS1000 

MIN MAX MIN MAX 

tpLH 2 10 2 8 
A or B Y ns 

tpHL 3 10 3 8 

NOTE1: For load circuit and licltage waveforms, see page 1-12. 
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TYPES SN54ALS1002, SN74ALS1002 
QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 

• Quad Versions of • ALS805 

• Buffer Version of • ALS02 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These devices contain four independent 2-input NOR buffers. 
They perform the boolean functions Y == A + 8 or Y == A·S in 
positive logic. 

The SN54ALS 1002 is characterized for operation over the full 
military temperature range of - 55 °e to 125 DC. The 
SN74ALS 1002 is characterized for operation from 0 °e to 70 oe. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H X L 

X H L 

L L H 

logic symbol 

lA 
(2) 

;;'1 C> 

lB 
(3) 

2A 
15) 

2B 
(6) 

3A 
(8) 

3B 
(9) 

4A 
111) 

4B 
(12) 

Pin numbers shown are for J and N packages. 

02661, DECEMBER 1982 

SN54ALS1002, ... JPACKAGE 

SN74ALS1002, ... N PACKAGE 

(TOP VIEW) 

1Y Vee 
1A 4Y 
18 48 
2Y 4A 
2A 3Y 
28 38 

GND 3A 

SN54ALS1002 ... FH PACKAGE 

SN74ALS1002 ... FN PACKAGE 

18 
NC 
2Y 

NC 
2A 

(TOP VIEW) 

U 

~~~~~ 
3 2 1 2019 

9 10 11 1213 

NC - No internal connection 

48 
Ne 
4A 
NC 
3Y 
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TYPES SN54ALS1002, SN74ALS1002 
QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 

Operating free-air temperature range: SN54ALS 1002 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 
SN74ALS1002 ................................. ooe to 70°C 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS1002 SN74ALS1002 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-1 
IOH High·level output current 

-2.6 
rnA 

12 
IOL Low·level output current 

24 
rnA 

TA . Operating free·air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1002 SN74ALS1002 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX 
UNIT 

MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V. IOH = -1 rnA 2.4 3.3 
VOH V 

Vee = 4.5 V. IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V. IOL = 12 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V. IOL = 24 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 J.lA 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V. Vo = 2.25 V -15 -70 -15 -70 rnA 

leeH Vee = 5.5 V. VI = 0 V 1.7 2.8 1.7 2.8 mA 

leeL Vee = 5.5 V. VI = 4.5 V 4.8 8 4.8 8 mA 

tAil typical values are at Vee ~ 5 V. TA ~ 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54ALS1002 SN74ALS1002 

MIN MAX MIN MAX 

tpLH 2 10 2 8 
A or B Y ns 

tpHL 3 10 3 8 

NOTE 1: For load circuit and voltage waveforms. see page 1·12. 
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TYPES SN54ALS1003, SN74ALS1003 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 

WITH OPEN·COLLECTOR OUTPUTS 

• Buffer Version of 'ALS03A 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These devices contain four independent 2-input NAND buffers, 

They perform the boolean functions Y = A·B or Y = A + B in 
positive logic. The open-collector outputs require pull-up 
resistors to perform correctly. They may be connected to other 
open-collector outputs to implement active-low wired-OR or 

active-high wired-AND functions. Open-collector devices are 

often used to generate higher VOH levels. 

The SN54ALS 1003 is characterized for operation over the full 
military temperature range of - 55°C to 125°C. The 
SN7 4ALS 1003 is characterized for operation from OOC to 

70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H H L 

L X H 

X L H 

logic symbol 

lA 
(1) &[> 

18 
(2) 

2A 
141 

28 
15) 

3A 
(9) 

38 
(10) 

4A 
(12) 

48 
(13) 

Pin numbers shown are for J and N packages. 

D2661, APRIL 1982 

SN54ALS1003 ... J PACKAGE 

SN74ALS1003 ... N PACKAGE 

(TOP VIEW) 

1A Vee 
18 48 
1Y 4A 

2A 4Y 
28 38 
2Y 3A 

GND 3Y 

SN54ALS1003 ... FH PACKAGE 

SN74ALS1003 ... FN PACKAGE 

lY 
NC 
2A 

NC 
2B 

(TOP VIEW) 

U 
co<!UUco 

z>~ 

NC - No internal connection 

4A 

NC 
4Y 

NC 
3B 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1003, SN74ALS1003 
OUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 

WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 

Off-state output voltage ............................................................ 7 V 

Operating free-air temperature range: SN54ALS1 003 ............................. - 55 DC to 125 DC 
SN7 4ALS 1003 ................................. a DC to 70 DC 

Storage temperature range ................................................ - 65 DC to 1 50 DC 

recommended operating conditions 

SN54AlS1003 SN74AlS1003 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL low-level output current 
12 

mA 
24 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
SN54AlS1003 SN74AlS1003 

TEST CONDITIONS UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

10H Vee = 4.5 V, VOH = 5.5V 0.1 0.1 mA 

VOL 
Vee = 4.5 V, IOl = 12 mA 0.25 0.4 0.25 0.4 

VCC = 4.5 V 
V 

IOL = 24 mA 0.35 0.5 

II VCC = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vec = 5.5 V, VI = 2.7 V 20 20 ,..A 

III VCC = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

ICCH VCC = 5.5 V, VI = 0 V 0.86 1.6 0.86 1.6 mA 

ICCl VCC = 5.5 V, VI = 4.5 V 4 6.4 4 6.4 mA 

tAil typical values are at VCC = 5 V. TA = 25°C. 

switching characteristics (see note 1) 

Vee = 4.5 V to 5.5 V, 

el = 50 pF. 

FROM TO Rl = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlS1003 SN74AlS1003 

MIN MAX MIN MAX 

tpLH 10 40 10 33 
A or B Y ns 

tpHL 7 21 7 18 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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2·458 

• Buffer Version of 'ALS04 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These devices contain six independent inverting buffers. They 
perform the boolean functions Y = A. 

The SN54ALS 1004 is characterized for operation over the full 
military temperature range of - 55 °C to 125 °C. The 

SN74ALS1004 is characterized for operation from OOC to 
70 o C. 

logic symbol 

1A 

2A 

3A 

4A 

5A 

6A 

FUNCTION TABLE 

(each inverter) 

INPUT OUTPUT 

A Y 

H L 

L H 

(1) 
I> 

(3) 

(5) 

(9) 

(11) 

(13) 

Pin numbers shown are for J and N packages. 

ADVANCE INFORMATION 

TYPES SN54ALS1004, SN74ALS1004 
HEX INVERTING BUFFERS 

D2661, APRIL 1982 

SN54ALS1004, .. J PACKAGE 

SN74ALS1004 ... N PACKAGE 

(TOP VIEW) 

1A 

1Y 
2A 

2Y 

Vee 
6A 

6Y 

5A 
5Y 
4A 

4Y 

SN54ALS1004 ... FH PACKAGE 

SN74ALS1004 ... FN PACKAGE 

2A 

NC 
2Y 

NC 

3A 

-1 

5 

6 

7 

8 

(TOP VIEW) 

u 
>-<tuu<t z>m 

2 1 20 HI 

10 11 1213 

>-OU>-<t 
C")zz~~ 

(!) 

NC - No internal connection 

6Y 
NC 
5A 

NC 

5Y 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1004, SN74ALS1004 
HEX INVERTING BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN 54ALS 1004 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 1 25 °e 

SN74ALS1004 ................................. OOet0700e 

Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150 °e 

recommended operating conditions 

SN54ALS1004 SN74ALS1004 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-1 
IOH High-level output current mA 

-2.6 
12 

IOL low-level output current mA 
24 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1004 SN74ALS1004 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH 
Vee = 4.5 V. 10H = -1 mA 2.4 3.3 

Vee = 4.5 V 
V 

10H = -2.6 mA 2.4 3.2 

VOL 
Vee = 4.5 V. 10l = 12 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V 
V 

10l = 24 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 /1A 

III Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V. VI = 0 V 0.84 0.84 mA 

leel Vee = 5.5 V. VI = 4.5 V 7.2 7.2 mA 

tAli typical values are at Vee = 5 V. TA = 25°C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54ALS1004 SN74ALS1004 

MIN TYPt MAX MIN TYPt MAX 

tpLH 
A Y 

3 3 

tpHl 3 3 
ns 

tAli typical values are at Vee = 5 V. TA = 25°C. 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

TEXAS INSTRUMENTS 2-459 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



-

TYPES SN54ALS1005, SN74ALS1005 
HEX INVERTING BUFFERS WITH OPEN·COLLECTOR OUTPUTS 

• Buffer Version of 'ALS05 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These devices contain six independent inverting buffers. They 

perform the boolean functions Y = A. The open-collector out­
puts require pull-up resistors to perform correctly. They may be 

connected to other open-collector outputs to implement active­
low wired-OR or active-high wired-AND functions. Open­

collector devices are often used to generate higher VOH levels. 

The SN54ALS 1005 is characterized for operation over the full 
military temperature range of - 55 DC to 125 DC. The 

SN74ALS1005 is characterized for operation from 0 DC to 
70 DC. 

FUNCTION TABLE (each inverter) 

logic symbol 

lA 

2A 

3A 

4A 

SA 

6A 

INPUT 

A 

H 

L 

OUTPUT 

Y 

L 

H 

Pin numbers shown are for J and N packages. 

ADVANCE INFORMATION 

D2661. APRIL 1982 

SN54ALS1005 ... J PACKAGE 

SN74ALS1005 ... N PACKAGE 

(TOP VIEW) 

lA VCC 
lY 6A 

2A 6Y 

2Y 5A 

3A 5Y 

3Y 4A 

GND 4Y 

SN54ALS1005 ... FHPACKAGE 

SN74ALS1005 ... FN PACKAGE 

2A 

NC 
2Y 
NC 
3A 

(TOP VIEW) 

u 
>-<!UU<! 

Z>tO 

NC - No internal connection 

6Y 
NC 
5A 
NC 
5Y 

Copyright @.; 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1005, SN74ALS1005 
HEX INVERTING BUFFERS WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 

Off-state output voltage ............................................................ 7 V 

Operating free-air temperature range: SN 54ALS 1005 ............................. - 55 DC to 1 25 DC 

SN74ALS1005 ................................. ODCto70 De 
Storage temperature range ................................................ - 65 DC to 1 50 DC 

recommended operating conditions 

SN54ALS1005 SN74ALS1005 

MIN NOM MAX MIN NOM MAX 
UNIT 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

12 
IOL Low-level output current mA 

24 

TA Operating free-air temperature - 55 125 0 70 DC 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS 1 005 SN74ALS1005 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vce = 4.5 V, II = -18 mA -1.5 -1.5 V 

IOH Vce = 4.5 V, VOH = 5.5V 0.1 0.1 mA 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOL = 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vce = 5.5 V, VI = 2.7V 20 20 IlA 

IlL Vce = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

ICCH Vee = 5.5 V, VI = 0 V 0.9 0.9 mA 

ICCl Vce = 5.5 V, VI = 4.5 V 7.2 7.2 mA 

.AII typical values are at VCC = 5 V. TA = 25°C. 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 

FROM TO RL = 680 Q 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS1005 SN74ALS1005 

MIN TYPt MAX MIN TYPt MAX 

tpLH 20 20 
A Y ns 

tpHL 4.5 4.5 

.AII typical values are at VCC = 5 V, TA = 25 DC. 

NOTE 1. For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS100B, SN54AS100B, SN74ALS100B, SN74AS100B 
QUADRUPLE 2·INPUT POSITIVE·AND BUFFERS 

• Quad Version of 'ALSaOa and ASaOaA 

• Buffer Version of 'ALSOa 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These devices contain four independent 2-input AND buffers. 
They perform the boolean functions Y = A·8 or Y = A + B in 
positive logic. 

The SN54ALS 1008 and SN54AS 1008 are characterized for 
operation over the full military temperature range of - 55 °C to 
125°C. The SN74ALS1008 and SN74AS1008 are 
characterized for operation from a °C to 70 oC. 

logic symbol 

1A 

18 

2A 

28 

3A 

38 

4A 

4B 

FUNCTION TABLE 

(each gate) 

INPUTS OUTPUT 

A B Y 

H H H 

L X L 

X L L 

&[> 

Pin numbers shown are for J and N pHckages. 

(3) 1Y 

(6) 2Y 

(S} 3Y 

(11} 4Y 

02661, DECEMBER 1982 

SN54ALS1008, SN54AS1008 ... J PACKAGE 

SN74ALS1008, SN74AS1008 .•. N PACKAGE 

(TOP VIEW) 

1A 
18 
1Y 

28 
2Y 

""'\.._-~ 

VCC 
48 
4A 
4Y 
38 
3A 
3Y 

SN54ALS1008, SN54AS1008 ..• FH PACKAGE 

SN74ALS1008, SN74AS1008 ... FN PACKAGE 

(TOP VIEW) 

U 
co«UUco ...... z> '<I' 

3 2 1 2019 

NC - No internal connection 

4A 
NC 
4Y 
NC 
38 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS100B, SN74ALS100B 
QUADRUPLE 2·INPUT POSITIVE·AND BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 

Input voltage .................................................................... 7 V 

Operating free-air temperature range: SN 54ALS 1008 ............................. - 55 De to 125 De 

SN7 4ALS 1008 ................................. 0 DC to 70 De 

Storage temperature range ........................................... -65 Deto150 De 

recommended operating conditions 

SN54ALS1008 SN74ALS1008 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature - 55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1008 SN74ALS1008 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH V 

Vee = 4.5 V, IOH = - 2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 
VOL V 

Vee = 4.5 V, IOL = 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI = 2.7 V 20 20 IlA 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 mA 

leeH Vee = 5.5 V, VI = 4.5V 1.8 3 1.8 3 mA 

leCL Vee = 5.5 V, VI = 0 V 4.8 8 4.8 8 mA 

tAli typical values are at Vee = 5 V, TA = 25°e. 

§ The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS1008 SN74ALS1008 

MIN MAX MIN MAX 

tpLH 2 11 2 9 
A or B Y 

3 11 3 9 
ns 

tpHL 

NOTE1: For load Circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS1008, SN74AS1008 
QUADRUPLE 2·INPUT POSITIVE·AND BUFFERS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS1 008 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55 De to 125 De 

SN74AS1008 .................................. 0 Deto70 De 
Storage temperature range ................................. '. . . . . . . . . . . . . .. - 65 De to 150 De 

recommended operating conditions 

SN54AS1008 SN74AS1008 

MIN NOM MAX 
UNIT 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-40 

-48 
mA 

IOl low-level output current 
40 

48 
mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS1008 

MIN TYP~ MAX 

SN74AS1008 

MIN TYP~ MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, IOH = -40 mA 2 V 

Vee = 4.5 V IOH = -48 mA 2 

Vee = 4.5 V, IOl = 40 mA 0.25 0.5 0.25 0.5 
VOL 0.35 0.5 

V 
Vee = 4.5 V IOl = 48 mA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 jjA 

III Vee = 5.5 V, VI = 0.4 V -0.2 -0.2 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -150 -150 mA 

leeH Vee = 5.5 V, VI = OV 8 8 mA 

leel Vee - 5.5 V, VI - 4.5 V 22 22 mA 

*AII typical values are at Vee = 5 V, TA " 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short·clrcuit output current, lOS' 

switching characteristics (see note 1) 

Vee = 5 V, Vee = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

PARAMETER 
FROM TO RL = 600 Q, RL = 600 Q, 

UNIT 
(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AS1008 SN64AS1008 SN74AS1008 

TYP~ MIN TYP~ MAX MIN TYP* MAX 

tplH A or B Y 2.6 3.3 3.3 ns 

tpHL A or B Y 2.4 3.0 3.0 ns 

*AII typical values are at Vee" 5 V, TA = 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54ALS1010, SN74ALS1010 
TRIPLE 3·INPUT POSITIVE·NAND BUFFERS 

o Buffer Version of • ALS 10 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

These devices contain three independent 3-input NAND buffers, 

They perform the boolean functions Y = A·B,C or Y = A + B + C 
in positive logic. 

The SN 54ALS 10 10 is characterized for operation over the full 

military temperature range of - 55°C to 125°C, The 

SN7 4ALS 10 10 is characterized for operation from a °C to 

70°C, 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C y 

H H H L 

L X X H 

X L X H 

X X L H 

logic symbol 

lA 
(1) &[> 

lB 
(2) 

lC 
(13) 

2A 
(3) 

2B 
(4) 

2Y 

2C 
(5) 

3A 
(9) 

3B 
(10) 

3Y 

3C 
(11) 

Pin numbers shown are for J and N packages. 

D2661, APRIL 1982 

SN54ALS1010, , ,J PACKAGE 

SN74ALS1010 , , . N PACKAGE 

(TOP VIEW) 

VCC 
1C 
1Y 

3C 
3B 
3A 

-... __ -.J_ 3Y 

SN54ALS1010, .. FH PACKAGE 

SN74ALS1010 .. , FN PACKAGE 

(TOP VIEW) 

2A 

NC 

2B 

NC 

2C 

u 
'co « u u u 

Z > ~ 
3 2 1 20 lY 

9 10 11 1213 

>-ou>-« 
NZZMM 

(.:J 

NC - No internal connection 

lY 

NC 

3C 
NC 

3B 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1010, SN74ALS1010 
TRIPLE J·INPUT POSITIVE·NAND BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS1 01 0 ., ........................... - 55°C to 125°C 

SN74ALS1 01 0 ................................. 0 °C to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS1010 SN74ALS1010 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-1 
IOH High-level output current 

-2.6 
mA 

12 
IOL Low-level output current mA 

24 

TA Operating free-air temperature - 55 125 a 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1010 SN74ALS1010 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V. 10H = -1 mA 2.4 3.3 
VOH 

Vee = 4.5 V 10H = -2.6 mA 
V 

2.4 3.2 

VOL 
Vee = 4.5 V. 10L = 12 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V 10L = 24 mA 
V 

0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ",A 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V. Vo = 2.25V -15 -70 -15 -70 mA 

leeH Vee = 5.5 V. VI = 0 V 0.65 1.2 0.65 1.2 mA 

leeL Vee = 5.5 V. VI = 4.5 V 3.6 6 3.6 6 mA 

tAli typical values are at Vee = 5 V, TA = 25 DC. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5,5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS 1010 SN74ALS1010 

MIN MAX MIN MAX 

tpLH 2 10 2 8 
Any Y ns 

tPHL 3 10 3 8 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS10ll, SN74ALS10ll 
TRIPLE 3·INPUT POSITIVE·AND BUFFERS 

o Buffer Version of • ALS 11 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

These devices contain three independent 3-input AND buffers, 

They perform the boolean functions Y = A-B·C or Y = A + B + C 
in positive logic. 

The SN 54ALS 1011 is characterized for operation over the full 
military temperature range of - 55 DC to 125 DC. The 

SN7 4ALS 1011 is characterized for operation from 0 DC to 
70 DC. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C y 

H H H H 

L X X L 

X L X L 

X X L L 

logic symbol 

lA 
(1) 

&C> 
lB 

(2) (12) 
lY 

lC 
(13) 

2A 
(3) 

2B 
(4) (6) 

2Y 

2C 
(5) 

3A 
(9) 

3B 
(10) (8) 

3Y 

3C.J.11 ) 

Pin numbers shown are for J and N packages. 

02661, APRIL 1982 

SN54ALS1011 ... J PACKAGE 

SN74ALS1011 , .. N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 1C 
2A 1Y 

2B 3C 
2C 3B 
2Y 3A 

3Y 

SN54ALS1011 ... FH PACKAGE 

SN74ALS1011 ... FN PACKAGE 

2A 4-

NC 
2B 
NC ., 
2C 8 

(TOP VIEW) 

U 
co<!U UU 

Z > ~ 
3 2 1 20 19 

9 10 11 1213 

>-OU>-<! 
NZZMM 

l? 

NC - No internal connection 

1Y 

NC 
3C 
NC 
3B 

Copyright 'c 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS10ll, SN74ALS10ll 
TRIPLE 3·INPUT POSITIVE·AND BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS 1011 ............................. - 55 DC to 125 DC 

SN74ALS1011 ................................. ODCt070 DC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 1 50 DC 

recommended operating conditions 

SNS4ALS1011 SN74ALS1011 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-1 

mA 
-2.6 

IOL Low-level output current 
12 

mA 
24 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1011 

MIN TYP~ MAX 

SN74ALS1011 

MIN TYP~ 
UNIT 

MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH V 

Vee = 4.5 V IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, !OL = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOL = 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 I1A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee - 5.5 V, Vo = 2.25 V -15 -70 -15 -70 mA 

leeH Vee = 5.5 V, VI = 4.5 V 1.4 2.3 1.4 2.3 mA 

leeL Vee = 5.5 V, VI = 0 V 3.6 6 3.6 6 mA 

~AII typical values are at Vee = 5 V, TA = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS1011 SN74ALS1011 

MIN MAX MIN MAX 

tpLH 2 12 2 10 
Any Y ns 

tpHL 3 11 3 9 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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o Buffer Version of • ALS20A 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

These devices contain two independent 4-input NAND buffers. 

They_ p::.rf~m _the boolean functions Y = A·B·C·D or 
Y = A + B + C + D in positive logic. 

The SN54ALS 1020 is characterized for operation over the full 

military temperature range of -55°C to 125°C. The 

SN74ALS 1020 is characterized for operation from ooC to 
70°C. 

FUNCTION TABLE (each gate) 

logic symbol 

1A 

1B 

1C 

10 

2A 

2B 

2C 

A 

H 

L 

X 

X 

X 

20 (13) 

INPUTS 

B C 

H H 

X X 

L X 

X L 

X X 

Pin numbers shown are for J and N packages. 

OUTPUT 

D Y 

H L 

X H 

X H 

X H 

L H 

1Y 

2Y 

TYPES SN54ALS1020, SN74ALS1020 
DUAL 4·INPUT POSITIVE·NAND BUFFERS 

02661. APRIL 1982 

SN54ALS 1020 ... J PACKAGE 

SN74ALS1020 ... N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 2D 

NC 2C 

1C NC 
1D 2B 
1Y 2A 

GND 2Y 

SN54ALS1020 ... FH PACKAGE 

SN74ALS1020 ... FN PACKAGE 

(TOP VIEW) 

U 
en ~ U UO 

Z>N 

2 1 2019 

>-OU>-<l: 
ZZNN 
(,:J 

IiIc - No internal connection 

2C 
NC 
NC 
NC 
2B 

Copyright © 1982 by Texas Instruments Incorporated 

TEXAS INSTRUMENTS 2·469 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

IT] 
I 



-

TYPES SN54ALS1020, SN74ALS1020 
DUAL 4·INPUT POSITIVE·NAND BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .......................................... ' .......................... 7 V 
Operating free-air temperature range: SN54ALS1 020 ............................. - 55°C to 125°C 

SN7 4ALS 1020 ................................. 0 °e to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS1020 SN74ALS1020 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-1 
IOH High-level output current 

-2.6 
mA 

12 
IOL Low-level output current mA 

24 

TA Operating free-air temperature - 55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1020 SN74ALS1020 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
VOH V 

Vee = 4.5V IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOL = 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 /lA 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Va = 2.25 V -15 -70 -15 -70 mA 

leeH Vee = 5.5 V, VI = a V 0.5 0.8 0.5 0.8 mA 

leeL Vee = 5.5 V, VI = 4.5 V 2 3.2 2 3.2 mA 

tAil typical values are at Vee = 5 V, TA = 25 ae. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54ALS1020 SN74ALS1020 

MIN MAX MIN MAX 

tPLH 
Any 

2 10 2 8 
Y ns 

tpHL 3 10 3 8 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS1032, SN54AS1032, SN74ALS1032, SN74AS1032 
OUADRUPLE 2·INPUT POSITIVE·OR BUFFERS 

o Quad Versions of 'ALS832 and 'AS832 

o Buffer Version of 'ALS32 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

These devices contain four independent 2-input OR buffers. 
They perform the boolean functions Y = A + 8 or Y = A·§ in 
positive logic. 

The SN54ALS1032 and SN54AS1032 are characterized for 
operation over the full military temperature range of - 55 DC to 
125 DC. The SN74ALS1032 and SN74AS1032 are 
characterized for operation from 0 DC to 70 DC. 

logic symbol 

1A 
(1) 

1B 
(2) 

2A 
(4) 

2B 
(5) 

3A 
(9) 

3B 
(10) 

4A 
(12) 

4B 
(13) 

FUNCTION TABLE 

(each gate) 

INPUTS OUTPUT 

A B Y 

H X H 

X H H 

L L L 

;;>1 C> 

Pin numbers shown are for J and N packages. 

(3) 1Y 

(6) 2Y 

(8) 3Y 

(11) 4Y 

02661, DECEMBER 1982 

SN54ALS1032,SN54AS1032 ... JPACKAGE 

SN74ALS1032, SN74AS1032 ... N PACKAGE 

(TOP VIEW) 

1A VCC 
18 48 
1Y 4A 
2A 4Y 
28 38 
2Y 3A 

GND 3Y 

SN54ALS1032, SN54AS1032 ... FH PACKAGE 

SN74ALS1032, SN74AS1032 ... FN PACKAGE 

lY 

NC 
2A 
NC 
28 

7 

8 

(TOP VIEW) 

U 
al<X:UUal 

z>o::t 

9 10 111213 

>- OU>-<X: 
N ZZC"'lC"'l 

c.:J 

14 

NC - No internal connection 

4A 
NC 
4Y 
NC 
38 
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2·472 

TYPES SN54ALS1032, SN54AS1032, SN74ALS1032, SN74AS1032 
QUADRUPLE 2·INPUT POSITIVE·OR BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. VCC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS 1032 ............................. - 55 DC to 1 25 °C 

SN74ALS1032 ................................. ODCt070 0 C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 1 50 °C 

recommended operating conditions 

SN54ALS1032 SN74ALS1032 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-1 

-2.6 
mA 

10L Low-level output current 
12 

24 
mA 

TA Operating free-air temperature - 55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1032 SN74ALS1032 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V. 10H = -1 mA 2.4 3.3 
VOH V 

Vee = 4.5 V. 10H = -2.6 mA 2.4 3.2 

VOL 
Vee = 4.5 V. 10L = 12 mA 0.25 0.4 0.25 0.4 

V 
Vee = 4.5 V. 10L = 24 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 !JA 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V. Va = 2.25 V -15 -70 -15 -70 mA 

leeH Vee = 5.5 V. VI = 4.5V 2.5 5 2.5 5 mA 

leeL Vee = 5.5 V. VI = 0 V 5.5 10 5.5 10 mA 

tAil typical values are at VCC = 5 V. T A = 25°C. 

§The output condit',ons have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

switching characteristics (see note 1) 

VCC = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO RL = 500 Q. 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS 1032 SN74ALS1032 

MIN MAX MIN MAX 

tpLH 2 12 2 10 
A or B Y ns 

tpHL 3 15 3 13 

NOTE1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS1032, SN54AS1032, SN74ALS1032, SN74AS1032 
QUADRUPLE 2-INPUT POSITIVE-OR BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS 1032 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN7 4AS 1032 .................................. 0 °e to 70 "C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54AS1032 SN74AS1032 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -40 -48 mA 

IOL Low-level output current 40 48 mA 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS1032 SN74AS1032 
PARAMETER TEST CONDITIONS 

MIN TYPJ: MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, IOH = --40 mA 2 

Vee = 4.5 V, IOH = -48 mA 2 

Vee = 4.5 V, IOL = 40 mA 0.25 0.5 
VOL 

Vee = 4.5 V, IOL = 48 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 . 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

IlL Vee = 5.5 V, VI = 0.9 V -0.2 -0.2 

lo§ Vee = 5.5 V, Vo = 2.25 V -150 -150 

leeH Vee = 5.5 V, VI = 0 V 15 15 

leeL Vee = 5.5 V, VI = 4.5 V 25 25 

tAli typical values are at Vee = 5 V. T A = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

switching characteristics (see note 1) 

VCC = 5 V, VCC = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

FROM TO RL = 500 Q, RL = 500 Q, 
PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AS1032 SN54AS1032 SN74AS1032 

TYPJ: MIN TYPJ: 

tpLH A or B Y 2.5 

tpHL A or B Y 2.4 

tAli typical values are at Vee = 5 V, T A = 25°e. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 

TEXAS INSTRUMENTS 
INCORPORATED 

Instruments reserves the right to change or 
discontinue this product without notice. POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

3.3 

3.0 
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3.0 
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mA 

iJA 

mA 

mA 
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mA 

UNIT 

ns 

ns 
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TYPES SN54ALS1034, SN54AS1034, SN74ALS1034, SN74AS1034 
HEX BUFFERS 

~ 0 'AS 1034 Offers High Capacitive-Drive Capability 

o Noninverting Buffers 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

These devices contain six independent noninverting buffers. 

They perform the boolean functions Y = A. 

The SN54ALS1034 and SN54AS 1034 are characterized for 

operation over the full military temperature range of - 55 DC to 

125 D e. The SN74ALS1034 and SN74AS1034 are 
characterized for operation from 0 De to 70 De. 

FUNCTION TABLE (each bufferl 

INPUT OUTPUT 

A Y 

H H 
L L 

logic symbol 

lA 
(1) 

[> 

2A 
(3) 

3A 
(5) 

4A 
(9) 

5A 
(11) 

6A 
(13) 

Pin numbers shown are for J and N packages. 

02661. APRIL 1982 

SN54ALS 1 034. SN54AS 1034 ... J PACKAGE 

SN74ALS 1034. SN74AS 1034 ... N PACKAGE 

(TOP VIEW) 

1A Vee 
1Y 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 4A 

GND 4Y 

SN54ALS1034. SN54AS1034 ... FH PACKAGE 

SN74ALS1034. SN74AS1034. " FN PACKAGE 

(TOP VIEW) 

u 

~ <! U u<! 
z > CD 

2A 6Y 

NC NC 
2Y 5A 

NC NC 
3A 5Y 

>- 0 u >- <! 
C'? z Z <t <:t 

t9 

NC-No internal connection 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1034, SN74ALS1034 
HEX BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS1 034 ............................. - 55 °C to 125 °e 

SN74ALS1034 ................................. OOet070 0 e 

Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 6 5 °C to 1 50 °e 

recommended operating conditions 

SN54ALS1034 SN74ALS1034 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-1 
IOH High-level output current 

- 2.6 
mA 

12 
IOL Low-level output current 

24 
mA 

TA Operating free-air temperature -55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN 54ALS 1 034 SN74ALS1034 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V. IOH = -1 mA 2.4 3.3 
VOH V 

Vce = 4.5 V, IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V. IOL = 12 mA 0.25 0.4 
VOL V 

Vee = 4.5 V. IOL = 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 ,..A 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

leCH Vec = 5.5 V. VI = 4.5 V 3 3 mA 

ICCL Vce = 5.5 V. VI = 0 V 7.8 7.8 mA 

~AII typical values are at Vee; 5 V. T A ; 25°e. 

§The output conditiono have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

UNIT 
(INPUT) IOUTPUT) TA = MIN to MAX 

SN54ALS1034 SN74ALS1034 

MIN TYPt MAX MIN TYPt MAX 

tpLH 4 4 
A Y ns 

tpHL 4.5 4.5 

.AII typical values are at Vee; 5 v, TA ; 25°e. 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

ADVANCE INFORMATION 

.. 

This page contains information on a new 
product. Specifications are subject to 
change without notice. 

TEXAS INSTRUMENTS 2-475 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

I 



• 

TYPES SN54AS1034, SN74AS1034 
HEX BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS1 034 .............................. - 55 °e to 125 °e 

SN74AS1034 .................................. 0 °e to 70 °e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54AS1034 SN74AS1034 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-40 
IOH High-level output current mA 

-48 

40 
IOL Low-level output current mA 

48 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS1034 SN74AS1034 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, IOH = -40 mA 2 2 V 

Vee = 4.5 V, IOH = -48 mA 2 

Vee = 4.5 V, IOL = 40 mA 0.25 0.5 
VOL V 

Vee = 4.5 V, IOL = 48 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.2 0.2 mA 

IIH Vee = 5.5 V, VI = 2.7 V 40 40 IJA 

IlL Vee - 5.5 V, VI = 0.4 V -0.4 -0.4 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -150 -150 mA 

leeH Vee - 5.5 V, VI = 0 V 3 3 mA 

leeL Vee = 5.5 V, VI = 4.5 V 18 18 mA 

*AIJ typical values are at Vee = 5 v, TA = 25 De. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see note 1) 

VCC = 5 V, vcc = 4.5 V to 5.5 V, 

CL = 15 pF, CL = 50 pF, 

FROM TO RL = 500 Q, RL = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AS1034 SN54AS1034 SN74AS1034 

TYPt MIN TYPt MAX MIN TYPt MAX 

tpLH 1.7 2.6 2.6 
A Y ns 

tpHL 1.6 2.7 2.7 

*AIJ typical values are at Vee = 5 V, T A = 25 De. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

PRODUCT PREVIEW 

2.476 This page contains information on a TEXAS INSTRUMENTS 
product under development. Texas INCORPORATED 

Instruments reserves the right to change or POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
discontinue this product without notice. 
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TYPES SN54ALS1035, SN74ALS1035 
HEX NONINVERTING BUFFERS WITH OPEN·COLLECTOR OUTPUTS 

• Noninverting Buffers with Open-Collector Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

These devices contain six independent non inverting buffers. 

They perform the boolean functions Y = A. The open-collector 

outputs require pull-up resistors to perform correctly. They may 

be connected to other open-collector outputs to implement 
active-low wired-OR or active-high wired-AND functions. Open­

collector devices are often used to generate higher VOH levels. 

The SN54ALS 1035 is characterized for operation over the full 

military temperature range of - 55°C to 125°C. The 

SN7 4ALS 1035 is characterized for operation from O°C to 

70°C. 

FUNCTION TABLE (each buffer) 

INPUT OUTPUT 

A Y 

H H 

L L 

logic symbol 

1A 
(1) [>. 

~ 
(2) 1Y 

2A 
(3) (4) 2Y 

3A 
(S) (6) 3Y 

4A 
(9) (8) 4Y 

SA 
(11) (10) SY 

6A 
(13) (12) 

6Y 

Pin numbers shown are for J and N packages. 

D2661, APRIL 1982 

SN54ALS1035 ... J PACKAGE 

SN74ALS1035 ... N PACKAGE 

(TOP VIEW) 

lA VCC 
lY 6A 

2A 6Y 

2Y 5A 

3A 5Y 

3Y 4A 

GND 4Y 

SN54ALS1035 ... FH PACKAGE 

SN74ALS1035 ... FN PACKAGE 

2A 

NC 5 

2Y 6 

NC 

3A 

(TOP VIEW) 

u 
>- <l: U U <l: 

.-Z><D 

NC - No internal connection 

6Y 

NC 

5A 

NC 

5Y 

Copyright (C) 1982 by Texas Instruments Incorporated 

ADVANCE INFORMATION 
TEXAS INSTRUMENTS 2-477 This document contains information 

a new product. Specifications are subject 
to change without notice. 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



TYPES SN54ALS1035, SN74ALS1035 
HEX NONINVERTING BUFFERS WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 

Off-state output voltage ............................................................ 7 V 

Operating free-air temperature range: SN54ALS 1035 ....................... . . . . .. - 55 DC to 1 25 DC 

SN74ALS1035 ................................. 0 DC to 70 DC 

Storage temperature range ..................... . .................... , - 65 DC to 150 DC 

• recommended operating conditions 

SN54AlS1035 SN74AlS1035 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

12 
10l low-level output current mA 

24 

TA Operating free-air temperature - 55 125 a 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS1035 SN74AlS 1035 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

Vee = 4.5 V, IOl = 12 mA 0.25 0.4 0.25 0.4 
VOl V 

Vee = 4.5 V IOl = 24 mA 0.35 0.5 

II Vee = 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI - 2.7V 20 20 I'A 

III Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 mA 

leeH Vee = 5.5 V, VI = 4.5 V 3.2 3.2 mA 

leel Vee = 5.5 V, VI = a V 8.6 8.6 mA 

tAli typical values are at VCC 0 5 V. T A ~ 25 "C. 

switching characteristics (see note 1) 

VCC = 4.5 V to 5.5 V, 

Cl = 50 pF, 

FROM TO Rl = 680 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlS1035 SN74AlS1035 

MIN TYPt MAX MIN TYPt MAX 

tplH A Y 20 20 ns 

tPHl A y 5 5 ns 

tAli typical values are at Vce = 5 V. TA = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS1240, SN54ALS1241, SN74ALS1240, SN74ALS1241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

02661, DECEMBER 1982 

• Low·Power Version of • ALS240 and' ALS241 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• P-N-P Inputs Reduce DC Loading 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed specif­
ically to improve both the performance and density of 
three-state memory address drivers, clock drivers, and bus­
oriented receivers and transmitters. The designer has a 
choice of selected combinations of inverting and non­
inverting outputs, symmetrical G (active-low output 
control) inputs, and complementary G and G inputs. These 
devices feature high fan-out and improved fan-in. 

The -1 versions of the SN74ALS' parts are identical to the 
standard versions except that the recommended maximum 
IOL is increased to 24 milliamperes. There are no -1 
versions of the SN54ALS' parts. 

logic symbols 

lAl 

lA2 

lA3 

lA4 

'ALS1240 

1Yl 

1Y2 

1Y3 

1Y4 

SN54ALS124~SN54ALS1241 .•. JPACKAGE 

SN74ALS1240, SN74ALS1241 ... N PACKAGE 

(TOP VIEWI 

1<3 Vee 
1A1 2G/2G-
2Y4 1Y1 

1A2 2A4 

2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 

1A4 2A2 

2Y1 1Y4 

GND 2A1 

SN54ALS1240, SN54ALS1241 ... FH PACKAGE 

SN74ALS1240, SN74ALS1241 ... FN PACKAGE 

1A2 
2Y3 
1A3 
2Y2 
1A4 

(TOP VIEWI 

*2G for 'ALS1240 or 2G for 'ALS1241 

1Y1 
2A4 
1Y2 
2A3 
1Y3 

2G functional block diagrams (positive logic) 

2Al 

2A2 

2A3 

2A4 

lG 

lAl 

lA2 

lA3 

lA4 

2G 

2Al 

2A2 

2A3 

'ALS1241 

Pin numbers shown are for J and N packages. 

2Yl 

2Y2 

2Y3 

2Y4 

1Yl 

lY2 

lY3 

1Y4 

2Yl 

2Y2 

2Y3 2A3 

'ALS1240 'ALS1241 

(181 lYl 11811Yl 

>o-_+-,-ll_6~1 1 Y2 1161
1Y2 

1141 lY3 1141 lY3 

:>o-_---:(~12~1 1 Y 4 11211Y4 

191 191 
2Yl 2Yl 

171 2Y2 171 2Y2 

151 2Y3 
(51 

2Y3 

131 2Y4 131 
2Y4 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1240, SN54ALS1241, SN74ALS1240, SN74ALS1241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS 1240, SN54ALS 1241 ................. - 55°C to 125 °e 

SN74ALS1240,SN74ALS1241 ..................... Ooew700e 
Storage temperature range .............................................. " - 65°C to 1 50 °e 

recommended operating conditions 

SN54ALS1240 SN74ALS1240 

SN54ALS 1241 SN74ALS1241 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-12 
10H High-level output current mA 

-15 

8 

10L Low-level output current 16 mA 

24t 

TA Operating free-air temperature - 55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

The 24·mA limit applies for the SN74ALS1240·1 and SN74ALS1241·1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1240 SN74ALS1240 

PARAMETER TEST CONDITIONS SN54ALS1241 SN74ALS1241 UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V. 10H = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V. 10H = -12 mA 2 V 

Vee = 4.5 V. 10H = -15 mA 2 

Vee = 4.5 V. 10l = 8 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V. IOL = 16 mA V 
0.35 0.5 

(lOL = 24 mA for -1 versions) 

10ZH Vee = 5.5 V. Vo = 2.7 V 20 20 /-lA 

10Zl Vee = 5.5 V. Vo = 0.4 V -20 -20 /-lA 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 /-lA 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 6.5 6.5 

lee Vee = 5.5 V I Outputs low 10 10 mA 

I Outputs disabled 12 12 

~AII typical values are at Vee = 5 V. T A = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 
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TYPES SN54ALS1240, SN54ALS1241, SN74ALS1240, SN74ALS1241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• ALS 1240 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS1240 SN74ALS1240 

MIN TYPi MAX MIN TYPi MAX 

tpLH 9 9 
A Y 

9 9 
ns 

tpHL 

tpZH G 
17 17 

Y ns 
tpZL 19 19 

tpHZ G 7 7 
Y ns 

tpLZ 6 6 

'ALS 1241 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS1241 SN74ALS1241 

MIN TYPi MAX MIN TYPi MAX 

tpLH 9 9 
A Y 

9. 
ns 

tpHL 9 

tpZH - 17 17 
G or G Y ns 

tpZL 19 19 

tpHZ IT orG 
7 7 

Y ns 
tpLZ 6 6 

tAli typical values are at VCC = 5 V, T A = 25°C. 

NOTE': For load circuit and voltage waveforms, see page '·12. 
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TYPES SN54ALS1242, SN54ALS1243, 
SN74ALS1242, SN74ALS1243 

OUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

o 2-Way Asynchronous Communication between Data 
Buses 

o P-N-P Inputs Reduce DC Loading 

• Low-Power Version of 'ALS242, and' ALS243 

o Three-State Outputs 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

02661, DECEMBER 1982 

SN54ALS1242,SN54ALS1243 JPACKAGE 

SN74ALS1242,SN74ALS1243 N PACKAGE 

(TOP VIEW) 

GAB VCC 
NC GBA 
A1 NC 
A2 B1 
A3 B2 
A4 B3 

description 
GND~_~r- B4 

2·482 

These quadruple bus transceivers are designed for two-way 
communication between data buses. The control function 
implementation allows for maximum flexibility in timing. 

These devices allow data transmission from the A bus to the B 
bus or from the B bus to the A bus depending upon the logic 
levels at the enable inputs (GBA and GAB). 

The enable inputs can be used to disable the device so that the 
buses are effectively isolated. 

The dual-enable configuration gives the 'ALS1242 and 
'ALS 1243 the capability to store data by simultaneous enabling 
of GAB and GBA. Each output reinforces its input in this 
transceiver configuration. Thus, when both control inputs are 
enabled and all other data sources to the two sets of bus lines are 
at high impedance, both sets of bus lines (8 in all) will remain at 
their last states. The 4-bit codes appearing on the two sets of 
buses will be complementary for the' ALS 1242 or identical for 
the 'ALS1243. 

The -1 versions of the SN74ALS' parts are identical to the 
standard versions except that the recommended maximum IOL is 
increased to 24 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54ALS 1242 and SN54ALS 1243 are characterized for 
operation over the full military temperature range of - 55 °C to 
125°C. The SN74ALS1242 and SN74ALS1243 are 
characterized for operation from 0 °C to 70 °C. 

SN54ALS1242,SN54ALS1243 

SN74ALS1242,SN74ALS1243 

(TOP VIEW) 

A1 

NC 5 

A2 6 

NC 7 

A3 8 

3 2 1 2019 

9 10 11 1213 

NC - No internal connection 

FUNCTION TABLE 

GAB GBA 'AlS1242 

L L A to B 

H H B to A 

H L Isolation 

FH PACKAGE 

FN PACKAGE 

NC 
NC 
B1 
NC 
B2 

'ALS1243 

A to B 

B to A 

Isolation 

L H 
Latch A and B Latch A and B 

(A = B) (A = B) 

PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated. 
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logic symbols 

'ALS1242 

GBA 

GAB 
(1 ) 

(3) 
A1 

A2 
(4) 

/51 
A3 

(6) 
A4 

'ALS1243 

GBA 

GAB 

A1 

A2 

A3 

A4 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS1242, SN54ALS1243, 
SN74ALS1242, SN74ALS1243 

QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

logic diagrams (positive logic) 

'ALS1242 

A2 (4) (10) B2 

B2 

(9) A3 (5) (9) B3 
B3 

(8) 
B4 

A4 (6) (8) B4 

'ALS1243 

B1 

A2 (4) (10) B2 

B2 

B3 A3 (5) (9) B3 

B4 A4 (6) (8) B4 
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INCORPORATED 
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TYPES SN54ALS1242, SN54ALS1243, 
SN74ALS1242, SN74ALS1243 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs ........................................................... 7 V 

lID ports .......................................................... 5.5 V 
Operating free-air temperature range: SN54AS1242, SN54ALS1243 ................. - 55°C to 125°C 

SN74AS1242, SN74ALS1243 ..................... 0 °e to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS1242 SN74ALS1242 

SN54ALS1243 SN74ALS1243 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-12 
IOH High-level output current 

-15 
mA 

8 

IOL Low-level output current 16 mA 

24t 
~-

TA Operating free-air temperature - 55 125 a 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 24·mA limit applies for the SN74ALS1242-1 and SN74ALS1243-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1242 SN74ALS1242 

PARAMETER TEST CONDITIONS SN54ALS1243 SN74ALS1243 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, IOH = -12 mA 2 

Vee = 4.5 V IOH = -15 mA 2 

Vee = 4.5 V, IOL = 8 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V IOL = 16 mA 

(IOL = 24 mA for -1 versions) 
0.35 0.5 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports. 
Vee = 5.5 V, VI = 2.7 V 

20 20 

Control inputs -0.1 -0.1 
IlL Vee = 5.5 V, VI = 0.4 V 

A or B ports. -0.1 -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Outputs high 

'ALS1242 Outputs low 

lee Vee = 5.5 V 
Outputs disabled 

Outputs high 

'ALS1243 Outputs low 

Outputs disabled 

tAli typical values are at Vee = 5 V, T A = 25 De. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

AFor 1/0 ports, the parameters IIH and IlL include the off-state output current. 

Additional information on these products can be obtained from the factory as it becomes available. 

UNIT 

V 

V 

V 

mA 

IJA 

mA 

mA 

mA 
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TYPES SN54ALS1242, SN54ALS1243, 
SN74ALS1242, SN74ALS1243 

QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• ALS 1 242 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS1242 SN74ALS1242 

MIN TYPt MAX MIN TYPt MAX 

tpLH 
A or B B or A 

tpHL 

tpZH 
GAB B 

tpZL 

tpHZ 
GAB B 

tpLZ 

tpZL 
GBA A 

tpZL 

tpHZ 
GBA A 

tpLZ 

• ALS 1243 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS1243 SI'174ALS1243 

MIN TYPt MAX 

tPLH 
A or B B or A 

tpHL 

tpZH 
GAB B 

tpZL 

tpHZ 
GAB B 

tpLZ 

tpZH 
GBA A 

tpZL 

tpHZ 
GBA A 

tpLZ 

~AII typical values are at VCC = 5 V. T A = 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

This page contains information on aTE X A sIN S T RUM EN T S 
product under development. Texas I NCOR POR AT E 0 

Instruments reserves the right to change or 
discontinue this product without notice. 
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MIN TYPt MAX 

UNIT 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54ALS1244. SN74ALS1244 
OCTAL BUFFER AND DRIVER WITH 3·STATE OUTPUTS 

• Low-Power Version of • ALS244 

• 3-State Outputs Drive Bus Lines or Buffer Memory 
Address Registers 

• P-N-P Inputs Reduce DC Loading 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

02661. DECEMBER 19B2 

SN54AlS1244 ... J PACKAGE 

SN74AlS1244 ... N PACKAGE 

(TOP VIEW) 

1<3 Vee 
1A1 2(3 

2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 • description 2Y2 1Y3 

2·486 

This octal buffer and line driver is designed specifically to 
improve both the performance and density of three-state 

memory address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with the' ALS 1240 
and' ALS 1241 this device provides the choice of selected com­

binations of inverting and noninverting outputs symmetrical G 
(active-low input control) inputs, and complementary G and G 
inputs. 

The -1 version of the SN74ALS 1244 is identical to the standard 
version except that the recommended maximum IOL is increased 

to 24 milliamperes. There is no -1 version of the SN54ALS 1244. 

The SN54ALS 1244 is characterized for operation over the full 

military temperature range of - 55 °e to 125°e. The 
SN74ALS1244 is characterized for operation from ooe to 

70 oe. 

functional block diagram (positive logic) 

tAt 
(21 (181 tVt 

tA2 
(4) (t6) 

tV2 

tA3 
(6) (t41 

tv3 

tA4 
(8) (t2) 

tv4 

2At (11) >-_-+-~(9;.;...) 2Vt 

2A2 (13) >_-+_.:..;.(7..;.,.) 2V2 

2A3 (t5) >_-+-.....:.(5;.:.,) 2V3 

2A4 (17) >-__ --.,;(....;..31 2V4 

Pin numbers shown are for J and N packages 

1A4 2A2 
2Yl lY4 
GND 2Al 

SN54AlS1244 ... FH PACKAGE 

SN74AlS1244 ... FN PACKAGE 

1A2 
2Y3 
1A3 
2Y2 
1A4 

(TOP VIEW) 
'<t..- U 
>- ~ I(!) UI(!) 
N..-..->N 

logic symbol 

to 

tAt 

lA2 

tA3 

lA4 

20 

2Al 

2A2 

2A3 

2A4 
(17) 

1Y1 
2A4 
1Y2 
2A3 
1Y3 

1Y2 

1Y3 

1Y4 

2Vl 

2V2 

2V3 
(3) 

2V4 

Copyright \e) 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1244, SN74ALS1244 
OCTAL BUFFER AND DRIVER WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature I'ange (unless otherwise noted) 

Supply voltage. Vee ., ............................................................ 7 V 
Input voltage .............................................................. , ..... 7 V 
Voltage applied to a disabled 3-state output .......... , ................................... 5.5 V 
Operating free-air temperature range: SN 54ALS 1244 .. , ......................... , - 55 °e to 125 °e 

SN74ALS1244 ....... ' ......................... OOeto70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

IOH High-level output current 

IOL low-level output current 

TA Operating free-air temperature 

tThe extended limits apply only if Vee is maintained between 4,75 V and 5,25 V, 
The 24-mA limit applies for the SN74ALS1244-1 only. 

SN54ALS1244 

MIN NOM MAX 

4,5 5 5.5 

2 

0,8 

-12 

8 

- 55 125 

SN74ALS1244 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

mA 
-15 

16 mA 

24t 

0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1244 SN74ALS1244 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V. IOH = -3 mA 2.4 3.2 2.4 ::1.2 

VOH Vee = 4.5 V. 10H = -12 mA 2 V 

Vee = 4,5 V. IOH = -15 mA 2 

Vee = 4.5 V. IOL = 8 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4,5 V. IOl = 16 mA 

(IOl = 24 mA for - 1 version) 
0.35 0.5 

V 

IOZH Vee = 5.5 V. Vo = 2,7 V 20 20 fAA 

IOZl Vee = 5.5 V. Vo = 0.4 V -20 -20 fAA 

II Vee = 5.5 V. VI = 7 V 0.1 0,1 mA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 fAA 

III Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5,5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 6 12 6 11 

lee Vee = 5.5 V L Outputs low 10 18 10 17 mA 

I Outputs disabled 11 22 11 20 

tAli typical values are at Vee = 5 V. TA = 25 De. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

TEXAS INSTRUMENTS 
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TYPES SN54ALS1244, SN74ALS1244 
OCTAL BUFFER AND DRIVER WITH 3·STATE OUTPUTS 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 Q. 

PARAMETER R2 = 500 Q, UNIT 
(INPUT! (OUTPUT! 

TA = MIN to MAX 

SN54ALS1244 SN74ALS1244 

MIN MAX MIN MAX • tpLH 4 16 4 14 
A Y ns 

tpHL 4 16 4 14 

tpZH G 8 28 9 25 
Y ns 

tpZL 10 35 11 32 

tpHZ IT 2 12 2 10 
Y ns 

tpLZ 3 21 3 16 

NOTE 1: For load circuit and voltage wavelorms. see page 1·12. 
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TYPES SN54ALS1245, SN74ALS1245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

o 'Bidirectional Bus Transceivers in High-Density 20-Pin 
Packages 

o Lower-Power Version of ' ALS245 

o 'ALS1245 is Identical to 'ALS1645 

o Package Options Include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

This octal bus transceiver is designed for asynchronous two-way 

communication between data buses. The device transmits data 
from the A bus to the B bus or from the 8 bus to the A bus 
depending upon the level at the direction control (DIR) input. The 

enable input (G) can be used to disable the device so the buses 
are effectively isolated. 

The -1 version of the SN74ALS1245 is identical to the standard 

versions except that the recommended maximum IOL is 
increased to 24 milliamperes. There is no -, version of the 

SN54ALS1245. 

The SN54ALS 1245 is characterized for operation over the full 
military temperature range of - 55 °e to 125°e. The 

SN74ALS1245 is characterized for operation from ooe to 
70 oe. 

FUNCTION TABLE 

CONTROL 

INPUTS OPERATION 

G OIR 

02661, DECEM8ER 1982 

SN54ALS 1245 ... J PACKAGE 

SN74ALS1245 ... N PACKAGE 

(TOP VIEW) 

DIR Vee 
A1 G 
A2 81 
A3 82 
A4 83 
A5 84 
A6 85 
A7 86 
A8 87 

GND 88 

SN54ALS1245 

SN74ALS1245 

FH PACKAGE 

FN PACKAGE 

N .... c: ~ « « (5 > 1(,9 

3 2 1 2019 

9 10 11 1213 

B1 
B2 
B3 
B4 
B5 

L L B data to A bus logic symbol 
L H A data to B bus 

H X Isolation G 
DIR 

A1 81 
logic diagram (positive logic) 

A2 82 

A3 83 

A4 84 

A5 85 

B1 A6 86 

A7 87 

TO SEVEN OTHER TRANSCEIVERS A8 88 

Pin numbers shown are for J and N pAckages, 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1245, SN74ALS1245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs ............................................................ 7 V 

1/0 ports ........................................................... 5.5 V 
Operating free-air temperature range: SN54ALS1245 .............................. - 55 °e to 125 °e 

SN74ALS1245 ................................. Qoeto70oe 
Storage temperature range ................................................ - 65 °e to 150 °e 

recommended operating conditions 

SN54AlS1245 SN74AlS1245 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
-12 

-15 
mA 

8 

IOL Low·level output current 16 mA 

24t 

TA Operating free-air temperature -55 125 0 70 DC 

tThe extended limit applies only if Vee is maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN74ALS1245-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS1245 SN74AlS1245 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18mA -1.5 -1.5 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH Vec = 4.5 V, IOH = -12 mA 2 

VCC = 4.5 V, IOH = -15 mA 2 

Vec = 4.5 V, IOL = 8 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, IOL = 16 mA 
0.35 0.5 

(I0L = 24 mA for - 1 version) 

Control inputs Vec = 5.5 V, VI = 7 V 0.1 0.1 
II 

A or B ports'" Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports'" 
Vee = 5.5 V, VI = 2.7 V 

20 20 

Control inputs 
Vee = 5.5 V, 

-0.1 -0.1 
IlL 

A or B ports'" 
VI = 0.4 V 

-0.1 -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

I Output high 20 33 20 32 

ICC Vce = 5.5 V I Output low 23 39 23 37 

r Output disabled 25 41 25 39 

tAli typical values are at Vee = 5 V, TA = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

AFor 1/0 ports, the parameters IIH and IlL include the off-state output current. 

UNIT 

V 

V 

V 

mA 

JlA 

mA 

mA 

mA 
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switching characteristics (see note 2) 

PARAMETER 
FROM 

(INPUT) 

tpLH 
A or B 

tpHL 

tpZH G 
tpZL 

tpHZ G 
tpLZ 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

TYPES SN54ALS1245, SN74ALS1245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

TO R2 = 500 Q, 
UNIT 

(OUTPUT) TA = MIN to MAX 

SN54ALS1245 SN74ALS1245 

MIN MAX MIN MAX 

4 15 4 13 
BorA ns 

4 15 4 13 

10 27 10 25 
A or B ns 

13 32 13 29 

4 20 4 18 
A or B ns 

5 23 5 21 

TEXAS INSTRUMENTS 2·491 
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• Multiplies Any Combination of Unsigned, 
Signed, Integer, or Fractional Inputs 

• Registered Inputs and Outputs 

• Comparable to the TRW MPY-16HJ 

• Choice of Single-Signed, Double-Signed, 
Unsigned, or Signed Fractionally 
Adjusted Outputs • • Overflow Detected if a Combination of 
Input Data and/ or Output Formats Result 
in a Number that Cannot be Represented 

• Rounding is Provided for Both Integer 
and Fractional Results 

• Flexible Input-Output Format Aids in 
Expansion to Multiple Precision Results 

• 55 ns Typical Unclocked Multiply Time 

• Power Dissipation Approximately 1 .5 W 

• 3-State Outputs 

• Ideal for Signal Processing, Including 
Digital Filters, FFTs, and Automatic 
Line Integration 

• Expansion of the Arithmetic Capabilities 
of Mini and Micro Systems 

• Output may be Complemented 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to 
Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

TYPES SN54ALS1616, SN74ALS1616 
16- X 16-81T MULTIMODE MULTIPLIERS 

02661. JUNE 1982 

SN54Al1616, SN74AlS1616 .. , JD PACKAGE 
(TOP VIEW) 

X4 X5 
X3 X6 

X2 X7 
Xl XB 

(lSB)XO X9 

OElS Xl0 
ClKP Xll 
ClKY X12 

(lSB) YO/PRO X13 
Yl/PRl X14 
Y2/PR2 X15 (MSB) 
Y3/PR3 CLKX 
Y4/PR4 RND 
Y5/PR5 OPO 
Y6/PR6 OPl 
Y7/PR7 VCC 
YB/PRB CHGSIGN 
Y9/PR9 GND 

Yl0/PR10 GND 
Yll/PRll OP2 
Y12/PR12 FT 
Y13/PR13 OVR 
Y14/PR14 -OEMS 

Y15/PR15 ClKOP 
PR16 PR3l (MSB) 

PR17 PR30 
PR1S PR29 
PR19 PR2S 
PR20 PR27 
PR2l PR26 
PR22 PR25 

PR23 PR24 

SN!l4AlS1616 ... FH PACKAGE 

SN74AlS1616 ... FN PACKAGE 

For chip carrier information 
contact the factory 

description 

2-492 

The SN54ALS1616 and SN74ALS1616 allow the user to generate fast 16 X 16 multiplications at low power. An 
input-output formatting scheme is available that allows combinations of unsigned, single-signed, or double-signed 
outputs. Binary adjustment is provided internally to allow 16N- X 16M-bit multiples to be easily implemented with an 
external adder. An overflow pin is provided and will become active (high) if an input data and output format 
combination produces a result that exceeds 32 bits. Rounding may be implemented for either fractional or integer 
outputs. 

The 'ALS1616 is designed to match all unsigned and two's-complement number systems including: 

Unsigned Integer 
Unsigned Fractional 
Signed Integer 
Signed Fractional 

PRODUCT PREVIEW 

This document contains information on a 
product under development. Texas Instru­
ments reserves the right to change or dis­
continue this product without nOTice. 

Copyright ©1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1616. SN74ALS1616 
16- X 16-81T MULTIMODE MULTIPLIERS 

Multiplication may be performed in all eight combinations of these four number systems. Representations of numbers 
in these systems differ in the weight assigned to each data bit and placement of the binary point. 

Registers are provided for the X inputs and Y outputs. If FT is high, the output registers are bypassed. If FT is low, the 
contents of the edge-triggered registers are fed to the output. The output registers will look like transparent registers if 
FT is tied to an inverted version of ClKP. 

The 'AlS1616 consists of two input registers (X and Y), a control register, a multiplier array, a format shifter, an output 
register, and three-state output buffers. The two 16-bit binary numbers are received and stored in the X and Y input 
registers on the rising edge of clock input signals ClKX and ClKY. Operation codes (OPO through OP2), change sign 
(CHGSIGN), and rounding (RND) are inputs to the control register and determine the input and output format, 
complementing function, and the rounding function. The control signals are stored in the control register on the 
rising edge of ClKOP. Table 1 provides the input and output format and rounding function for each operation code. The 
32-bit product (PRO through PR31) and an overflow indicator from the multiplier array are stored in the output register. 
The output register is divided into two parts; the most-significant half and the least-significant half. On the rising edge 
of clock input ClKP, product bits PR16 through PR31 are stored in the most-significant half and product bits PRO 
through PR15 are stored in the least-significant half. In addition, the overflow indicator is stored in the output register. 
When high, the CHGSIGN input causes the output of the multiplier array, MPR31 through MPR01, to be the two's 

complement of the product specified by the operation code. 

The most-significant product bits are output through the three-state outputs PR15 through PRO. These pins and the 
three-state overflow output (OVR) will all be in the high-impedance state when output enable OEMS is high. The 
least-significant product bits are multiplexed with the sixteen Y input bits through the three-state I/O ports Y15/P15 
through YO/PRO. These pins will be in the high-impedance (input) state when output enable OElS is high. Table 2 
provides the pin names and signal functions for all'AlS1616 pins. 

The SN54AlS1616 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74AlS1616 is characterized for operation from O°C to 70°C. 

TABLE 1 - MULTIPLIER INPUT AND OUTPUT FORMAT 

OP 
OP2 OP1 OPO INPUT FORMAT OUTPUT FORMAT ROUND OPERATION* 

CODE 

0 L L L unsigned X times unsigned Y Unsigned output Add 1 to MPR15 

1 L L H unsigned X times signed Y Single signed Add 1 to MPR15 

2 L H L signed X times unsigned Y Single signed Add 1 to MPR15 

3 L H H signed X times signed Y Single signed Add 1 to MPR15 

4 H L L signed X times signed Y Single signed, fractionally adjusted Add 1 toMPR14 

5 H L H unsigned X times signed Y Single signed, fractionally adjusted Add 1 to MPR14 

6 H H L signed X times signed Y Double signed Add 1 to MPR14 

7 H H H signed X times signed Y Single signed, fractionally adjusted Add 1 to MPR14 

"The rounding operation is applied before the shift occurs and has the affect of incrementing the most-significant half of the product if the MSB of the 
least-significant half (disregarding double sign bit) is high. 

I;Jl 
~ 

I 
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TYPES SN54ALS1616, SN74ALS1616 
16- X 16-81T MULTIMODE MULTIPLIERS 

TABLE 2 - PIN FUNCTION TABLE 

PINS PIN NAME FUNCTIONAL DESCRIPTION 

54-64.1-5 X15 thru XO X data inputs. X15 is the most-significant bit. 

Y15/PR15 
I/O ports for Y data in. less-significant product bits out. 

24-9 thru 
YO/PRO is the least-significant bit. 

YO/PRO 

40-25 PR31 thru PR16 Outputs for the more-significant product bits. PR31 is the most-significant bit. 

45.50.51 OP2 thru OPO Operation-code inputs. See Table 1. 

52 RND Rounding input. When high. implements the rounding function per Table 1. 

48 CHGSIGN 
Change-sign input. When high. causes the output of the multiplier array to be the two's 
complement of the product specified by the operation code. 

53 CLKX X clock input. On the low-to-high transition. clocks data in from the X inputs. 

8 CLKY Y clock input. On the low-to-high transition. clocks data in from the Y inputs. 

41 CLKOP 
OP clock input. On the low-to-high transition. clocks data in from the OP. RND. and CHGSIGN 
inputs. 

7 CLKP 
P clock input. On the low-to-high transition. clocks product and overflow data from the 
multiplier array to the output registers. 

44 FT 
Feedthrough input. When high. causes product and overflow data to bypass the output 
registers. 

43 OVR 
Overflow output. When high. indicates that the input data is too large to be contained within 
the output format. 

6 OELS 
Active-low output-enable input. When high. causes the PR15 through PRO outputs 
to he in the high-impedance state. 

42 OEMS 
Active-low output-enable input. When high. causes the PR31 through PR16 and OVR 
outputs to be in the high-impedance state. 

49 VCC Connection for 5-volt power supply. 

46.47 GND Device ground. 

output formats 

There are several ways to represent the outputs PR31-PRO as a function of the outputs of the multiplier array 
MPR31-MPRO. When a double-signed output is initiated (operation code HHL). the following output format is produced. 
When X = Y = 800016 an overflow exists. 

MOST-SIGNIFICANT HALF OF PRODUCT LEAST-SIGNIFICANT HALF OF PRODUCT 
PR31 PR30 ...... PR16 PR15 PR14 ....... PR1 PRO 

MPR30 MPR29 ..... MPR15 MPR30 MPR14 ....•. MPRl MPRO 

When an unsigned result or a single-signed output is initiated (operation code LLL. LLH. LHL. or LHH). the following 
output format is produced. 

MOST-SIGNIFICANT HALF OF PRODUCT LEAST-SIGNIFICANT HALF OF PRODUCT 
PR31 PR30 ••••• PR16 PR15 PR14 •••••• PR1 PRO 

MPR31 MPR30 ... MPR16 MPR15 MPR14 •••• MPRl MPRO 

When fractional adjust is initiated (operation code HLL. HLH. or HHH). the following output format is produced. When 
PR31 does not equal PR30. an overflow exists. 

MOST-SIGNIFICANT HALF OF PRODUCT LEAST-SIGNIFICANT HALF OF PRODUCT 
PR31 PR30 ••.•• PR16 PR15 PR14 •.•••• PR1 PRO 

MPR30 MPR29 ... MPR15 MPR14 MPR13 .... MPRO '0' 
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TYPES SN54ALS1616, SN74ALS1616 
16- X 16-81T MULTIMODE MULTIPLIERS 

logic symbol 

16 X 16 MUL TlPLIER 

cp 
'ALS1616 

OELS 

(lliIiS 

FT 

CLK P 

CLK OP 

OPO 

OPI 

OP2 

RND 

CHGSIGN 

CLK X 

CLK Y 

{ 
YO/PRO 

xo Y!lNI'V : 
PRIOUTI • 

15 Y15/PR15 

X4 1251 
PR16 

{' X5 

PR 'V : 
1401 

31 PR31 
X15 

OVER FLOW 'V 
1431 

OVR 

functional blocl< diagram (positive logic) 

OELS------------------------------------------------------------------~ 

OEMS----------------------------------------------------------------~ 

FT---------------------------------------------, 
CLKP __________________________________________ -, 

CLKOP 
MULTIPLIER 

ARRAY 

OP2-0PO See "'nput 

AND Format" 
and "Round FORMAT 

CHGSIGN Operation" SHIFTER 
Columns of 

Table 1 See 

CLKX 
"Output 
Format" 

32 Column 

X15-XO MPR of 
Table I 

ClKY 

Y15-YO OVR 
PR15-PRO 

16 

16 
PR31-PR16 

OVR 

!'-!} ': 

TEXAS INSTRUMENTS 2·495 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

I 



• 

TYPES SN54ALS1616, SN74ALS1616 
16- X 16-81T MULTIMODE MULTIPLIERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ..................................................................................... 7 V 
Input voltage: All inputs .................................................................................. 7 V 

1/0 ports ................................................................................. 5.5 V 
Operating free-air temperature range: SN54ALS1616 ............................... , ........... -55°C to 125°C 

SN74ALS1616 .............................................. ooe to 70°C 
Storage temperature range .................................................................... -65°C to 150°C 

recommended operating conditions 

SN54ALS1 61 6 SN74ALS1616 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High·level output current --{).4 --().4 mA 

IOL Low-level output current 4 8 mA 

tw(H) Pulse duration, any clock high 20 20 ns 

tw(L) Pulse duration, any clcck low 20 20 ns 

Any X before CLKX I 20 20 

tsu Setup time Any Y before CLKY t 20 20 ns 
Any OP, CHGSIGN, or RND 

20 20 before CLKOP t 

th Hold time, any input after its clock t 0 0 ns 

tICH-OCH 
Time delay, input clock (CLKX, CLKY, or CLKOP) t to ns 
output clock (CLKP) t 

tOCH·ICH Time delay, output clock t to input clock t 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °c 
NOTE1: To ensure that the current product is entered in the output registers, new data must not be entered into the input registers before the output registers 

have been clocked. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1616, SN74ALS1616 
16- X 16-BIT MULTIMODE MULTIPLIERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1616 SN74ALS1616 
PARAMETER TEST CONDITIONS 

MIN TYp:j: MAX MIN TYp:j: MAX 
UNIT 

VIK VCC= 4.5 V, 11=-18 rnA -1.5 -1.5 V 

VOH VCC=4.5 V, IOH =-0.4 rnA 2.5 3.4 2.7 3.4 V 

VCC= 4.5 V, 10L =4 rnA 0.25 0.4 0.25 0.4 
VOL 

Vce =4.5 V, 
V 

101. = 8 rnA 0.35 0.5 

10ZH PRI6-PR31 VCC= 5.5 V Vo = 2.7 V 20 20 JlA 

IOZl PRI6-PR31 VCC= 5.5 V Vo=O.4 V -20 -20 JlA 
All inputs VCC= 5.5 V VI= 7 V 0.1 0.1 

rnA II 
I/O ports Vce= 5.5 V Vi = 5.5 V 0.1 0.1 

All inputs 20 20 
IIH 

I/O ports ... 
VCC=5.5V VI = 2.7 V --

20 20 
JlA 

All inputs -0.1 -0.1 
III VCC= 5.5 V VI = 0.4 V 

-0.1 -0.1 
rnA 

I/O ports ... 

10§ VCC= 5.5 V, Vo= 2.25 V -30 -112 -30 -112 rnA 

I outputs high 

ICC VCC= 5.5 V I outputs low mA 

I outputs disabled 

tAli typical values are at VCC = 5 V, TA = 25°C . 

.... For 1/0 ports, the parameters IIH and IlL include the off-state output current. 

§ The output conditions have been chosen to produce a current that closely approximates one-half the true short circuit current los. 

switching characteristics (see note 2) 

Vcc - 4.5 V to 5.5 V. 
CL = 50 pF, 
R1 = 500 n. 

PARAMETER 
FROM TO R2 = 500 n. UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS1616 SN74ALS1616 

MIN TYp:j: MAX MIN TYp:j: MAX 

IiCH-OCHmin CLKX,CLKY,orClKOP Any PR 40. 40. ns 

tpd ClKX, CLKY, orClKOP AnyPR 55 55 ns 

tpd ClKP AnyPR 15 15 ns 

tpZH 
OEMS 

10 10 
Any PR 

10 
ns 

tpZL 10 

tPHZ 
OEMS 

5 5 
Any PR 

5 
ns 

tpLZ 5 

tpZH 
OElS 

10 10 
Any PR 

10 
ns 

tpZL 10 

tpHZ 
OELS 

5 5 
AnyPR ns 

tpLZ 5 5 

tAli typical values are at VCC = 5 V. TA = 25°C. 

• This parameter is the shortest time interval between input clock and output clock for which correct operation occurs. The maximum value of this 
characteristic. when determined. will become the minimum value for tICH-OCH under recommended operating characteristics. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1616, SN74ALS1616 
16- X 16-81T MULTIMODE MULTIPLIERS 

timing diagrams 

DETAILED TIMING DIAGRAM 

I+--tw(H)---+l tOCH-ICH-.l I'+-
I I I 
I I I I 

CLKX j( \ : y,....-----
CLKY------J I : I I 

CLKOP t+-tsu .-1. III th ~tw(L)--+-+l 
I I I I 

INPUT X. Y.~ ! ~vvwvvvvwJ:vvvvw 
RND. CHGSIGN.OP~--...I:-..J1f'MI\M 

I I 
14 tICH-OCH II I 
I I : ,,--------------
I I CLKP 

: r- tpd -1 
I 

OUTPUTPRVVWVVVV'\?vwVVWVWV~ 
(CLOCKEDMODE)~MIV\N\M~''-____ _ 

I I. tpd III 

(UNCWC~:~: ____ _ 

2·498 

SIMPLIFIED TIMING DIAGRAM 
(typical application of data overlap) 

itICH-OCHi 

CLK--...... 1 I r-I---:.. __ __ 

PRODUCT 1 

PRODUCT2 

RECEIVE MSPR OR LSPR* 

o~-----~or---------~ 
DATA INPUT DATA OUTPUT 

TO X. Y TO MSPR. LSPR* 
REGISTERS REGISTERS 

+I \+tOCH-ICH RECEIVE MSPR OR LSPR* 

o~----~cr--------~ 
DATA INPUT DATA OUTPUT 

TO X. Y TO MSPR. LSPR* 
REGISTERS REGISTERS 

*MOST-SIGNIFICANT PRODUCT OR LEAST-SIGNIFICANT PRODUCT. 
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TYPES SN54ALS1616, SN74ALS1616 
16- X 16-81T MULTIMODE MULTIPLIERS 

TYPICAL APPLICATION INFORMATION 

multiplication 

The following are some of the functions involved in the multiplication of two 16-bit numbers (X and Y) to produce the 

product (PR). Table 3 provides multiplication examples. 

TABLE 3: MULTIPLICATION EXAMPLES 
(RESULTS OF VARIOUS FORMATS AND ROUNDING TECHNIQUES) 

OP CODE X Y 
RND= L RND= L RND= H RND=H 

CHGSIGN = L CHGSIGN = H CHGSIGN = L CHGSIGN = H 

0 AAAA 5555 38E31Cn C71 CE38E 38E39Cn C71D638E 

1 AAAA 5555 38E31Cn C71 CE38E 38E39Cn C71D638E 

2 AAAA 5555 E38El cn 1 C71 E38E E38E9Cn 1 C72638E 

3 AAAA 5555 E38El cn 1 C71 E38E E38E9Cn 1 C72638E 

4 AAAA 5555 C71C38E4 38E3C71C C71C88E4 38E4471C 

5 AAAA 5555 71C638E4 8E39C71 C 71 C688E4 8E3A471C 

6 AAAA 5555 C71C9Cn 38E3638E C71CDCn 38E4238 

7 AAAA 5555 C71C38E4 38E3C71C C71C88E4 38E4471 

multiplication of short words 

There are several ways to configure a 16-bit multiplier to perform multiplication of smaller words. The sign bits must 
be guarded and, in the case of rounding, the proper binary point must be maintained. Three of the methods that can be 
used are as follows: 

1. Left Justify and Zero Fill - In this method the product is confined to the most-significant half of the output 
register. This allows the Y port to always be in the input mode. The least-significant product is zero, RND is inactive, 
and OVR is inactive. 

2. Right Justify and Sign Extend -In this method, the product is confined to the least-significant half of the output 
register. RND is grounded. If FF8016 is multiplied by FF8016 and a signed fractional output is desired, the result 
will overflow into the most-significant half of the output register. 

3. Alignment for Rounding - To obtain the proper answer when rounding, the inputs should be right filled with 
four zeros and sign extended to the left. The product will be in positions PR8 through PR23 and the rounding will be 
correct. OVR occurs if the value of PR23 is not the same as the value of PR24. 

extending word length 

The multiplier (XO through X15) can be expanded to larger word lengths by generating 32-bit partial products. The 
partial products are summed, the proper binary weight is maintained, and the signs of signed partial products are 

extended. 

overflow condition 

When the input values are too large, certain operations will produce an overflow condition. The overflow may occur 
when the output format is fractional or double-signed. When in these formats and the two most-significant bits out of the 
multiplier array are different, PR31 no longer contains the proper sign bit. The overflow output will also become active if 
CHGSIGN is high, both inputs are unsigned, and the unsigned product cannot be converted to a signed two's­
complement number. 
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TYPES SN54ALS1620 THRU Sr~54ALS1623 
SN74ALS1620 THRU SN74ALS1623 

OCTAL BUS TRANSCEIVERS 
02661, DECEMBER 1982 

o Bus Transceivers in High-Density 20-Pin DIPs and the SN54ALS' ... J PACKAGE 

New Plastic and Ceramic Chip Carriers Packages SN74ALS' ... N PACKAGE 

o Local Bus Latch Capability 
(TOP VIEW) 

o Choice of True or Inverting Logic 
GA8 Vee 

A1 G8A 
o Dependable Texas Instruments Quality and Reliability A2 81 

o Choice of 3-State or Open-Collector Outputs 
A3 82 
A4 83 

DEVICE OUTPUT LOGIC 
'ALS1620 3-State Inverting 
'ALS1621 Open-Collector True 
'ALS1622 Open-Collector Inverting 
'ALS1623 3-State True 

A5 B4 
A6 85 
A7 86 
A8 87 

GND B8 

description 

2-500 

These octal bus transceivers are designed for asynchronous two­
way communication between data buses. The control function 
implementation allows for maximum flexibility in timing. 

These devices allow data transmission from A bus to the B bus or 
from the B bus to the A bus depending upon the logic levels at the 
enable inputs (GBA and GAB). 

The enable inputs can be used to disable the device so that the 
buses are effectively isolated. 

The dual-enable configuration gives the 'ALS 1620 thru 
'ALS1623 the capability to store data by simultaneous enabling 
of GBA and GAB. Each output reinforces its input in this 
transceiver configuration. Thus, when both control inputs are 
enabled and all other data sources to the two sets of bus lines are 
at high impedance, both sets of bus lines (16 in all) will remain at 
their last states. The 8-bit codes appearing on the two sets of 
buses will be identical for the 'ALS1621 and 'ALS1623 or 
complementary for the' ALS 1620 and' ALS1622. 

The -1 versions of the SN74ALS' parts are identical to the 
standard versions except that the recommended maximum IOL is 
increased to 24 mAo There are no -1 versions of the SN54ALS' 
parts. 

The SN54ALS1620 thru SN54ALS1623 are characterized for 
operation over the full military temperature range of - 55 °e to 
125°e. The SN74ALS1620 thru SN74ALS1623 are 
characterized for operation from 0 °e to 70 0 e. 

FUNCTION TABLE 

ENABLE INPUTS OPERATION 

GBA GAB 'ALS1620, 'ALS1622 'ALS1621, 'ALS1623 

L L B data to A bus B data to A bus 

H H A data to B bus A data to B bus 

H L Isolation Isolation 

L H 
B data to A bus, B data to A bus, 

A data to B bus A data to B bus 

PRODUCT PREVIEW 

SN54ALS' ... FHPACKAGE 

SN74ALS' .•. FN PACKAGE 

(TOP VIEW) 

A3 
A4 
A5 
A6 
A7 

en u « 
~ ~ ~ ~I~ 

81 
B2 
83 
84 
85 
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logic symbols 

'ALS1620 'ALS1621 

TYPES SN54ALS1620 THRU SN54ALS1623 
SN74ALS1620 'fHRU SN74ALS1623 

OCTAL BUS TRANSCEIVERS 

'ALS1622 'ALS1623 

functional block diagrams (positive logic) 

GAB 

A1 

A2 

'ALS1620 

TO OTHER SIX 

TRANSCEIVERS 

Pin numbers shown are for J and N pack~ges, 

'ALS1621 

TO OTHER SIX 

TRANSCEIVERS 

B1 

B2 

'ALS1622 

liBA-___ ~ 

TO OTHER SIX 

TRANSCEIVERS 
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B2 

'ALS1623 

TO OTHER SIX 

TRANSCEIVERS 

B1 
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TYPES SN54ALS1620 THRU SN54ALS1623 
SN74ALS1620 THRU SN74ALS1623 
OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc .............................................................. 7 V 
Input voltage: All inputs ........................................................... 7 V 

lID ports .......................................................... 5.5 V 
Operating free-air temperature range: SN54ALS1620, SN54ALS1623 .................. - 55 °C to 125°C 

SN74ALS1620,SN74ALS1623 ..................... OOCt070°C 
Storage temperature range ... " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °C to 150 °C 

recommended operating conditions 

SN54AlS1620 SN74AlS1620 

SN54AlS1623 SN74AlS1623 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

-12 
IOH High-level output current mA 

-15 

8 

IOl low-level output current 16 mA 

24t 

TA Operating free-air temperature - 55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

The 24-mA limit applies for the SN74ALS1620-1 and SN74ALS1623-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS1620 SN74AlS1620 

PARAMETER TEST CONDITIONS SN54AlS 1623 SN74AlS1623 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vec = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 

VOH Vce = 4.5 V, 10H = -12 mA 2 

Vce ~ 4.5 V, IOH = -15 mA 2 

VCC = 4.5 V, 10L = 8 mA 0.25 0.4 0.25 0.4 

VOL VCC - 4.5 V, 10L = 16 mA 

(I0L = 24 mA for -1 versions) 
0.35 0.5 

Control inputs Vec = 5.5 V, VI = 7 V 0.1 0.1 
II 

A or B ports Vce = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports'" 
Vce = 5.5 V, VI = 2.7 V 

20 20 

Control inputs -0.1 -0.1 
IlL VCC = 5.5 V, VI = 0.4 V 

A or B ports'" -0.1 -0.1 

IO§ VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 

Ice Vec = 5.5 V lOutputs low 

I Outputs disabled 

*AII typical values are at Vee = 5 V, T A = 25°e. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

AFor 1/0 ports, the parameters IIH and IlL include the off-state output current. 

Additional information on these products can be obtained from the factory as it becomes available. 

UNIT 

V 

V 

V 

mA 

I'A 

mA 

mA 

rnA 
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TYPES SN54ALS1620 THRU SN54ALS1623 
SN74ALS1620 THRU SN74ALS1623 

OCTAL BUS TRANSCEIVERS 

'ALS 1620 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS1620 SN74ALS1620 

MIN TVPt MAX MIN TVPt MAX 

tpLH 
A B ns 

tpHL 

tpLH 
B A ns 

tpHL 

tpZH 
GBA A ns 

tpZL 

tpHZ 
GBA A ns 

tpLZ 

tpZH 
GAB B ns 

tpZL 

tpHZ 
GAB B ns 

tpLZ 

'ALS 1623 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS1623 SN74ALS1623 

MIN TVPt MAX MIN TVPt MAX 

tpLH 
A B ns 

tpHL 

tpLH 
B A ns 

tpHL 

tpZH 
GSA A ns 

tpZL 

tPHZ 
GBA A ns 

tPLZ 

tpZH 
GAB B ns 

tpZL 

tpHZ 
GAB B ns 

tpLZ 

tAli typical values are at Vee = 5 V. T A = 25°e. 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1620 THRU SN54ALS1623 
SN74ALS1620 THRU SN74ALS1623 
OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs and 1/0 ports .................................................. 7 V 

Operating free-air temperature range: SN54ALS 1621, SN54ALS 1622 .................. - 55 °e to 125 °e 
SN74ALS1621,SN74ALS1622 ..................... OOet070oe 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54AlS1621 SN74AlS1621 

SN54AlS1622 SN74AlS1622 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

8 

IOL Low-level output current 16 mA 

24t 

TA Operating free-air temperature - 55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

The 24-mA limit applies for the SN74ALS1621-1 and SN74ALS1622-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS1621 SN74AlS1621 

PARAMETER TEST CONDITIONS SN54AlS1622 SN74AlS1622 UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 - 1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

Vee = 4.5 V, IOL = 8 mA 0.25 0.4 0.25 0.4 

VOL Vee - 11.5 V, IOL = 16 mA V 
0.35 0.5 

(lOL = 24 mA for -1 versions) 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II mA 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports'" 
Vee = 5.5 V, VI = 2.7 V 

20 20 
JiA 

Control inputs -0.1 -0.1 
IlL Vee = 5.5 V, VI = 0.4 V mA 

A or B ports'" -0.1 -0.1 

ICC Vee = 5.5 V 
I Outputs high 

mA I Outputs low 

tAli typical values are at Vee = 5 V, T A = 25 De. 
"'For 110 ports, the parameters IIH and IlL include the oil-state output current. 

Additional information on these products can be obtained from the factory as it becomes aVililable. 
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TYPES SN54ALS1620 THRU SN54ALS1623 
SN74ALS1620 THRU SN74ALS1623 

OCTAL BUS TRANSCEIVERS 

• AlS 1621 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO RL = '680 Q. 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS1621 SN74ALS1621 

MIN TYPi MAX MIN TYPi MAX 

tpLH 
A B ns 

tpHL 

tpLH 
B A ns 

tpHL 

tPLH -
A GBA ns 

tpHL 

tpLH 
GAB B ns 

tpHL 

• AlS 1622 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO RL = 680 Q. 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS1622 SN74ALS1622 

MIN TYPi MAX MIN TYPi MAX 

tpLH 
A B ns 

tpHL 

tpLH 
B A ns 

tpHL 

tpLH 
GBA A ns 

tpHL 

tpLH 
GAB B ns 

tpHL 

*AII typical values are at Vee = 5 V. TA = 25°C. 

NOTE1: For load circuit and voltage waveforms. SAe page 1·12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1638. SN54ALS1639. SN74ALS1638. SN74ALS1639 
OC"{AL BUS TRANSCEIVERS 

• Bidirectional Bus Transceivers in High-Density 20-Pin 
Packages 

• Low-Power Version of 'ALS638 and 'ALS639 

• Choice of True or Inverting Logic 

• A bus Outputs are Open-Collector; B Bus Outputs are 
3-State 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Ouality and Reliability 

description 

These octal bus transceivers are designed for asynchronous two­

way communication between open-collector and 3-State buses. 

The devices transmit data from the A bus (open-collector) to the 

B bus (3-state) or from the B bus to the A bus depending up~n 

the level at the direction control (DIR) input. The enable input (G) 

can be used to enable the device so the buses are effectively 

isolated. 

DEVICE 

'AL51638 

'AL51639 

A OUTPUT 

Open-Collector 

Open-Collector 

B OUTPUT 

3-5tate 

3-5tate 

LOGIC 

Inverting 

True 

The -1 versions of the SN74ALS' parts are identical to the 

standard versions except that the recommended maximum IOL is 

increased to 24 milliamperes. There are no -1 versions of the 

SN54ALS' parts. 

The SN54ALS1638 and SN54ALS1639 are characterized for 

operation over the full military temperature range of - 55°C to 

125°C. The SN74ALS1638 and SN74ALS1639 are 

characterized for operation from 0 °C to 70°C. 

02661, DECEMBER 1982 

SN54ALS1638,SN54ALS1639 

SN74ALS1638, SN74ALS1639 

(TOP VIEW) 

DIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

GND 

SN54ALS1638,SN54ALS1639. 

SN74ALS1638,SN74ALS1639. 

(TOP VIEW) 

3 2 2019 

A3 4 

A4 5 

A5 6 

A6 7 

A7 8 

9 1011 12 13 

CXl OCXl ...... tO 
« Zalalal 

(!J 

J PACKAGE 

N PACKAGE 

~CC 
G 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

18 

17 

16 

15 

14 

FH PACKAGE 

FN PACKAGE 

B1 

B2 

B3 

B4 

B5 

FUNCTION TABLE 

CONTROL 
OPERATION 

INPUTS 
'ALS1638 'ALS1639 

G DIR 

L L B data to A bus B data to A bus 

L H A data to B bus A data to B bus 

H X Isolation Isolation 

Copyright (c) '982 by Texas Instruments Incorporated 
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logic symbols 

DIR 

A1 

A2 

A5 

A6 

A7 

A8 

DIR 

A1 

A2 

A6 

A7 

A8 

TYPES SN54ALS1638, SN54ALS1639, SN74ALS1638, SN74ALS1639 
OCTAL BUS TRANSCEIVERS 

functional block diagrams (positive logic) 

'ALS1638 'ALS1638 

B1 

B2 

B3 B1 

B4 

B5 

B2 
B6 

B7 

B8 
TO SIX OTHER TRANSCEIVERS 

'ALS1639 'ALS1639 

G 

B1 

DIR 
B2 

B3 A1 B1 

B4 

B5 

A2 B2 
B6 

B7 

TO SIX OTHER TRANSCEIVERS 

B8 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS1638, SN54ALS1639, SN74ALS1638, SN74ALS1639 
OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc .............................................................. 7 V 
Input voltage: All inputs .... .' ...................................................... 7 V 

A bus lID ports ....................................................... 7 V 
B bus I/O ports ...................................................... 5.5 V 

Operating free-air temperature range: SN54ALS1638, SN54ALS1639 ................ - 55°C to 125°C 
SN74ALS1638,SN74ALS1639 .................... 0°Cto70oC 

Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54AlS1638 SN74AlS1638 

SN54AlS1639 SN74AlS1639 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VOH High-level voltage A ports 5.5 5.5 V 

IOH High-level output current B ports 
-12 

mA 
-15 

8 

IOl low-level output current A or B ports 16 mA 

24t 

TA Operating free-air temperature - 55 125 0 70 DC 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 24·mA limit applies for the SN74ALS1638-1 and SN74ALS1639-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS1638 SN74AlS1638 

PARAMETER TEST CONDITIONS SN54AlS1639 SN74AlS1639 

MIN TYP:I: MAX MIN TYP:I: MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

10H A ports Vee = 4.5 V, Va = 5.5 V 0.1 0.1 

Vee - 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 

VOH B ports Vee = 4.5 V, 10H = -12 mA 2 

Vee = 4.5 V, 10H = -15 mA 2 

Vee = 4.5 V, 10l = 8 mA 0.25 0.4 0.25 0.4 

Val A or B ports Vee = 4.5 V, 10l = 16 mA 
0.35 0.5 

(IOl = 24 mA for -1 versions) 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports,," 
Vee = 5.5 V, VI = 2.7 V 

20 20 

Control inputs -0.1 -0.1 
III Vee = 5.5 V, VI = 0.4 V 

A or B ports,," -0.1 -0.1 

IO§ B ports Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

I Outputs high 21 21 

ICC Vee = 5.5 V I Outputs low 23 23 

I Outputs disabled 25 25 

tAli typical values are at Vee = 5 V, T A = 25 De. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

AFor 1/0 ports, the parameters IIH and IlL include the off-state output current. 

Additional information on these products can be obtained from the factory as it becomes available. 

UNIT 

V 

mA 

V 

V 

mA 

/lA 

mA 

mA 

mA 
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TYPES SN54ALS1638, SN54ALS1639, SN74ALS1638, SN74ALS1639 
OCTAL BUS TRANSCEIVERS 

'ALS 1638 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
RL = 500 Q IA outputs). 

PARAMETER R1 = R2 = 500 Q IB outputs) UNIT 
I:NPUT) IOUTPUT) 

TA = MIN to MAX 

SN54ALS1638 SN74ALS1638 

MIN TYPt MAX MIN TYP; MAX 

tpLH 6 6 
A B ns 

tpHL 21 21 

tpLH 6 6 
B A ns 

tpHL 8 8 

tpLH G. DIR 
23 23 

A ns 
tpHL 17 17 

tpZH G 12 12 
B ns 

tpZL 15 15 

tpHZ G 
6 6 

B ns 
tpLZ 7 7 

'ALS 1639 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
RL = 500 Q IA outputs). 

PARAMETER R1 = R2 = 500 Q (B outputs). UNIT 
!INPUT) IOUTPUT) 

TA = MIN to MAX 

SN54ALS1639 SN74ALS1639 

MIN TYPt MAX MIN TYPt MAX 

tpLH 7 7 
A B ns 

tpHL 21 21 

tpLH 7 7 
B A ns 

tpHL 9 9 

tpLH - 23 23 
G. DIR A ns 

tpHL 19 19 

tpZH 14 14 
G B ns 

tpZL 17 17 

tpHZ 7 7 
G B ns 

tpLZ 9 9 

tAli typical values at VCC = 5 V. TA = 25 cC. 

NOTE1: For load circuit and voltage waveforms. see page 1·12. 
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TYPES SN54ALS1640 THRU SN54ALS1645 
SN74ALS1640 THRU SN74ALS1645 

OCTAL BUS TRANSCEIVERS 

• Bidirectional Bus Transceivers in High-Density 20-Pin 
Packages 

• Lower-Power Versions of 'ALS640 Series 

• Choice of True or Inverting Logic 

• Choice of 3-State or Open-Collector Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

DEVICE OUTPUT LOGIC 
, ALS1640 3-State Inverting 
'ALS1641 Open-Collector True 
'ALS1642 Open-Collector Inverting 
, ALS1643 3-State True and Inverting 
'ALS1644 Open-Collector True and Inverting 
'ALS1645 3-State True 

02661, DECEMBER 1982 

SN54ALS' ... J PACKAGE 

SN74ALS' ... N PACKAGE 

(TOP VIEW) 

DIR VCC 
A1 G 
A2 B1 
A3 B2 
A4 B3 
A5 B4 
A6 B5 
A7 B6 
A8 B7 

GND B8 

description 

2·510 

These octal bus transceivers are designed for asynchronous two­

way communication between data buses. The devices transmit 
data from the A bus to the B bus or from the B bus to the A bus 

depending upon the level at the direction control (DIR) input. The 
enable input ((3) can be used to disable the device so the buses 

are effectively isolated. 

The -1 versions of the SN74ALS1640 thru SN74ALS1645 are 

identical to the standard versions except that the recommended 

maximum IOL is increased to 24 milliamperes. There are no -1 
versions of the SN54ALS 1640 thru SN54ALS 1645. 

The SN54ALS 1640 thru SN54ALS 1645 are characterized for 
operation over the full military temperature range of - 55°C to 

125°C. The SN74ALS1640 thru SN74ALS1645 are 
characterized for operation from ooC to 70°C. 

FUNCTION TABLE 

CONTROL OPERATION 

INPUTS 'ALS1640 'ALS1641 

G DIR 'ALS1642 'ALS1645 

L L B data to A bus B data to A bus 

L H A data to B bus A data to B bus 

H X Isolation Isolation 

SN54' ... FH PACKAGE 

SN74' ... FN PACKAGE 

(TOP VIEW) 

A4 5 

A5 6 
A6 7 

A7 8 

N .... ~ e 
« « 0 > I(!) 

3 2 1 2019 

9 10 11 1213 

00 000 t--co 
«ZaJaJaJ 

(!) 

'ALS1643 

'ALS1644 

B data to A bus 

A data to B bus 

Isolation 

B1 
B2 
B3 
B4 
B5 

Copyright @ 1982 by Texas Instruments Incorporated 
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logic symbols 
'AlS1640 

logic diagrams (positive logic) 
'AlS1640 

OIR--+-------' 

A1 

TO SEVEN OTHER TRANSCEIVERS 

'AlS1643 

OIR--+-------' 

A1 

TO SEVEN OTHER TRANSCEIVERS 

B5 

B1 

BJ 

B5 

B1 

Pin numbers shown are for J and N packages 

61 

61 

TYPES SN54ALS1640 THRU SN54ALS1645 
SN74ALS1640 THRU SN74ALS1645 

OCTAL BUS TRANSCEIVERS 

'AlS1641 'AlS1642 

Bl 

A2 B2 

BJ AJ BJ 

B4 

B5 B5 

B6 B6 

B8 A8 B8 

'AlS1644 'AlS1645 

B2 

BJ B3 

B4 

B5 B5 

86 

B8 

'AlS1641 'AlS1642 

OIR --t------' 

61 A1 61 

TO SEVEN OTHER TRANSCEIVERS TO SEVEN OTHER TRANSCEIVERS 

'AlS1644 'AlS1645 
d-------, 

OIR --t------' OIR--+-------' 

A1 81 A1 61 

TO SEVEN OTHER TRANSCEIVERS TO SEVEN OTHER TRANSCEIVERS 
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2·512 

TYPES SN54ALS1640 THRU SN54ALS1645 
SN74ALS1640 THRU SN74ALS1645 
OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs ........................................................... 7 V 

lID ports ................................... , ...................... 5.5 V 
Operating free-air temperature range: SN54ALS1640, SN54ALS1643, SN54ALS1645 ..... - 55 °e to 125 °e 

SN74ALS1640,SN74ALS1643,SN74ALS1645 ......... 00et0700e 

Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS1640 SN74ALS1640 

SN54ALS1643 SN74ALS1643 

SN54ALS1645 SN74ALS1645 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-12 
IOH High-level output current rnA 

-15 

8 

IOL Low-level output current 16 rnA 

24t 

TA Operating free-air temperature - 55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 24·mA limit applies for the SN74ALS 1640·1. SN74ALS 1643·1. and SN74ALS1645·1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1640 SN74ALS1640 

PARAMETER TEST CONDITIONS 
SN54ALS1643 SN74ALS1643 

SN54ALS1645 SN74ALS1645 

MIN TYP; MAX MIN TYP; MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 

Vee = 4.5 V, IOH = -3 rnA 2.4 3.2 2.4 3.2 

VOH Vee = 4.5 V, IOH = -12 rnA 2 

Vee - 4.5 V, IOH = -15 rnA 2 

Vec = 4.5 V, IOL = 8 rnA 0.25 0.4 0.25 0.4 

VOL Vcc = 4.5 V, IOL = 16 rnA 

(lOL = 24 rnA for -1 versions) 
0.35 0.5 

II 
Control Inputs Vce = 5.5 V, VI = 7 V 0.1 0.1 

A or B Ports VCC = 5.5 V, 0.1 VI = 5.5 V 0.1 

IIH 
Control Inputs 20 20 

A or B ports. 
Vec = 5.5 V, VI = 2.7V 

20 20 

IlL 
Control Inputs 

VCC = 5.5 V, VI = 0.4 V 
-0.1 -0.1 

A or B ports. -0.1 -0.1 

IO§ VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

'ALS1640 18 32 18 25 

ICC 'ALS1643 Vce = 5.5 V 22 22 

'ALS1645 23 41 23 39 

tAli typical values are at Vee = 5 V, T A = 25 ·C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

AFar 1/0 ports, the parameters IIH and IlL include the off·state output current. 

Additional information on these products can be obtained from the factory as it becomes available. 

ADVANCE INFORMATION 

This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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• ALS 1640 switching characteristics (see note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH 
A or B BorA 

tpHL 

tpZH G A or B 
tpZL 

tpHZ 

tpLZ 
G A or B 

• ALS 1643 switching characteristics (see note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH 
A B 

tpHL 

tpLH 
B A 

tpHL 

tpZH G A 
tpZL 

tpHZ G A 
tpLZ 

tpZH G B 
tpZL 

tpHZ 

tpLZ 
G B 

• ALS 1 645 switching characteristics (see note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH 
A or B B or A 

tpHL 

tpZH G A or B 
tpZL 

tpHZ G A or B 
tpLZ 

~AII typical values are at VCC = 5 V, T A = 25 ac. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 

TYPES SN54ALS1640 THRU SN54ALS1645 
SN74ALS1640 THRU SN74ALS1645 

OCTAL BUS TRANSCEIVERS 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, UNIT 

TA = MIN to MAX 

SN54ALS1640 SN74ALS1640 

MIN TYP:I: MAX MIN TYP:I: MAX 

5 21 5 17 

3 13 3 
ns 

11 

5 27 5 23 
ns 

10 30 10 27 

3 16 3 13 
ns 

5 23 5 21 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, UNIT 

TA = MIN to MAX 

SN54ALS1643 SN74ALS1643 

MIN TYP:I: MAX MIN TYP:I: MAX 

7 7 

7 7 
ns 

8 8 

8 8 
ns 

18 18 

21 21 
ns 

12 12 
ns 

13 13 

18 18 

21 21 
ns 

12 12 
ns 

13 13 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, UNIT 

TA = MIN to MAX 

SN54ALS1645 SN74ALS1645 

MIN MAX MIN MAX 

4 15 4 13 

4 15 4 13 
ns 

10 27 10 25 

13 32 13 29 
ns 

4 20 4 18 
ns 

6 23 5 21 

ADVANCE INFORMATION 

This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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2-514 

TYPES SN54ALS1640 THRU SN54ALS1645 
SN74ALS1640 THRU SN74ALS1645 
OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs and I/O ports .................................................. 7 V 
Operating free-air temperature range: SN54ALS1641, SN54ALS1642, SN54ALS1644 ..... - 55 °e to 125 °e 

SN74ALS1641,SN74ALS1642,SN74ALS1644 ......... OOeto70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS1641 SN74ALS1641 

SN54ALS1642 SN74ALS1642 

SN54ALS1644 SN74ALS1644 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

8 

IOL Low-level output current 16 mA 

24t 

TA Operating free-air temperature - 55 125 0 70 °c 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

The 24-mA limit applies for the SN74ALS1641-1, SN74ALS1642-1, and SN74ALS1644-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1641 

PARAMETER TEST CONDITIONS 
SN54ALS1642 

SN54ALS1644 

MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 

IOH Vee = 4.5 V. VOH = 5.5 V 0.1 

Vee = 4.5 V. 10L = 8 mA 0.25 0.4 

VOL Vee = 4.5 V. 10L - 16 mA 

(I0L = 24 mA for -1 versions) 

Control inputs Vec = 5.5 V, VI = 7 V 0.1 
II 

A or B ports Vce = 5.5 V. VI = 5.5 V 0.1 

Control inputs 20 
IIH 

A or B ports'" 
Vee = 5.5 V, VI = 2.7V 

20 

Control inputs 
Vee = 5.5 V. VI = 0.4 V 

-0.1 
IlL 

A or B ports'" -0.1 

'ALS1641 23 

ICC 'ALS1642 Vee = 5.5 V 20 

'ALS1644 22 

tAli typical values are at Vee; 5 V. TA ; 25°e. 

'" For I/O ports, the parameters IIH and IlL include the off-state output current. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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SN74ALS1641 

SN74ALS1642 

SN74ALS1644 
UNIT 

MIN TYPt MAX 

-1.5 V 

0.1 mA 

0.25 0.4 

V 
0.35 0.5 

0.1 
mA 

0.1 

20 

20 
IJA 

-0.1 
mA 

-0.1 

23 

20 mA 

22 
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TYPES SN54ALS1640 THRU SN54ALS1645 
SN74ALS1640 THRU SN74ALS1645 

OCTAL BUS TRANSCEIVERS 

'ALS 1 641 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 

FROM TO RL = 500 Q, 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS1641 SN74ALS1641 

MIN TYPt MAX MIN TYPt MAX 

tpLH 
A or B B or A 

tpHL 

tpLH 
G or DIR A or B 

tpHL 

'ALS 1 642 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO RL = 500 Q, 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS1642 SN74ALS1642 

MIN TYPt MAX MIN TYPt MAX 

tpLH 
A or B B or A 

tpHL 

tpLH 
Gar DIR A or B 

tpHL 

'ALS 1 644 switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS1644 SN74ALS1644 

MIN TYPt MAX MIN TYPt MAX 

tpLH 
A B 

tpHL 

tpLH 
B A 

tpHL 

tpLH 
Gar DIR A 

tpHL 

tpLH IT or DIR B 
tpHL 

*AII typical values are at Vee = 5 V, T A = 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54PL16L8, SN54PL16R4, SN54PL16R6, SN54PL16R8 
SN74PL16L8, SN74PL16R4, SN74PL16R6, SN74PL16R8 

FIXED-OR ARRAYS 

Standard 20-Pin, 300-mil Packages 

Choice of Operating Speeds 
-1 Parts ... 35 MHz Max 
-2 Parts ... 25 MHz Max 

DEVICE 
3-STATE 

I INPUTS o OUTPUTS 

'PL16lB 10 2 

'PL16R4 B a 
'PL16R6 B a 
'PL16RB B a 

• 

D2705, DECEMBER 1982 

Plug-In Compatible with popular 
PAL16LB,PAL16R4,PAL16R6,PAL16RB 
Arrays 

REGISTERED 
Q OUTPUTS I/O PORTS 

0 6 

4 (3-state) 4 

6 (3-state) 2 

B (3-state) a 

description 

These fixed-OR arrays provide 3-state outputs for bus-oriented systems, They combine Advanced Low-Power 
Schottky technology with proven titanium-tungsten fuses for reliable, high-performance substitutes for conventional 
TIL logic. Standard arrays and programmability allow quick design of "custom" functions and more compact boards, 

The SN54PL 16' is characterized for operation over the full military temperature range of -55°C to 125°C, The 
SN74PL 16' is characterized for operation from ooe to 70oe, 

pin assignments in operating mode (voltages at pins 1 and 11 less than VIHH) 

SN54Pl' , , , J PACKAGE 
SN74Pl' . , . N PACKAGE 

(TOP VIEWS) 

'Pl16lB 'Pl16R4 

Vee elK Vee elK 

0 I/O 
I/O I/O 
I/O Q 

I/O Q 

I/O Q 

I/O Q 

I/O I/O 
0 110 

GND GN D '-1-__ -r-
'-'----->-' 

OE GND 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

VCC---~~----VCC 

INPUT 

OE inputs: Req = 5 kO NOM 
Other inputs: Req = 10 kO NOM 

'Pl16R6 

Vee elK 

I/O I 
Q 

Q 

Q 

Q 

Q 

Q 

I/O 

OE GND 

TYPICAL OF All OUTPUTS 

OUTPUT 

'Pl16RB 

Vee 
Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Copyright ©1982 by Texas Instruments Incorporated 
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TYPES SN54PL 16LB, SN54PL 16R4, SN54PL 16R6, SN54PL 16RB 
SN74PL 16LB, SN74PL 16R4, SN74PL 16R6, SN74PL 16RB 
FIXED·OR ARRAYS 

functional block diagrams (positive logic) 

'PL l6L8 'PL l6R4 

EN ;;'1 
'Cll:>---- ~------------------------d 

32X 64 

t> 
10 16 

'PL16R6 

DE--------------~ 
elK ----------------{> 

32 X 64 

P-4~ ........ -1/0 

P-4tt--........ - 1/0 

p.-.H---oIII-+--I/O 

P-4tt--< ........ -1/0 

b-tt+-o ........ -I/O 

elK -----------------___ --{) 

32 X 64 

t> 
16 

'PL l6R8 

DE-------------a 
elK ------------------[> 

& 

32 X 64 

P-~""'HI---I/O 

P-~""'HI---I/O 

[)-<...r ..... ~I--- 1/0 

1:>-<'<1-.... --11-- 1/0 

- denotes fused inputs 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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TYPES SN54PL 16LH, SN54PL 16R4, SN54PL 16R6, SN54PL 16RH 
SN74PL 16LH, SN74PL16R4, SN74PL16R6, SN74PL16RH 

FIXED·OR ARRAYS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) ...................................................................... " 7 V 
Input voltage (see Note 1) .............................................................................. 5.5 V 
Voltage applied to a disabled output (see Note 1) ................................. " ...................... 5.5 V 
Operating free-air temperature range: SN54PL' ............................................... -55.oe to 125°C 

SN74PL' ................................................... aoe to 70°C 
Storage temperature range .................................................................. -65°C to 150°C 

NOTE 1: These ratings apply except for programming pins during a programming cycle. 

recommended operating conditions 

SN54PL16' SN74PL16' 
PARAMETER 

MIN NOM MAX MIN NOM 

Vee Supply voltage 4.5 5 5.5 4.75 5 

VIH High-level input voltage 2 5.5 2 

Vil low-level input voltage 0.8 

IOH High-level output current -1 

IOl low-level output voltage 12 

TA Operating free-air temperature -55 125 0 

electrical characteristics. over recommended free·air operating temperature range 

SN54PL16' 
PARAMETER TEST CONDITIONSt 

MIN TYP:j: MAX MIN 

VIK Vee= MIN. II =-18 mA -1.5 

VOH Vee = MIN. IOH = MAX 2.4 3.2 2.4 

VOL Vee = MIN. IOl = MAX 0.25 0.4 

Outputs 20 
10ZH 

1/0 ports 
Vee= MAX. Vo = 2.7 V 

100 

Outputs -20 
IOZl 

1/0 ports 
Vee= MAX. Vo = 0.4 V 

-250 

II Vee = MAX. VI = 5.5 V 0.1 

IIH Vee = MAX. VI = 2.7 V 20 

OE Input -0.4 
III Vee= MAX. VI = 0.4 V 

All others -0.2 

10 Vee = MAX. Vo = 2.25 V -15 -33 -65 -15 

-1 Parts Vee= MAX. VI=OV. 140 185 
ICC 

-2 Parts Outputs open 60 95 

tFor conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions. 
tAli typical values are at Vee = 5 V. TA = 25°e. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

SN74PL16' 

TYP:j: 

3.3 

0.35 

-33 

140 

60 

MAX 
UNIT 

5.25 V 

5.5 V 

0.8 V 

-2.6 mA 

24 mA 

70 °e 

MAX 
UNIT 

-1.5 V 

V 

0.5 V 

20 

100 
pA 

-20 

-250 
pA 

0.1 mA 

20 pA 

-0.4 

-0.2 
mA 

-65 mA 

180 

90 
mA 

3-5 



3·6 

TYPES SN54Pl16l8, SN54Pl16R4, SN54Pl16R6, SN54Pl16R8 
SN74Pl16l8, SN74Pl16R4, SN74Pl16R6, SN74Pl16R8 
FIXED·OR ARRAYS 

'PL16R4. 'PL16R6. 'PL16R8 timing requirements 

-1 PARTS 

MIN TYP* MAX 

fclock Clock frequency 0 35 

tw Pulse duration, clock high or low 12 

tsu Setup time, input or feedback before ClK! 15 

th Hold time, input or feedback after ClK! 0 

-2 PARTS 

MIN TYP* MAX 
UNIT 

0 25 MHz 

12 ns 

15 ns 

0 ns 

switching characteristics over recommended supply voltage and operating free·air temperature ranges 
(unless otherwise noted) 

-1 PARTS -2 PARTS 
PARAMETER FROM TO TEST CONDITIONS 

MIN TYP* MAX MIN TYP* MAX 
UNIT 

fmax 35 45 25 35 MHz 

tpd 1,1/0 0,1/0 16 25 25 35 ns 

tpd ClK! 0,1/0 10 15 15 20 ns 

ten OEI Q 
Rl=500n, 

8 12 13 17 ns 

tdis OEI Q 
Cl = 50 pf 

6 10 10 14 ns 

ten 1,1/0 0,1/0 15 20 19 25 ns 

tdis 1,1/0 0,1/0 7 12 10 18 ns 

"All tYPical values are at VCC = 5 V, TA = 25°C. 

programming parameters 

MIN NOM MAX UNIT 

VIH High-level input voltage 2 5.5 V 

Vil low-level input voltage 0.8 V 

VIHH Program-pulse input voltage 10.25 10.5 10.75 V 

I PO 50 

IIHH Program-pulse input current L PGM VERIFY, l/R 25 mA 

I PGM ENABLE, PI. PA 5 

ICCHH Program-pulse supply current 400 mA 

twl Program-pulse duration at PO pins 10 50 IlS 

tw2 Pulse duration at PGM VERIFY 100 ns 

Program-pulse duty cycle at PO pins 25 0/0 

tsu Setup time 100 ns 

th Hold time 100 ns 

tdl Delay time from VCC to 6 V to PGM VERIFY! 100 f.Js 

td2 Delay time from PGM VERIFY! to valid output 200 ns 

Input voltage at pins 1 and 13 to open verify-protect (security) fuse 20 21 22 V 

Input current to open verify-protect (security) fuse 400 mA 

Pulse duration to open verify-protect (security) fuse 20 50 ms 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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TYPES SN54PL 16LH, SN54PL 16R4, SN54PL 16R6, SN54PL 16RH 
SN74PL 16LH, SN74PL 16R4, SN74PL 16R6, SN74PL 16RH 

FIXED·OR ARRAYS 

pin assignments in programming mode (PGM ENABLE. pin 1 or pin 11. at VIHH) 

INPUT 
LINE 

NUMBER 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

PRODUCT TERMS 0 THRU 31 

(TOP VIEW) 

PGM ENABLE Vee 
PIO P03 

Pll P02 

PI2 POl 

PI3 POO 
PI4 PAO 
PI5 PAl 

PI6 PA2 

PI7 UR 

GND PGM VERIFY 

TABLE 1 - INPUT LINE SELECT 

PIN NAME 

PI7 PI6 PI5 PI4 PI3 PI2 PI1 

HH HH HH HH HH HH HH 
HH HH HH HH HH HH HH 
HH HH HH HH HH HH HH 
HH HH HH HH HH HH HH 
HH HH HH HH HH HH L 

HH HH HH HH HH HH H 
HH HH HH HH HH HH L 

HH HH HH HH HH HH H 
HH HH HH HH HH L HH 
HH HH HH HH HH H HH 
HH HH HH HH HH L HH 
HH HH HH HH HH H HH 
HH HH HH HH L HH HH 
HH HH HH HH H HH HH 
HH HH HH HH L HH HH 
HH HH HH HH H HH HH 
HH HH HH L HH HH HH 
HH HH HH H HH HH HH 
HH HH HH L HH HH HH 
HH HH HH H HH HH HH 
HH HH L HH HH HH HH 
HH HH H HH HH HH HH 
HH HH L HH HH HH HH 
HH HH H HH HH HH HH 
HH L HH HH HH HH HH 
HH H HH HH HH HH HH 
HH L HH HH HH HH HH 
HH H HH HH HH HH HH 
L HH HH HH HH HH HH 
H HH HH HH HH HH HH 
L HH HH HH HH HH HH 
H HH HH HH HH HH HH 

PIO 

L 

H 
L 

H 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 

L/R 

Z 

Z 

HH 
HH 
Z 

Z 

HH 
HH 
Z 

Z 

HH 
HH 
Z 

Z 

HH 
HH 
Z 

Z 

HH 
HH 
Z 

Z 

HH 
HH 
Z 

Z 

HH 
HH 
Z 

Z 

HH 
HH 

PRODUCT TERMS 32 THRU 63 

(TOP VIEW) 

PGM VERIFY Vee 
PIO UR 

PI1 PAO 

PI2 PAl 

PI3 PA2 
PI4 P03 

PI5 P02 

PI6 POl 

PI7 POO 

GND PGM ENABLE 

TABLE 2 - PRODUCT LINE SELECT 

PRODUCT PIN NAME LINE 
NUMBER poa P01 P02 P03 PA2 PA1 

0,32 Z Z Z HH Z Z 

1,33 Z Z Z HH Z Z 

2,34 Z Z Z HH Z HH 
3,35 Z Z Z HH Z HH 
4,36 Z Z Z HH HH Z 

5,37 Z Z Z HH HH Z 

6,38 Z Z Z HH HH HH 
7,39 Z Z Z HH HH HH 
8,40 Z Z HH Z Z Z 

9,41 Z Z HH Z Z Z 

10,42 Z Z HH Z Z HH 
11,43 Z Z HH Z Z HH 
12,44 Z Z HH Z HH Z 

13,45 Z Z HH Z HH Z 

14,46 Z Z HH Z HH HH 
15,47 Z Z HH Z HH HH 
16,48 Z HH Z Z Z Z 

17,49 Z HH Z Z Z Z 

18,50 Z HH Z Z Z HH 
19,51 Z HH Z Z Z HH 
20,52 Z HH Z Z HH Z 

21,53 Z HH Z Z HH Z 

22,54 Z HH Z Z HH HH 
23,55 Z HH Z Z HH HH 
24,56 HH Z Z Z Z Z 

25,57 HH Z Z Z Z Z 

26,58 HH Z Z Z Z HH 
27,59 HH Z Z Z Z HH 
28,60 HH Z Z Z HH Z 

29,61 HH Z Z Z HH Z 

30,62 HH Z Z Z HH HH 
31,63 HH Z Z Z HH HH 

L = VIL, H = VIH, HH = VIHH, Z = high impedance (e.g., 10 kO to 5 VI 

TEXAS INSTRUMENTS 
INCORPORATED 
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PAO 

Z 

HH 
Z 

HH 
Z 

HH 
Z 

HH 
Z 

HH 
Z 

HH 
Z 

HH 
Z 

HH 
Z 

HH 
Z 
HH 
Z 

HH 
Z 

HH 
Z 
HH 
Z 

HH 
Z 

HH 
Z 
HH 
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TYPES SN54PL 16LB, SN54PL 16R4, SN54PL 16R6, SN54PL 16RB 
SN74PL16LB, SN74PL16R4, SN74PL16R6, SN74PL16RB 
FIXED·OR ARRAYS 

programming procedure for array fuses 

Array fuses are programmed using a linear select method. Each fuse can be opened by selecting the appropriate (one 
of 32) input line and then pulsing the correct (one of 64) product line. The levels for selecting input lines and product 
lines are shown in Tables 1 and 2. 

Step 1 
Step 2 
Step 3 
Step 4 
Step 5 
Step 6 

Step 7 

Raise PGM ENABLE to VIHH. 
Select an input line by applying appropriate levels to LlR and PI pins. 
Begin selection of the output line with appropriate conditions on PA pins. 

Raise Vee to VIHH. 
Blow the fuse by pulsing the appropriate PO pin to VIHH as shown in Table 2 for the product line. 
Lower Vee to 6 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than VOL if the 
fuse is open. 
Lower Vee to 4.5 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than VOL if the 
fuse is open. 

Steps 1 through 7 may be repeated if the verification does not indicate that the fuse was successfully programmed 
(blown). but no more than four times. Verification is possible only with the verify-protect fuse intact. 

To prevent further verification. two last fuses maybe blown by raising pin 1 and pin 11 to Vp. Vee is not required during this operation. 

programming waveforms 

PGMENABLE) 

I 
~tsu 

SELECTED ~I 
::N~~~:A I 
Tables 1 and 2) 

I 
I 

VCC I J: ~ -------------~~--- -- ------ ----VIHH 

---+-I~' I I I 4.SV \ , SV 
I I I I 

____ --j __ L __ --- ----1-1----- - ----- - ------- - --------oV 
I tsu~r+_tw~ : 

SELECTED ~l I ----:----------cD-------cD----------- VIHH 

po PINS (see I ~ VOH 

Table 2) : ~XXXVOl 
i t

d2.J" r'j tW10 td2~ 0 
~td11 tW211 

_________________________________ ~n n, ______________________ VIH PGM VERIFY 

Vll 

CD A high level during the verify interval indicates that programming has not been successful. 
CD A low level during the verify interval indicates that programming has been successful. 

TEXAS INSTRUMENTS 
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RODUCT, 
LINES 0 4 8 

0 · · · · · · 
~H 

8 

· · · · · · (3)~5 
~ 

16 · · · · · · (4)~3 
24 · · · · · · 31 

I (5) ')I. 

32 · · · · · · 
I 

(6) 39 
')[ 

40 

· · · · · · 
I 

47 
(7)","')1 

48 

· · · · · · 55 

I 
(8) ')[ 

56 

· · · · · · 
I 
(9)~3 

.... 

32 

TYPES SN54Pl16lB, SN74Pl16lB 
FIXED-OR ARRAYS 

LOGIC DIAGRAM 

INPUT LINES 

12 16 20 24 28 31 
r-

~~ 1 ~\--

~t=t>---r> (19) 

I-~ 
~\--

8-

o 

.A 

r---

~ 1 ~ p--k ,; (18) I 
t--I--~-V 
I--<\--
t--I--
L....\--

/0 

-K.. 
r-

~~ 1 ~)---

t~ (17) I 

1 
~l--
~ 
~ 
'- .A 

.J<... 

/0 

r-"'"' 

~l ~ 

~ (16) 

J 
~ 
~ 
~ 

J< 

I/O 

........ 

~ J ~ 

t:t=~ (15) 

1 
I--<}--
f}-
~ 
<-- ..... 

.J<... 

I/O 

r-

1-)--- 1 ~)----

::t=~ (14) 

J 
~)---
~l--
~}--
'- J(" 

I/O 

,...... 

~~ 1 1-)---
....... f--'---.... (13) 
~)---;u---v 

1 
....... )---

~r----' 
t::::)---

.JC ..... 

I/O 

r-"'"' 

~ 1 ~ 

t:t=~ (12) 

~ 
~ 
f-->-., (11 ) L.... .... 

o 

--K 
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TYPES SN54Pl16R4, SN74Pl16R4 
FIXED-OR ARRAYS 

LOGIC DIAGRAM 
CLK (1) 

INPUT LINES 
P RODUCT I 

LINES 0 4 8 12 16 20 24 28 
0 · · · · · · 7 

~ 
8 · · · · · · (3),,15 

16 · · · · · · 
(4) 23 

/I. 
24 · · · · · · 

(5) 
31 

32 · · · · · · 
I 

(6) 39 
.;>l. 

40 · · · · · · 47 

I 
(7) 

v

48 
· · · · · · 

I 
(8) 

55 

56 · · · · · · 63 

I (9) /I. 
r ~ 

TEXAS INSTRUMENTS 
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31 
~ 

-<J-

LJ 1 
}--<}-V (19) I 
....... )--

-}-

'>--r--->-
'--I<"" 

10 

r-' 

f)...-. j ~ 

~ (18) I 
r->- ~1 r--J-
~ ........ J--, 

.J< 

10 

r- ~ 

r---f---" 
r---""'-' 

~~I r---9=>-r---}-
r---r--
r---)--' 
r---)-------, C1 
..... I<"" 

Q 

~ .... 
-<f----1 
r---t---

~) E~rg-r---t---
r-)----' C1 ,--r----

I<"" 
r- '-I 

r---)----' 

~~ rg-~) r---~D- 1D 
r---}-
~~ C1 
..... ....., 

..K.. 

Q 

Q 

~t-----' 
....... )--, 

82t>-tbJ; ~) ~ r---}-- C1 
..... J-----. 

I<"" 

Q 

.... ,... 
f-J.--

J f)-
t--<~ (13) 

~ v 

J 
f)-
~-
~--. 

k-~ 

1/0 

r-

r--- J
--. 1 r-)-

~:=~ (12) 

~,- 1 r---)-
t~ 

~..., ~) 

1/0 
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ClK (1) ~ 
P RODUCT, 

LINES 0 4 8 

0 · · · · · · 7 

Eltt=t-
8 · · · · · · (3) 15 

.;x 
16 · · · · · · (4) 23 
:>l 

24 · · · · · · (5) 31 
.. :>I. 
32 · · · · · · (6) 39 
.;x 
40 · · · · · · 47 

I (7)~. 

48 

· · · · · · 
I 

(8) ~5 
56 

· · · · · · 
I 

(9) 63 
::>I 
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TYPES SN54Pl16R6, SN74Pl16R6 
FIXED-OR ARRAYS 

LOGIC DIAGRAM 

INPUT LINES 

12 16 20 24 28 31 ,..... 
1--<)---

J ...... }-
~t> (19) 
I--<}- -V] ~ I--<}-
J--

J< 

liD 

~ 

~ th f{!,."81 ri=J ...... ~ 
~ 
1--<}---1 
~ C1 
'-' K'" 

Q 

r-"'}-

-f-, 
-f-, 

~) ...... f-,C>-f-f-, 

~ r-f-, 
f-f-, 

C1 f-f-, 
L.-. .A 

-'" 

Q 

r-"'I---' 

::>---< 
IJ (16) r-)-t> 1->--

~ r-)- 1,..)0"" 

f-}-
1->----' C1 
L.-.)----. .A 

Q 

r-}----' ::}-
I.:J (15) f-)---I=>-f-}-

~ 
~ 1-)---

r-)---
f-}- C1 
L->--

.J". 

Q 

r-"'f----l 
I-f--. 
f-)-

~) f-r--D-r-f----, 

~ f-r--
r-)-

C1 t>--
..J'-

Q 

'--)------1 
-)----i 

-)--

~ (13) :~D-tg 1.?"" 
~ 
f->-- C1 
J--

Q 

r-"' 

1-)- 1 f-)-

E:=e>-----v 1 (12) 

1->--
I-}-
L.-.>--

-< L<}J.!! 

1/0 
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TYPES SN54PL 16RB, SN74PL 16RB 
FIXED-OR ARRAYS 

CLKill..t> 

P RODUCT, 
LINES 0 

0 · • • · • · 7 

~ 
8 · • · · · · (3) .... 15 

16 
• · · · · · (4) 23 

.?L 
24 · · · · · · (5) 31 
X 

32 · · · · · · (6) 39 
.>t-
40 

· · · · · · 47 
(7) .... 

.?l 
48 

· · · · · · 
(8) 

55 

56 

· · · · · · (9)",63 
.?L 

LOGIC DIAGRAM 

INPUT LINES , 
4 8 12 16 20 24 28 

-
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31 
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...... ~ 
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FIELD­
PROGRAMMABLE 
LOGIC 

TYPESSN54PL20L8,SN54PL20R4,SN54PL20R6,SN54PL20R8 
SN74PL20L8,SN74PL20R4,SN74PL20R6,SN74PL20R8 

FIXED-OR ARRAYS 
02706. DECEMBER 1982 

• Standard 24-Pin, 300-mil Packages 

• Output Registers Have Preload 
Capability 

• Output Registers Automatically Clear 
During Power-Up 

DEVICE I INPUTS 3·STATE 
o OUTPUTS 

'PL20LB 14 2 

'PL20R4 12 0 

'PL20R6 12 0 

'PL20RB 12 0 

description 

• Choice of Operating Speeds 
-1 Parts ... 30 MHz Max 
-2 Parts ... 20 MHz Max 

REGISTERED I/O PORTS 
QOUTPUTS 

0 6 

4 (3-state buffers) 4 

6 (3-state buffers) 2 

B (3-state buffers) 0 

These fixed-OR arrays provide 3-state outputs for bus-oriented systems. The 'PL20LB, 'PL20R4, and 'PL20R6 have 
output registers that can be loaded from the liD pins by a preload procedure. All the outputs are automatically set to 
a low level when power is applied. The -, and -2 parts offer a choice of operating frequency and switching times. 

The SN54PL20' is characterized for operation over the full military temperature range of- 55 OCto 125°C. The 
SN74PL20' is characterized for operation from O°C to 70 0 C. 

pin assignments in operating mode (voltages at pins 1 and 13 less than VIHH) 

SN54' ... JT PACKAGE 
SN74' ... NT PACKAGE 

'PL20L8 

GN 

Vcc 
I 

o 
1/0 

1/0 

110 
1/0 

1/0 

1/0 

o 
1* 

'PL20R4 

OUTCLK VCC 
I 

1/0 

110 

Q 

Q 

Q 

Q 

1/0 

1/0 

I, 1* 
GND DE -"" __ ..r-

* Pin 14 is also used for the preload procedure on page 3-16, 

schematics of inputs and outputs 

EaUIVALENT OF EACH INPUT 

VCC--..... --

INPUT 

PIN 13, REO· 6 kO 
ALL OTHERS: REO. 10 kO 

(TOP VIEW) 

'PL20R6 

OUTCLK VCC 
I 

I/O 
Q 

Q 
Q 

Q 

Q 

Q 

1/0 

1* 

GND -"" __ -r- OE 

TYPICAL OF ALL OUTPUTS 

-----+--VCC 

OUTPUT 

OUTCLK 

I 

GND 

'PL20R8 

VCC 
I 
Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

1* 

OE 

PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated 

This document contains information on a 
product under development. Texas Instru­
ments reserves the right to change or dis­
continue this product without notice. 
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TYPES SN54PL20L8,SN54PL20R4, SN54PL20R6,SN54PL20R8 
SN74PL20LB,SN74PL20R4,SN74PL20R6,SN74PL20R8 
FIXED-OR ARRAYS 

functional block diagrams (positive logic) 

'PL20L8 'PL20R4 

M-------------or 
OUTCLK-------------v 

40 X 64 

40X 64 

t:>-~+i_+--I/O 

t:>-~~_+--I/O 

P-<H-~o---j--I/O 

tr-<H-~o---j--I/O 

'PL20R6 'PL20R8 

DE -------------OfEN2 
OUTCLK C1 DE------------a 

OUTCLK ------------i> 
40 X 64 

p..-.....__+-t----t_ I/O 

P-<od-+-t----t_ I/O 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) ........................................................................ 7 V 
Input voltage (see Note 1) .............................................................................. 5.5 V 
Voltage applied to a disabled output (see Note 1) ......................................................... 5.5 V 
Operating free-air temperature range: SN54PL' ............................................... -55°C to 125°C 

SN74PL' ................................................... ooe to 70°C 
Storage temperature range ................................................................. -65°C to 150°C 

NOTE 1: These ratings apply except for programming pins during a programming cycle or during preload cycle. 

TEXAS INSTRUMENTS 
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TYPES SN54PL20L8, SN54PL20R4, SN54PL20R6, SN54PL20R8, 
SN74PL20L8, SN74PL20R4, SN74PL20R6,SN74PL20R8 

FIXED-OR ARRAYS 

recommended operating conditions 

SN54PL19R' SN74PL19R' 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.75 5 5.25 

VIH High-level input voltage 2 5.5 2 5.5 

VIL Low-level input voltage 0.8 0.8 

10H High-level output current -1 -2.6 

10L Low-level output current 12 24 

TA Operating free-air temperature -55 125 0 70 

electrical characteristics over recommended free-air operating temperature range 

PARAMETER TEST CONDITIONSt 
SN54PL20' 

MIN TYP+ MAX 

VIK Vec= MIN, 11=-18 rnA -1.5 

VOH Vee = MIN, 10H= MAX 2.4 3.2 

VOL Vce= MIN, 10L= MAX 0.25 0.4 

10ZH 
O. a outputs 

Vee = MAX, VIH = 2.7 V 
20 

1/0 ports 100 

0, a outputs 
Vee = MAX, VIH=0.4V 

-20 
10ZL 1/0 ports -250 

II 
OE Input 

Vec= MAX, VI = 5.5 V 
0.2 

All others 0.1 

OE Input 
Vee = MAX, 

40 
IIH 

All others 
VI = 2.7 V 

20 

OE Input 
Vee = MAX, VI=0.4V 

-0.4 
IlL All others -0.2 

10 Vee = MAX, Vo = 2.25 V -15 -33 -65 

ICC 
Vee = MAX, VI=OV, 

150 200 
Outputs open DE atVIH 

teonditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 
tAli typical values are at Vee = 5 V, TA = 25°e. 

'PL20R4, 'PL20R6, 'PL20R8 timing requirements 

-1 PARTS 

MIN MAX 

fclock Clock frequency 0 30 

tw Pulse duration, clock high or low 12 

tsu Setup time, input or feedback before OUTeLKI 15 15 

th Hold, input or feedback before OUTCLKI 0 

SN74PL20' 

MIN TYPi MAX 

-1.5 

2.4 3.3 
0.35 0.5 

20 

100 
-20 

-250 

0.2 

0.1 

40 

20 
-0.4 

-0.2 

-15 -33 -65 

150 200 

-2 PARTS 

MIN MAX 

0 20 

12 

0 

UNIT 

V 

V 

V 

rnA 

rnA 

°e 

UNIT 

V 

V 

V 

pA 

pA 

rnA 

pA 

rnA 

rnA 

rnA 

UNIT 

MHz 

ns 

ns 

ns 

switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

-1 PARTS -2 PARTS 
PARAMETER FROM TO TEST CONDITIONS UNIT 

MIN TYPi MAX MIN TYPi MAX 

fmax 30 20 MHz 

tpd 1,1/0 0,1/0 16 25 ns 

ted OUTeLK t 0,1/0 
RL = 500 n, 

12 20 ns 

ten DEI a 8 15 ns 

tdis DEI a CL = 50 pF 
6 12 ns 

ten 1,1/0 0,110 18 25 ns 

tdis 1.1/0 0.1/0 13 20 ns 

tAli typical values are at Vee = 5 V. TA = 25°e. 
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TYPES SN54PL20L8, SN54PL20R4, SN54PL20R6, SN54PL20R8, 
SN74PL20L8,SN74PL20R4,SN74PL20R6,SN74PL20R8 
FIXED-OR ARRAYS 

...... ----------------------------------------------------------------------.. 
PRELOAD PROCEDURES 

6V-.-/ Vcc 
ov 
VIH OUTPUTS DISABLED 

VIL----..It \~ __________ _ 

tdla -l I- --l t- ten 
I ENABLE PRELOAD I 

P'N'4 v:,:------_ T---~ 1 ... I--t-r_1_0M_O_I~~·i----------
I I ~tw1---l 
: : I APPLYO'n I 

VIHH - - - - - - -1- - - -1- - -ir-II""""'I~ __ ~" 

I 100 n. I 
a v VERIFY STATE an : MIN ~ VERIFY O'n + 1 

OH 1 
VOL~~~~~~------I~~~-L~~L-~-<2~~~~I'-----

I 

-I tpd I+-
PIN 1 VIH 1 

(OUTCLK) VIL - _____________________ ...In _______ _ 
FIGURE 1-PRELOAD WAVEFORMS 

preload procedure for registered outputs 

Step 1 
Step 2 
Step 3 
Step4 
Step 5 
Step6 
Step 7 

Pin 13 to VIH, Pin 1 to V'L, and VCC to 5 volts. 
Pin 14 to V,HH for 10 to 50 microseconds. 
Apply an open circuit for a low and V,HH for a high at the Q outputs. 
Pin 14 to V,L. 
Remove the voltages applied to the outputs. 
Pin 13 to V,L. 
Check the output states to verify preload. 

TEXAS INSTRUMENTS 
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TYPES SN54PL20LB, SN54PL20R4, SN54PL20R6, SN54PL20RB, 
SN74PL20LB, SN74PL20R4,SN74PL20R6,SN74PL20RB 

FIXED-OR ARRAYS 

pin assignments in programmil1g mode (PGM ENABLE at VIHH) 

PRODUCT TERMS 0 THRU 31 
(TOP VIEW) 

PGM ENABLE 24 Vcc 
PIO 23 
Pll 22 P03 

PI2 21 P02 
PI3 20 POI 
PI4 19 POO 
PIS 18 PAO 
Pic 8 17 PAl 
PI7 9 16 PA2 

PI8 10 IS L/R 

PI9 II 14 . 
GND 12 13 PGM VERIFY 

·Pin 14 has no programming function. Make no connection. 

TABLE 1-INPUT LINE SELECT 

INPUT PIN NAME 
LINE 

NUMBER PI9 Pia PI7 PI6 PI5 PI4 PI3 PI2 PI1 PIO L/R 

0 HH HH HH HH HH HH HH HH HH L Z 
1 HH HH HH HH HH HH HH HH HH H Z 
2 HH HH HH HH HH HH HH HH HH L HH 
3 HH HH HH HH HH HH HH HH HH H HH 
4 HH HH HH HH HH HH HH HH L HH Z 
5 HH HH HH HH HH HH HH HH H HH Z 
6 HH HH HH HH HH HH HH HH L HH HH 
7 HH HH HH HH HH HH HH HH H HH HH 
a HH HH HH HH HH HH HH L HH HH Z 
9 HH HH HH HH HH HH HH H HH HH Z 

10 HH HH HH HH HH HH HH L HH HH HH 
11 HH HH HH HH HH HH HH H HH HH HH 
12 HH HH HH HH HH HH L HH HH HH Z 
13 HH HH HH HH HH HH H HH HH HH Z 
14 HH HH HH HH HH HH L HH HH HH HH 
15 HH HH HH HH HH HH H HH HH HH HH 
16 HH HH HH HH HH L HH HH HH HH Z 
17 HH HH HH HH HH H HH HH HH HH Z 
18 HH HH HH HH HH L HH HH HH HH HH 
19 HH HH HH HH HH H HH HH HH HH HH 
20 HH HH HH HH L HH HH HH HH HH Z 
21 HH HH HH HH H HH HH HH HH HH Z 
22 HH HH HH HH L HH HH HH HH HH HH 
23 HH HH HH HH H HH HH HH HH HH HH 
24 HH HH HH L HH HH HH HH HH HH Z 
25 HH HH HH H HH HH HH HH HH HH Z 
26 HH HH HH L HH HH HH HH HH HH HH 
27 HH HH HH H HH HH HH HH HH HH HH 
28 HH HH L HH HH HH HH HH HH HH Z 
29 HH HH H HH HH HH HH HH HH HH Z 
30 HH HH L HH HH HH HH HH HH HH HH 
31 HH HH H HH HH HH HH HH HH HH HH 
32 HH L HH HH HH HH HH HH HH HH Z 
33 HH H HH HH HH HH HH HH HH HH Z 
34 HH L HH HH HH HH HH HH HH HH HH 
35 HH H HH HH HH HH HH HH HH HH HH 
36 L HH HH HH HH HH HH HH HH HH Z 
37 H HH HH HH HH HH HH HH HH HH Z 
38 L HH HH HH HH HH HH HH HH HH HH 
39 H HH HH HH HH HH HH HH HH HH HH 

L = VIL, H = VIH, HH = V'HH, Z = high impedance (e.g .. 10 kO to 5 V) 

PRODUCT TERMS 32THRU63 
(TOP VIEW) 

PGM VERIFY 24 VCC 
PIO 23 . 
Pll 22 LlR 

PI2 21 PAO 

PI3 20 PAl 

PI4 6 19 PA2 

PIS 18 P03 

PI6 17 P02 

PI7 9 16 POI 

PI8 10 IS POO 

PI9 II 14 . 
GND 12 13 PGM ENABLE 

TABLE 2-PRODUCT LINE SELECT 

PRODUCT PIN NAME 
LINE 

NUMBER POOP01P02P03PA2PA1PAO 

0,32 Z Z Z HH Z Z Z 
1,33 Z Z Z HH Z Z HH 
2,34 Z Z Z HH Z HH Z 
3,35 Z Z Z HH Z HH HH 
4,36 Z Z Z HH HH Z Z 
5,37 Z Z Z HH HH Z HH 
6,38 Z Z Z HH HH HH Z 
7,39 Z Z Z HH HH HH HH 
8,40 Z Z HH Z Z Z Z 
9,41 Z Z HH Z Z Z HH 

10,42 Z Z HH Z Z HH Z 
11,43 Z Z HH Z Z HH HH 
12,44 Z Z HH Z HH Z Z 
13,45 Z Z HH Z HH Z HH 
14,46 Z Z HH Z HH HH Z 
15,47 Z Z HH Z HH HH HH 
16,48 Z HH Z Z Z Z Z 
17,49 Z HH Z Z Z Z HH 
18,50 Z HH Z Z Z HH Z 
19,51 Z HH Z Z Z HH HH 
20,52 Z HH Z Z HH Z Z 
21,53 Z HH Z Z HH Z HH 
22,54 Z HH Z Z HH HH Z 
23,55 Z HH Z Z HH HH HH 
24,56 HH Z Z Z Z Z Z 
25,57 HH Z Z Z Z Z HH 
26,58 HH Z Z Z Z HH Z 
27,59 HH Z Z Z Z HH HH 
28,60 HH Z Z Z HH Z Z 
29,61 HH Z Z Z HH Z HH 
30,62 HH Z Z Z HH HH Z 
31,63 HH Z Z Z HH HH HH 
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TYPESSN54PLR20L8,SN54PLR20R~ SN54PLR20R6,SN54PLR20R8 
SN74PLR20L8,SN74PLR20R4,SN74PLR20R6,SN74PLR20R8 
FIXED-OR ARRAYS 

programming parameters 

MIN 

VIH High-level input voltage 2 

VIL Low-level input voltage 0 

VOH High-level output voltage 

VIHH Program-pulse input voltage 10.25 

I PO 

IIHH Program-pulse input current I PGM VERIFY, UR 

I PGM ENABLE, PI. PA 

ICCHH Program-pulse supply current at VIHH 

tw1 Program-pulse duration at PO pins 10 

tw2 Pulse duration at PGM VERIFY 100 

tsu Setup time 100 

th Hold time 100 

td1 Delay time from Vce to 6 V to PGM VERIFY! 100 

td2 Delay time from PGM VERIFY! to verification of output 200 

Input voltage at pins 1 and 13 to open verify-protect (security) fuse 20 

Input current to open verify-protect (security) fuse 

Pulse duration to open verify-protect (security) fuse 20 

PROGRAMMING PROCEDURES 

NOM 

10.5 

21 

VOL 

VIH 
PGMVERIFY ___________ --' L-. ______ VIL 

FIGURE 2-ARRAY PROGRAMMING WAVEFORMS 

<D A high level during the verify interval indicates that programming has not been successful. 
® A low level during the verify interval indicates that programming has been successful. 

programming procedure for array fuses 

MAX UNIT 

5.5 V 

O.S V 

5.5 V 

10.75 V 

50 

25 mA 

5 

400 mA 

50 I1s 

ns 

ns 

ns 

I1S 

ns 

22 V 

400 mA 

50 ms 

Array fuses are programmed using a linear select method. Each fuse can be opened by selecting the appropriate (one 
of 40) input line and then pulsing the correct (one of 64) product line. The levels for selecting input lines and product 
lines are shown in Tables 1 and 2. 

Step 1 
Step 2 
Step 3 
Step4 
Step 5 
Step 6 

Step 7 

Raise PGM ENABLE to VIHH. 
Select an input line by applying appropriate levels to UR and PI pins. 
Begin selection of the output line with appropriate conditions on PA pins. 
Raise Vee to VIHH. 
Blow the fuse by pulsing the appropriate PO pin to VIHH as shown in Table 2 for the product line. 
Lower Vee to 6 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than VOL if the 
fuse is open. 
Lower Vee to 4.5 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than VOL if 
the fuse is open. 

Steps 1 thru 7 may be repeated if the verification does not indicate that the fuse was successfully programmed 
(blown). but no more than 4 times. Verification is possible only with the verify-protect fuse intact. 
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TYPES SN54PLR20L8, SN74PLR20L8 
FIXED-OR ARRAYS 

(1 ) 

INPUT LINES 

~~O----4~--~3----1~2~--1~6~~~~0--~24~--2-8-----32-----3-6~\ 

(2) "1: 1=t:t=H=+t+jR:ttt=R=++=++~++:t+=H+t:tttl=t:~~~}-___ +~(2~3) y~A~ ____ ~1 ~ 

PRODUCT 
LINES 0 

(3)", 

o 
o 
o 
7 

J 
v 

(22) 
o 

(21) I/O 

(20) 
1/0 

(19) 
I/O 

(18) I/O 

(15) 0 

(11).. ...(14) 
1[>1 .... ,.;::=~::t:~::t:~~~~::t:I+~Q:t+:::t:I+~~~:t:j~H~R:::u tt=====l::d,<.r}- I/PRELOAD 

(13) 
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TYPES SN54PLR20R4, SN74PLR20R4 
FIXED-OR ARRAYS 

(1) 
OUT ClK ~ INPUT LINES 

(2)"':Ji ... 
ODUCT PR 

LIN ES 0 

(3) .. ~ 7 
... 

8 
• • 
• 

(4) .... I 
15 

>l ... 
16 
• 
• 
• 

5) ... 23 
-'-Ix 

24 
• 
• 
• 

(6) ... 31 
"X 

.. ~2 
• 
• • 

(7) ... 39 
--t "X 

... 40 
• 
• 
• 47 (8) ... 

"X .. 
48 

• 
• 
• 

(~ ....... 55 
... 56 

• 
• 
• 

0) .. ....: 63 
... 

1 ) .. 
-'i :1' ... 

1\ 
10 4 8 12 16 20 24 28 32 

3·20 TEXAS INSTRUMENTS 
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36 \ 
(23) 

~ 

t-~ 

~ 
(22) ~iJ-... )-, 

... 
::Jt"" 

1/0 

t)....., 

0 ~ 

.-1>- (21) 

H 

t:::'- '" J.t' ... 

.....>- ~ 

1/0 

EiJJ.120J ..... ~ 10 y-
t:~ el 

1-

o 

;:;;;; ~ 

~ 
\--

~ B ::r- eI 

L.... ~ 

~t- .J" 
I-t-

r-..-
I-~ 

~ ;:.-, 
el 

I- ... 
::Jt',-,"" 

1->-" t>-)0- lD 

I- el 

"- ... 
::Jt' ., ...... 

t:b-J 
~E ~ '-...... ~ 

...... 

~ ~ 

~~ 
"."-J 

(14) 

::J-

~ )0 

rJ. (18 
~ 

)0 

rJ. (17) 
V 

o 

(16) 
1/0 

(15) 
1/0 
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)­
OE ~ 
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OUT 
(1) 

ClK :..lC 

(2) .... I .. 
RODUCT P 

II NES 0 
0 

0 

0 

(3) .. 7 
--t .. r 8 

0 

0 

0 

(4) ..... 15 
... 

16 
0 

0 

0 

(~ ... 23 
.. 

24 
0 

0 

0 

(6) .. 31 
4--

32 
0 

0 

0 

(7) .. 39 
'~')l 

v 40 
0 

0 

0 

(8) ... 47 
~ 48 

0 

0 

0 

(9) ... 55 
.. 

56 
0 

0 

0 

O)~ 63 
v 

1) ... 
--I ':It ..... ,.. 

,. 
0 4 8 12 

TYPES SN54PLR20R6,SN74PLR20R6 
FIXED-OR ARRAYS 

INPUT"lINES 

16 20 24 28 32 36 
, 

(23) 
1/0 

-
~ 

EJ 
)-J (22) ~tb--

~)-J 

.... 
:.Jt 

'" 

1/0 

.... )-J 

B~ .... .....,-r 
c, 

J/l-
""'-I 

)a 

\-)-
)-

~ -~ B v 

=~ 
C1 

~ 
""'-I 

)a 

r-
\.-r-

~9 1-)-B .... >-
J-r-

C1 

1- .... 

~ (j-
)-

~8 ~ B ..... H 
V 

C1 

JC1. 
>-t1 "I 

~ rJ (17 

b-l..>-B r--vc-
~ C1 

b-
1-

_}- 'oJ 

~~ rJ (16 
r-v-o-

.... ;:: C1 

1-}- .A 

I 'oJ .... N t:8 (15) 

_H 
_H 

1/0 

..... 

(14) 

JC1-I-I/PRE 
.., ..... (13) 
~' 

LOAD 

OE 
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TYPES SN54PLR20R8, SN74PLR20R8 
FIXED-OR ARRAYS 

(1 ) 
OUT ClK INPUTi\LlNES 

..... 0 4 8 12 16 20 24 
(2) .. L 

... 
PRODUCT 
LINES 0 

• 
• 
• 

(3) ..... 7 
~ 1r 

• 
• 
• 15 (4) ... 

--t~ v 16 
• 
• 
• 

(5) ... 
~ 

23 
... 'Z4 

• • • 31 (6) ... 
:>L. 

v 32 
• 
• 
• 

(7)~ 39 
.. '40 

• 
• 
• 

(8) ... L 47 
~ ... 

48 
• 
• 
• 

(9) .. 55 
"'!II. 

56 
• 
• 
• 

0) ... 
"'!IL 

63 
... 

~ 
V 

28 32 
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~ ~4=>-

B ~~ 
~H Cl 
~r-
..... ... 

.J-
r-
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~ Jb-B .......r-
~ Cl 

'--' ~ 

~I- .,..J-
~~ 

~ '-~ 
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'"""...., Cl 
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.J-

~ 
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~ t):1 Cl 
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~ 
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~ 10 ~ ..... 

Cl 
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~ 
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~~ ~ ~)- 10, 

j......H Cl 
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FIELD­
PROGRAMMABLE 
LOGIC 

TYPES SN54PL333,SN54PL335,SN74PL333,SN74PL335 
FIELD-PROGRAMMABLE LOGIC SEQUENCERS 

o 24-Pin. GOO-mil Packages 

o Propagation Delay ... GO ns Typ 

o 12 Inputs 

o 32 Product-Term Outputs 

o G-Bit Output Latch 

o 4-Bit State Register 

o Low Power Dissipation ... 450 mW Typ 

description 

02707, DECEMBER 1982 

J OR N DUAL-IN-L1NE PACKAGE 
/TOPVIEW) 

I 

I 

00 
01 

GND 

Vee 
I 

I 

PL 

PM 

LE 
5E 
05 
04 
03 
02 

The 'PL333 (three-state outputs) and the 'PL335 (open-collector outputs) are low-power Schottky Bipolar TIL field­
programmable logic sequencers designed to solve state-machine problems of the mealy type, They each contain four 
completely buried J-K flip-flops in the feedback path between the OR and AND matrices. The common clock and clear 
lines are also programmable by separate OR terms in addition to the four J inputs and K inputs. 

The output-function levels are stored by a common asynchronous latch enable pin (LE) that controls the 6-bit output 
transparent latches, The program mode (PM) pin and the program latch (PL) pin are unique programming control 
inputs that simplify the programming procedure, These pins should be grounded during normal device operation, 

The SN54PL333 and SN54PL335 are characterized for operation over the full military temperature range of-55°e to 
125°e, The SN74PL333 and SN74PL335 are characterized for operation from O°C to 70o e, 

functional block diagram (positive logic) 

IT-------------------------------------------dC2 

OE-------------------------------------------dEN 

2:1 
32 x 16 

" & 
32 x 32 

12 12 
rv 

32 

rv 

rv 

rv 

- Denotes fused inputs. 

*'PL333 has 3-state output, 'PL335 has open-collector outputs. 

PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated 

This document contains information on a 
product under development, Texas Instru­
ments reserves the right to change or dis­
continue this product without notice. 
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TYPES SN54PLJJJ,SN54PLJJ5,SN74PLJJJ,SN74PLJJ5 
FIELD-PROGRAMMABLE LOGIC SE~UENCERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) .................................................................. " .... 7 V 
Input voltage ......................................................................................... 5.5 V 
Off-state output voltage ........................................... , ..... , ............................. 5.5 V 
Operating free-air temperature range: SN54PL' ............................................. -55°C to 125°C 

SN74PL' ................................................. DoC to 70°C 
Storage temperature range ......................................................... , ..... " -65°C to 150°C 

Note 1: All voltage values are with respect to network ground terminal. 

recommended operating conditions 

SN54PL' SN74PL' 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.75 5 5.25 V 

V,H High-level input voltage 2 2 V 

V,L Low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature - 55 125 0 70 De 

electrical characteristics over recommended free-air operating temperature range (unless otherwise 
stated) 

PARAMETER TEST CONDITIONSt 
MIN 

SN54PL' 
Typt MAX MIN 

V,K Input clamp voltage Vee= MIN, 1,=-18mA -1.5 

VOH 
High-level output Vee= MIN, 

voltage V,L = MAX, 

V'H= MIN. 

'OH= MAX 
2.4 3.1 2.4 

VOL Low-level output voltage 
Vee = MIN. V'H= MIN. 

0.25 0.4 
V,L = MAX. IOL = MAX 

I, 
Input current at 

maximum input voltage 
Vee= MAX. V, = 5.5 V 0.1 

I'H High-level input current Vee = MAX. V, = 2.7 V 20 

LOW-level inputl PL, PM -0.4 
',L IAliothers 

Vee = MAX. V, = 0.4 V 
current -0.2 

'0 Output current Vee = MAX, Vo = 2.25 V -15 -65 -15 

IOZH 
Off-state output current, Vee = MAX, OE at 2 V, 

20 
high-level voltage applied Vo = 2.7 V 

10ZL 
Off-state output current. Vee= MAX. OE at 2 V, 

-20 
low-level voltage applied Vo =0.4 V 

ICC Supply current 
Vee = MAX, OE at V'H, 

90 145 
All other inputs at V,L 

tFor conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 

~AII typical values are at Vee = 5 V, TA = 25°e. 

'PL333, 'PL335, timing requirements 

SN54PL' 

MIN MAX MIN 

fclock Clock frequency 0 10 0 

twl Pulse duration, clock high or low 55 45 

tw2 Pulse duration, internal clear 56 46 

tsul Setup time. input to clock 12 12 

tsu2 Setup time, input to LE 55 48 

th1 Hold time, clock to input 9 9 

th2 Hold time, LE to input 0 0 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

SN74PL' 
Typt MAX 

UNIT 

-1.5 V 

3.4 V 

0.35 0.5 V 

0.1 mA 

20 pA 

-0.4 

-0.2 
mA 

-65 mA 

20 pA 

-20 
pA 

90 135 mA 

SN74PL' 

MAX UNIT 

15 MHz 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54PL333,SN54PL335,SN74PL333,SN74PL335 
FIELD-PROGRAMMABLE LOGIC SE~UENCERS 

switching characteristics over recommended operating free-air temperature range and supply voltages 
(unless otherwise noted) 

SN54PL' SN74PL' 
PARAMETER TEST CONDITIONS TYPE UNIT 

MIN TYP:\: MAX MIN TYP:\: MAX 

fmax All 10 23 15 23 MHz 

Input to output 
'PL333 52 78 52 69 

tpd 
'PL335 60 98 60 80 

ns 

Clock to output 
'PL333 100 150 100 130 

tpd 
'PL335 100 160 100 140 

ns 

RL = 6670, 
'PL333 90 135 90 115 

tpd Clear to output CL = 45 pF 
'PL335 90 145 90 125 

ns 

- 'PL333 22 36 22 32 
tpd LE to output 

'PL335 35 69 35 58 
ns 

ten OE to output All 20 30 20 28 ns 

tdis OE to output All 17 26 17 24 ns 

tAli typical values are at Vce = 5 V, TA = 25°C. 

programming parameters 

PARAMETER MIN NOM MAX UNIT 

VIHH Program-level input voltage 10 10.5 11 V 

ICCH Program-level supply current 300 400 mA 

tp Width of program pulse 100 1000 us 

Program pulse duty cycle 25 35 % 

PROGRAMMING PROCEDURES 

AND-matrix, input variables 0 thru 11 programming 

Set Vee and DE to 5V and PM, PL, and GND to 0 V. 
Latch out F/F outputs by applying VIH to 10 thru 14 and raising PL to 5 V. 

Step 1 
Step 2 
Step 3 
Step4 

Apply the true logic level to the input to be programmed and raise all remaining inputs to VIHH. 
Address the product term to be programmed (0 to 31). Address product term by applying its binary code 
to outputs 05 to 00 as LSB, 1 = VIH, 0 = VIL. 

Step 5 
Step 6 
Step 7 

Ramp Vee to VIHH and then pulse PL to VIHH. Return Vee to 5 V. 
Disable the programmed input with VIHH. 
Repeat steps 3 through 6 for all other input variables and product terms. 

AND-matrix, feedback input lines programming 

Step 1 
Step 2 

Step 3 
Step4 
Step 5 
Step 6 
Step 7 
Step 8 
Step 9 

Set Vee and DE to 5 V, and PM, PL, and GND to 0 V. 
Select the F/F output to be programmed high by applying logic levels (1 = VIH, 0 = VIU to inputs 10 
through 14 using addresses in Table 1. Apply VIHH to other inputs 15 through 111. 
Raise PL to 5 V. 
Disable inputs 10 to 14 with VIHH. 
Address the product term. 

Ramp Vee to VIHH and then pulse PL to VIHH. Return Vee to 5 V. 
Repeat steps 5 and 6 for each of the product terms. 
Return PL to 0 V. 
Repeat steps 2 through 8 for all other feedback F/F AND-outputs and product terms. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

3-25 



-

3-26 

TYPES SN54PL333,SN54PL335,SN74PL333,SN74PL335 
FIELD-PROGRAMMABLE LOGIC SEQUENCERS 

PROGRAMMING WAVEFORMS 

AND OR 

I VIH 

OE -1 __ - - - --- - --:--- -- -- - -- - - - -- VIL 

Vcc / \ l / '- :I:H -1 ___________ + ______________ _ 
GND 

I 
'OR'PROGRAM ------ -- - - -- - -7 - - ------- --G;"'--
'OR'SELECTPM ---------------!-r-------I 'p \...-. VIH 

'AND' SELECT V ---- - - ----- --- VIL 
I 

. ADDR~:::~:::~·Ap: ---~ -----It,;'''C t ---). ----------- V'H 
'ADDRESS ENABLE' -J: 1 !------------ VIL 

I I 

-l

td

9 ! '-C5t~~~===-~ INPUTI I VIL 
OUTPUT I 

SE~~~~ '5.'11 2-..r"_-_-_-_-_-_-_-_-_-_-_-i1-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_ ::~H 

PRODUCT 
LINE 

SELECT 

I 
I 

______ -J)x(~ ___ ~:~-----J~~---__ 
I 
I 

TEXAS INSTRUMENTS 
INCORPORATED 
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TYPES SN54PL333, SN54PL335, SN74PL333,SN74PL335 
FIELD-PROGRAMMABLE LOGIC SE~UENCERS 

PROGRAMMING PROCEDURE 
OR-matrix programming 

Step 1 Set Vee. PM. and OE to 5 V. and PL and GND to 0 V. 
Step 2 Select the output function OR-F/F input line by applying logic levels (1 = VIH. 0 = VIU. to inputs 10 to 14 

Step3 
Step4 
Step 5 
Step 6 

Step7 
Step8 

INPUT LINE 
NUMBER 

0 
1 
2 
3 
4 
6 
6 
7 
B 
9 

10 
11 
12 
13 
14 
16 
16 
17 
1B 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2B 
29 
30 
31 

using the address in Table 2. Apply VIHH to 15 through 111. 
Ramp PL to 5 V. 
Disable inputs 10 through 14 with VIHH. 
Address the product term then raise Vee to VIHH. Pulse PM to VIHH and return Vee to 5 V. 
Repeat step 5 for each of the product terms to be low in the addressed output function OR-F/F input 
line. 
Return PL to 0 V. 
Repeat steps 2 through 7 for each output function and F/F input line. 

TABLE 1-AND-MATRIX INPUT LINE SELECT TABLE 2-0R-MATRIX SUM TERM SELECT 

PIN NAME PRODUCT PIN NAME 

111 110 19 IB 17 16 16 14 13 12 11 10 TERM 111 11019 IB 17 16 16 14 13 12 11 10 
HH HH HH HH HH HH HH HH HH HH HH L CLK HH HH HH HH HH HH HH L L L L L 
HH HH HH HH HH HH HH HH HH HH HH H CLR HH HH HH HH HH HH HH L L L L H 
HH HH HH HH HH HH HH HH HH HH L HH J4 HH HH HH HH HH HH HH L L L H L 

HH HH HH HH HH HH HH HH HH HH H HH K4 HH HH HH HH HH HH HH L L L H H 

HH HH HH HH HH HH HH HH HH L HH HH J3 HH HH HH HH HH HH HH L L H L L 
HH HH HH HH HH HH HH HH HH H HH HH K3 HH HH HH HH HH HH HH L L H L H 

HH HH HH HH HH HH HH HH L HH HH HH J2 HH HH HH HH HH HH HH L L H H L 
HH HH HH HH HH HH HH HH H HH HH HH K2 HH HH HH HH HH HH HH L L H H H 

HH HH HH HH HH HH HH L HH HH HH HH J1 HH HH HH HH HH HH HH L H L L L 
HH HH HH HH HH HH HH H HH HH HH HH K1 HH HH HH HH HH HH HH L H L L H 

HH HH HH HH HH HH L HH HH HH HH HH GO HH HH HH HH HH HH HH L H L H L 
HH HH HH HH HH HH H HH HH HH HH HH 01 HH HH HH HH HH HH HH L H L H H 
HH HH HH HH HH L HH HH HH HH HH HH 02 HH HH HH HH HH HH HH L H H L L 
HH HH HH HH HH H HH HH HH HH HH HH 03 HH HH HH HH HH HH HH L H H L H 

HH HH HH HH L HH HH HH HH HH HH HH 04 HH HH HH HH HH HH HH L H H H L 

HH HH HH HH H HH HH HH HH HH HH HH 05 HH HH HH HH HH HH HH L H H H H 
HH HH HH L HH HH HH HH HH HH HH HH NONE HH HH HH HH HH HH HH H H H H H 

HH HH HH H HH HH HH HH HH HH HH HH 
HH HH L HH HH HH HH HH HH HH HH HH 
HH HH H HH HH HH HH HH HH HH HH HH 
HH L HH HH HH HH HH HH HH HH HH HH 
HH H HH HH HH HH HH HH HH HH HH HH 

L HH HH HH HH HH HH HH HH HH HH HH 
H HH HH HH HH HH HH HH HH HH HH HH 

HH HH HH HH HH HH HH L L L L H 
HH HH HH HH HH HH HH L L L L L 
HH HH HH HH HH HH HH L L L H H 
HH HH HH HH HH HH HH L L L H L 
HH HH HH HH HH HH HH L L H L H 
HH HH HH HH HH HH HH L L H L L 
HH HH HH HH HH HH HH L L H H H 
HH HH HH HH HH HH HH L L H H L 

rr= 

TEXAS INSTRUMENTS 3-27 
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TYPES SN54PL333,SN54PL335,SN74PL333,SN74PL335 
FIELD-PROGRAMMABLE LOGIC SE~UENCERS 

LOGIC DIAGRAM 

- (18) LE 
BE (17) 

0 

10 (9) ... 
11 

(8) ::: 
12 

(7) ::. 
13 

(6) : 
14 

(5) ::.. 
15 

(4) : 
16 

(3) : 
17 

(2) ::. 
18 

(1) : 
19 

(23) :: 
110 (22) : 
111 (21) : .. 

~ Cl: 

~ 
'---- lJf-G 

lK~ 
I--

lJ :=g lK 

-
lJ :=g lK 

I--
lJ 

~ lK 
'--

• 'P L333 has 3-state outputs, 'P L335 has open-collector outputs_ 

TEXAS INSTRUMENTS 
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31 

q EN 

~ 
20 * 

(10) 
00 

I--

(11 ) 
01 

I--

(13) 
02 

r---
~ 03 

r-

~ 04 

r-
(16) 

05 

'--
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TYPES SN54PLB39, SN54PLB40, SN74PLB39, SN74PLB40 
14 X 32 X 6 FIELD·PROGRAMMABLE LOGIC ARRAYS 

o Input to Output Propagation Delay . 
10 ns Typical LOGIC FUNCTION 

o 24-Pin, 300-mil Slim Line Packages 
f(l) PO + Pl ... P31 for polarity link intact 

f(l) PO' Pl' ... 'P31 for polarity link, open where PO 

through P31 are product terms. o Power Dissipation ... 640 mW Typical 

o Programmable Output Polarity 

description 

The 'PL839 (3-state outputs) and the 'PL840 (open-collector outputs) are TTL field-programmable logic arrays, containing 

32 product terms.(AND terms), and 6 sum terms (OR terms). Each of the 6 sum-of-products output functions can 
be programmed either high true or low true. The true condition of each output function is activated by the programmed 

logical minterms of 14 input variables. The outputs are controlled by two chip-enable pins to allow output inhibit and 

expansion of terms. 

These devices provide high-speed data-path logic replacement where several conventional SSI functions can be designed 

into a single package. 

The SN54PL839 and SN54PL840 are characterized for operation over the full military temperature range of - 55 DC 
to 125 DC. The SN74PL839 and SN74PL840 are characterized for operation from 0 DC to 70 DC. 

pin assignments in operating mode (pin 1 is less than VIHH) 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

vcc----+-

INPUT 

SN54PL' ... JT PACKAGE 

SN74PL' ... NT PACKAGE 

0E1 
I 

I 

I 

0 
0 
0 

GND 

(TOP VIEW) 

'PL839 

VCC 
I 

I 
0 
0 
0 
0E2 

TYPICAL OF ALL OUTPUTS 

- ...... --vcc 

OUTPUT 

TEXAS INSTRUMENTS 
INCORPORATED 
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'PL840 

TYPICAL OF ALL OUTPUTS 
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TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD·PROGRAMMABLE LOGIC ARRAYS 

functional block diagram (positive logic) 

[> & 

14 
28 X 32 

14 

- denotes fused inputs. 

32 

>1 
32 X 6 

*'PL839 has 3-state ('1;7) outputs; 'PL840 has open·collector (Q) outputs. 

absolute maximum ratings 

a 

a 

a 

a 

a 

a 

Supply Voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input Voltage ................................................................. . .. 5.5 V 
Off-State Output Voltage ........................................................... 5.5 V 

Operating Free-air Temperature Range SN54PL' ................................ - 55 DC to 125 DC 
SN74PL' .................................... 0 DC to 70 DC 

Storage Temperature ..................................................... - 65 DC to 150 DC 

TEXAS INSTRUMENTS 
INCORPORATED 
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TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD·PROGRAMMABLE LOGIC ARRAYS 

recommended operating conditions 

SN54PL' SN74PL' 

MIN NOM MAX MIN NOM MAX 
UNIT 

Supply voltage, VCC 4.5 5 5.5 4.75 5 5.25 V 

High-level input voltage, VIH 2 2 V 

Low-level input voltage, VIL 0.8 0.8 V 

High-level output current, 10H -1 -2.6 mA 

Low-level output current, 10L 12 24 mA 

Operating free-air temperature, T A -55 125 a 70 DC 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS t 
SN54PL' SN74PL' 

PARAMETER UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = MIN, II = -18 mA -1.5 -1.5 V 

VOH Vee = MIN, 10H = MAX 2.4 3.2 2.4 3 V 

VOL Vee = MIN, 10L = MAX 0.25 0.5 0.37 0.5 V 

II Vee = MAX, VI = 5.5 V 0.1 0.1 mA 

IIH Vee = MAX, VI = 2.7 V 20 20 IlA 

IlL Vee = MAX, VI = 0.4 V -0.4 -0.4 mA 

10 Vee = MAX, Vo = 2.25 V -30 -50 -112 -30 - 50 -112 mA 

10ZH Vee = MAX, Vo = 2.7 V 20 20 IlA 

10Zl Vee - MAX, Vo ~ 0.4 V -20 - 20 IlA 

lee 
Vee = MAX, VI = a V, 

130 
OE inputs = VIH 

200 130 190 mA 

t For conditions shown as MIN or MAX. use the appropriate condition specified under recommended operating conditions. 

switching characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54PL' SN74PL' 
PARAMETER FROM TO TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

tpd Input Output 
RL = 500 to GND, 

10 25 10 20 ns 
CL = 50 pF to GND 

Pin 1 RL1 = 500 to 7 V, 
13 ten 9 16 9 

or Output RL2 = 500 to GND, ns 
tdis 8 15 8 12 

Pin 13 CL = 50 pF to GND 

,All typical values are at Vee = 5 V. T A = 25 ce. 

TEXAS INSTRUMENTS 
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TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD·PROGRAMMABLE LOGIC ARRAYS 

pin assignment in programming mode (pin ~ VIHH) top views 

OUTPUT POLARITY 

(PGM ENABLE = VILL) 

PGM ENABLE Vee t 

PI1 PIO 

PI2 PI13 
PI3 PI12 

PI4 PI11 
PI5 PI10 

PI6 Pig 

PI7 PIS 

P05 POO 
P04 P01 
P03 P02 

GND OE2 

tVee = VeC2 for program and VCCl for verify 

programming parameters, T A 25°C 

PGM ENABLE 

PI1 
PI2 

PI3 

PI4 
PI5 

PI6 
PI7 

PO 
PA4 

PA3 

GND 

AND MATRIX 

(VCC3) 

Vee 
PIO 
PI13 

PI12 

PI11 

PI10 
Pig 

PIS 

PAO 
PA1 

PA2 

PGM 

OR MATRIX 

(VeC1, PA5 = VIL) 

PGM ENABLE Vee 
PA1 PAO 
PA2 PI13 
PA3 PI12 
PA4 PI11 
PA5 PI10 
PI6 Pig 

PI7 PIS 
P05 POO 
P04 P01 
P03 P02 
GND PGM 

PROGRAMMING 
PARAMETER MEASURED AT MIN 

MODE 
TYP MAX UNIT 

PGM ENABLE AND,OR 
VIHH Program high-level input voltage 16.5 17 17.5 V 

PO pins Polarity 

VILL Program low-level input voltage PGM ENABLE Any 0 0.4 V 

PO pins Polarity 100 
IIHH Program-level input current mA 

PGM ENABLE AND,OR 150 

POO thru P05 Polarity 
VIX Program-level input voltage 9.5 10 10.5 V 

PGM AND,OR 

PI pins AND 0.6 2 

IIX Program-level input current OE2 Polarity 5 mA 

POO thru P05 OR 5 10 

VCC1 Programming supply voltage VCC OR 8.5 8.75 9 V 

ICC1 Programming supply current VCC OR 250 400 mA 

VCC2 Programming supply voltage VCC Polarity 0 0.4 V 

VCC3 Programming supply voltage VCC AND 4.75 5 5.25 V 

VIH High-level input voltage Any Any 2 

VIL Low-level input voltage Any Any 0 0.8 V 

VOH High-level output voltage Any Any 2.4 3.2 V 

VOL Low-level output voltage Any Any 0.25 0.5 V 

Program pulse duration 
POO thru P05 Polarity 

50 1000 tw 
PGM AND,OR 

p's 

POO thru P05 Polarity 
Program pulse duty cycle 

PGM AND,OR 
10 50 % 

td Delay time Any Any 10 p's 

tr Rise time Any Any 25 p's 

TEXAS INSTRUMENTS 
INCORPORATED 
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TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD·PROGRAMMABLE LOGIC ARRAYS 

PROGRAMMING PROCEDURE 

OUTPUT POLARITY 
Program 

Load all output pins with a 10-kO resistor to 5 V and set pin 12 (GNDI to 0 V. Program the output polarity before 
programming either the AND matrix or the OR matrix. A virgin device has all 6 outputs set high. When the polarity 

link of an output is opened, the output function becomes low. Program one output at a time as follows: 

Step 1: 

Step 2: 

Step 3: 
Step 4: 

Verify 

Step 1: 

Step 2: 
Step 3: 

Step 4: 

Step 5: 

Set PGM ENABLE (pin 11 to VILL. 

Set VCC (pin 241 to VCC2; set OE2 (pin 131 and PIO through PI13 to VIX. 

Pulse the appropriate output to VIHH and remove after two 
Repeat step 3 for each output to be programmed low. 

Set PGM ENABLE (pin 11 to VILL; set VCC (pin 241 to VCC2; set PIO through PI13 to VIX. 

Wait td and raise VCC (pin 241 to VCC1. 
Enable the device by applying VIL to OE2 (pin 131. 

Sense the logic state of all 6 outputs. An output at VOH has been programmed low, while an output at 

VOL has remained high. 

Remove VCC1. 

r-------------------- - VIX 
ALL PI/PINS ___ ..l 

1--------VCC1 

VCC td~: --VCC2 
OE2 ----;----------i-.--.; • - - VIH 

I L-J __ -! ________ VIL 

;-tWj1td tdl<-l--u----v,HH 
POD THRU P05 ------:--~. •• • - - VIL 

td ~PROGRAM~ ~VERIFY_+I 

FIGURE 1 - OUTPUT POLARITY PROGRAMMiNG WAVEFORMS 

AND MATRIX 

Program 

Program the output polarity before programming either the AND matrix or the OR matrix. Load all output pins with 

a 1 O-kO resistor to 5 V and set pin 12 (GNDI to VIL. Program each input separately for each product term, one fuse 
at a time. Unused terms do not require fusing, however, all input variables of a selected product term must be 

programmed either true, complement, or don't care (both links are blownl, as follows: 

Step 1: 

Step 2: 

Step 3: 
Step 4: 

Set PGM ENABLE (pin 11 to VILL; set VCC (pin 241 to VCC3. 
Disable nil outputs by applying VIH to PGM (pin 131. 

Disable all inputs by applying VIX to the I inputs. 
Address the product term to be programmed (0 through 311 by applying its binary code (VIH for a high and 

VIL for a lowl to outputs PAO through PA4 with PAO as the least significant bit. 

TEXAS INSTRUMENTS 
INCORPORATED 
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TYPES SN54PL839. SN54PL840. SN74PL839. SN74PL840 
14 X 32 X 6 FIELD·PROGRAMMABLE LOGIC ARRAYS 

Step 5: 

Step 6: 
Step 7: 
Step 8: 
Step 9: 
Step 10: 

Step 11: 

Verify 

Step 1: 

Step 2: 
Step 3: 

Step 4: 

PROGRAMMING PROCEDURE 

Lower the voltage on the first input to VIH for a true, or to VIL for the complement. 

After td, raise PGM ENABLE to VIHH. 

After additional td, pulse the PGM input to VIX for two 
After a to delay, lower PGM ENABLE to VILL. 

Disable programmed input by raising it back to VIX. 

Repeat steps 5 through 9 for each input. 

Repeat steps 4 through 10 for each product term. 

Set PGM ENABLE (pin 1) to VILL; set VCC (pin 24) to VCC3. 

Enable PO output by setting PGM to VIX. 

Disable all inputs by applying VIX to the I inputs. 
Address the product term to be verified (0 through 31) by applying its binary code on outputs PAO through 
PA4. 

Step 5: Lower the input voltage on the first input to VIH and check the logic level of output PO, then lower the 

same input to VIL and again check the level of PO. The input variable state contained in the product term 

is determined from the following table. Two tests are required to verify the programmed state of each variable. 

STATE I PO 

L L 
TRUE 

H H 

L H 
COMPLEMENT 

H L 
L H 

DON'T CARE 
H H 

L L 
INACTIVE 

H L 

Step 6: Disable verified input by raising it back to VIX. 

Step 7: Repeat steps 5 and 6 for all other inputs. 
Step 8: Repeat steps 4 through 7 for all other product terms. 

tr~ tdH 
I I I I V 

PGM ENABLE Vi '--i------------ IHH 

• tdl+--*-tw~td ------VILL 

PGM : I 1 1-------= ~:: 
tdH • I 

PIO THRU PI13 ~ ~ ========~:: 
I.. J

td
: : .--------VIL 

~ I I I VIH 
ALL PA PINS f@ I • I --_: I: VIL 

I I??d -- VOH 
ALL PO PINS _ 

I I I -VOL 
/4--PROGRAM .1- ., VERIFY 

FIGURE 2- AND MATRIX PROGRAMMING WAVEFORMS 
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TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD·PROGRAMMABLE LOGIC ARRAYS 

PROGRAMMIMG PROCEDURE 
OR MATRIX 

Program 

Program the output polarity before programming either the AND matrix or the OR matrix. Load all output pins with 
a 1 O-k!l resistor to 5 V and set pin 12 (GND) to 0 V. If the product term is contained in the output function. no fusing 
is required. Unwanted terms are deleted by programming one at a time. as follows: 

Step 1: 

Step 2: 

Step 3: 

Step 4: 
Step 5: 

Step 6: 
Step 7: 
Step 8: 
Step 9: 
Step 10: 
Step 11: 

Verify 

Step 1: 

Step 2: 

Step 3: 
Step 4: 
Step 5: 

Set PGM ENABLE (pin 1) to VILL. Disable the outputs by setting PGM (pin 13) to VIH· Set Vee to Vee3. 

Set PI6 through PI13 and PAO through PA5 to VIX. 
Wait td and raise Vee (pin 24) to the program level. Vee1. 
Use the inputs PAD through PA5 to address the product term (0 through 31) that is to be removed by applying 
the corresponding binary code with input PAD as the least significant bit. 
Raise the output pin to VIX. 
Wait td. then raise PGM ENABLE to VIHH. 
Wait td. then pulse PGM to VIX for a period of tp. 

Wait td. then lower PGM ENABLE TO VILL. 
Wait td. then remove VIX from output pin. 
Repeat steps 4 through 8 for all three output functions. 

Repeat steps 3 through 9 for all other product terms. 

Lower Vee to Vee3· 

Set PGM ENABLE (pin 1) to VILL. Disable the outputs by setting PGM (pin 13) to VIH· Set Vee to Vee3· 

Set PI6 through PI13 and PAO through PA5 to VIX. 

Wait td and set Vee (pin 24) to the verify level. Vee1. 
Address the product term to be verified (0 through 31) by applying its binary code to inputs PAO through PA5. 
Wait td. and set PGM (pin 13) to VIL. 
Monitor the state of all 6 outputs (POD through P05) and determine the status of the OR matrix from the 

following table: 

OUTPUT OR 
ACTIVE ACTIVE FUSE LINK 

HIGH LOW 

L H FUSED 

H L PRESENT 

,...------------------------ VIX 
ALL PI PINS .-J 

VCC3~~--------------------------------------VCC1 

I tr~ i Vtj;-l-------,,--------------VIHH 

PGM --:------: 'd'"j'W=tp<!.-----------== ~II~ 
I . - I ~--VIH 

I : L...J ------ VIX 
I I I I 

VIX ----, I I I 
I I I I 
V///A I I I I - - VIH 
~ I I I I V 

td=_ H:d_l __ L ____ == V~~ 
~~~~h0/a I: -- VOH 

~ : 1%1 --VOL 
I---PROGRAM ----+I ~I VERIFY 

PGM ENABLE 

ALL PA PINS 

POQ THRU P05 

FIGURE 3- OR MATRIX PROGRAMMING WAVEFORMS 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

3·35 



3·36 

TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD·PROGRAMMABLE LOGIC ARRAYS 

LOGIC DIAGRAM 

PGMENABLE~(l~I----------------------------------------------------------________ --. 

(91 

(101 

(111 

PRODUCT LINES ~ ______________________ A~ ____________________ ~ 

INPUT LINES I 0 4 B 12 16 20 24 28 31' (NPUT LINES 

((21 .... ::>1. 14 
v 15 

~ ::ttt:t==+tt+==tttt==ttt+==tttt==tjj=t=tjj=t=j=ttt::;-X~~~ (231 ( 

1( 31 C :X~~~~~~t=~~:t=~ttt:=+tt:t==++++==ttt~=t~~~~ 
24-~~~~+-~~+-~+++--++++--+~~-+~~~~~~- (221 
3 -"'., I 

1~(4)11 .... ~f~~~~~~--~++--~++--++++--++44--++44--++~18 
l---tvX~~Hrr--rrr~~~+-~~+-~+++--++++--+++4--++44-19 

~4-~~~~+-~~+--++++--++++--+~~-+~~~~~-<I(N":; (211 1 

1(51 >- ~~ 

;4-~+-~~+-~+++-~+++--++++--+444--+444--4~4--<~~":; (201 1 

I (61 .... NX-1~rr--1Hr~--H-++--I-+++--++++--~+4--++~--~-+-I- 22 
.... 23 
84-~~~~+-~~+--++++--++++--+~~-+~~~~~-~~1c::/1- (191 1 9 ~ 

I (71 .... ~XI~~~~~~--~++--~++--+-+++--+-+44--++44--++-+--l-24 
v 25 

1 0 4-~+-~~+-~+++---+-+++--++++--+444--+44-+--4~-I---X~/1- (181 I 
11 .... 

I (81 .... ,....X,J-+-l-rf---~-rr--rH-+-4-~+--+~+--++++--I-+++--+-l---l--l-- 26 
.... 27 

~~ X: (171 1 

) ( ) ()1 J:J:J: (11 XXI 

(161 0 

~o 

~o 

(131 0E2 
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FIELD­
PROGRAMMABLE 
LOGIC 

TYPES SN54PLR19L8, SN54PLR19R4, SN54PLR19R6, SN54PLR19R8 
SN74PLR19L8,SN74PLR19R4,SN74PLR19R6,SN74PLR19R8 

REGISTERED-INPUT FIXED-OR ARRAYS 
02709, DECEMBER 1982 

• Standard 24-Pin, 300-mil Packages • Choice of Operating Speeds 
-1 Parts, .. 30 MHz Max 

• Output Registers Have Preload 
Capability 

-2 Parts ... 20 MHz Max 

• Output Registers Automatically Clear 
During Power-Up 

3-STATE REGISTERED 
DEVICE 110 INPUTS I INPUTS 

QOUTPUTS 
110 PORTS o OUTPUTS 

'PLR19LB 11 2 2 0 6 

'PLR19R4 11 0 0 4 (3-state buffers) 4 

'PLR19R6 11 0 0 6 (3-state buffers) 2 
'PLR19R4 11 0 0 8 (3-state buffers) 0 

description 
These fixed-OR arrays with eleven data inputs feature input registers that can be used as they are or be programmed 
into buffers. Some outputs of the 'PLR19R8, 'PLR19R6, and 'PLR19R4 have registers that can be loaded from the liD 
pins by a preload procedure, while others are liD ports and standard 3-state outputs. All the outputs are 
automatically set to a low level when power is applied. The -1 and -2 parts offer a choice of operating frequency and 
switching times. 

The SN54PLR19' is characterized for operation over the full military temperature range of -55°e to 125°e. The 
SN74PLR19' is characterized for operation from ooe to 7ooe. 

pin assignments in operating mode (voltages at pins 1 and 13 less than VIHH) 
SN54' ... JT PACKAGE 
SN74' ... NT PACKAGE 

(TOP VIEW) 
'PLR19L8 'PLR19R4 'PLR19R6 'PLR19R8 

VCC OUTCLK VCC OUTCLK VCC OUTCLK VCC 
110 110 110 110 110 110 110 110 

110 0 110 1/0 110 110 110 Q 

110 110 110 110 110 Q 110 Q 

110 110 110 Q 110 Q 110 Q 

110 110 110 Q 110 Q 110 Q 

110 110 110 Q 110 Q 110 Q 

110 110 110 Q 110 Q 110 Q 

110 110 110 110 110 Q 110 Q 

110 0 110 110 110 110 110 Q 

110 INCLK* 110 INCLK* 110 INCLK* 110 INCLK* 

GND GND DE GND DE GND BE 
* Pin 14 is also used for the preload procedure on page 3-40. 

schematics of inputs and outputs 

EoUIVALENT OF EACH I/O INPUT EoUIVALENT OF ALL TYPICAL OF ALL OUTPUTS 
OTHER INPUTS 

Vee Vec Vce 

INPUT 
INPUT 

OUTPUT 

PIN 13: REO = 5 kn 
ALL OTHERS: REO = 10 kn 

PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated 

This document contains information on a 
product under development. Texas Instru­
ments reserves the right to change or dis­
continue this product without notice. 
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TYPES SN54PLR19L8, SN54PLR19R4,SN54PLR19R6, SN54PLR19RB 
SN74PLR19L8, SN74PLR19R4,SN74PLR19R6,SN74PLR19RB 
REGISTERED-INPUT FIXED-OR ARRAYS 

functional block diagrams (positive logic) 

'PLR19LB 'PLR19R4 

~---------------d 

EN #1 
VP----

I/O 

b-e:+-++-+-- I/O 

'PLR19R6 'PLR19RB 

~------------~ 

I/O 

t:>-<Il--+-~-+--I/O 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) ........................................................................ 7 V 
Input voltage (see Note 1) .............................................................................. 5.5 V 
Voltage applied to a disabled output (see Note 1) ......................................................... 5.5 V 
Operating free-air temperature range: SN54PLR' ............................................. -55°e to 125°e 

SN74PLR' ................................................. ooe to 70 0 e 
Storage temperature range ................................................................. -65°e to 1500 e 

NOTE 1: These ratings apply except for programming pins during a programming cycle or during a preload cycle. 

TEXAS INSTRUMENTS 
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TYPES SN54PLR19L8, SN54PLR19R4, SN54PLR19R6, SN54PLR19R8, 
SN74PLR19L8,SN74PLR19R4,SN74PLR19R6,SN74PLR19R8 

REGISTERED-INPUT FIXED-OR ARRAYS 

recommended operating conditions 

SN64PLR19' SN74PLR19' 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.75 5 5.25 

VIH High-level input voltage 2 5.5 2 5.5 

VIL Low-level input voltage 0.8 0.8 

10H High-level output current -1 -2.6 

10L Low-level output current 12 24 

TA Operating free-air temperature -55 125 0 70 

electrical characteristics over recommended free-air operating temperature range 

PARAMETER TEST CONDITIONSt 
SN54PLR19' 

MIN TYP~ MAX MIN 

VIK Vee = MIN. 11= -18 rnA -1.5 

VOH Vcc= MIN. 10H= MAX 2.4 3.2 2.4 

VOL Vcc= MIN. 10L = MAX 0.25 0.4 

10ZH 
Outputs 

Vcc= MAX. VIH=2.7V 
20 

1/0 ports 100 

10ZL 
Outputs 

Vcc= MAX, VIH=0.4 V 
-20 

1/0 ports -250 

OE Input 0.2 

II liD Inputs VCC= MAX. VI=5.5V 0.1 
All others 0.1 
OE Input 40 

IIH liD Inputs VCC= MAX. VI = 2.7 V 20 
All others 20 
OE Input -0.4 

IlL liD Inputs VCC= MAX, VI=O.4 V -0.6 
All others -0.2 

10 VCC= MAX. VO= 2.25 V -15 -33 -65 -15 

Ice 
Vcc= MAX. VI=OV. 

150 200 
Outputs open 

tFor conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 
~AII typical values are Vee = 5 V. TA = 25°e. 

input timing requirements 

MIN 

fclock Clock frequency 0 

tw Clock pulse duration. clock high or low 10 

tsu Setup time. liD input before INCLKI 12 

th Hold time. 110 input before INCLKI 0 

t All typical values are at Vee = 5 V. TA = 25°e. 

'PLR19R4, 'PLR19R6, 'PLR19R8 timing requirements 

MIN 

fclock Clock frequency 0 

tw Clock pulse duration. clock high or low 12 

tsu Setup time. input or feedback before OUTCLKI 15 

th Hold time. input or feedback before OUTCLKI 0 

SN74PLR19' 

TYP~ MAX 
-1.5 

3.3 

0.35 0.5 

20 

100 

-20 

-250 

0.2 

0.1 

0.1 

40 

0.1 
0.1 

-0.4 

-0.6 

-0.2 

-33 -65 

150 200 

MAX 

40 

MAX 

30 

UNIT 

V 

V 

V 

rnA 

rnA 

°e 

UNIT 

V 

V 

V 

pA 

pA 

rnA 

pA 

rnA 

rnA 

rnA 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

I - I 
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TYPES SN54PLR19LB, SN54PLR19R4, SN54PLR19R6, SN54PLR19RB, 
SN74PLR19LB,SN74PLR19R4,SN74PLR19R6,SN74PLR19RB 
REGISTERED-INPUT FIXED-OR ARRAYS 

switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

-1 PARTS - 2 PARTS INPUT TEST PARAMETER FROM TO 
MODE CONDITIONS MIN TYpt MAX MIN TYpt MAX 

UNIT 

fmax Either 30 20 MHz 

tod 1,1/0 1/0,0 Either 16 25 

tpd OUTCLK! a Either 12 20 

ten DE! a Either 8 15 

tdis DE! a Either 6 12 

tod INCLKI 1/0,0 Registered 
RL = 500n, 

23 32 

ten INCLKI 1/0,0,0 Registered 
CL = 50 pF 

25 35 

tdis INCLKI 1/0,0,0 Registered 20 30 

tod liD 1/0,0 Buffered 20 30 
ten liD, liD liD Buffered 22 32 

tdis 1/0,1/0 liD Buffered 17 26 

tAlltvpical values are Vee = 5 V, TA = 25°e. 

PRELOAD PROCEDURES 

Vee +:~~ 
VIH 

j DE 
VIL 

OUTPUTS DISABLED 

\\.....-----
tdis -I f.- --l t- ten 

PIN 14 

I ENABLE PRELOAD I 
VIHH--------:--- ) 1 ~oons: 

II I I MIN I 

I I I 
VIL I : '--+: -----1-1-----------

I I j4-- tw1 ---l i 
: : I APPLYO'n I I 

VIHH-------j----I--- I 
I 100 ns I I 

a V VERIFY STATE an : MIN ~ I 
OH I ~~~~~ 

VERIFY O'n + 1 

I 

-+1 tpd I-
PIN 1 

(OUTCLK) 
~II~ ------- - - - - -- - - - - - - -- - - - - -h ... _____ _ 

FIGURE 1-PRELOAD WAVEFORMS 

preload procedure for registered outputs 

Step 1 
Step 2 
Step 3 
Step 4 
Step 5 
Step 6 
Step 7 

Pin 13 to VIH, Pin 1 to VIL, and VCC to 5 volts. 
Pin 14 to VIHH. 
Apply an open circuit for a low and VIHH for a high at the Q outputs. 
Pin 14 to VIL. 
Remove the voltages applied to the outputs. 
Pin 13 to VIL. 
Check the output states to verify preload. 

TEXAS INSTRUMENTS 
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TYPES SN54PLR19L8, SN54PLR19R4, SN54PLR19R6, SN54PLR19R8, 
SN74PLR19L8, SN74PLR19R4, SN74PLR19R6,SN74PLR19R8 

REGISTERED-INPUT FIXED-OR ARRAYS 

pin assignments in programming mode (PGM ENABLE. pin 1 or 13. at VIHH) 

PRODUCT TERMS 0 THRU 31 
(TOP VIEW) 

PGM ENABLE 24 VCC 
PIO 23 
Pll 22 P03 

PI2 4 21 P02 

PI3 5... 20 POI 

PI4 6 19 POO 

PI5 18 PAO 

PI6 17 PAl 

PI7 9 16 PA2 

Pia 10 15 L/R 

PI9 11 14 INCLK 

GND 12 13 PGM VERIFY 

'No programming funclion. Make no conn~'on. 

TABLE 1-INPUT LINE SELECT 

INPUT PIN NAME 
LINE 

PRODUCT TERMS 32 THRU 63 
(TOP VIEW) 

PGM VERIFY 

PIO 

PI2 

PI3 

PI4 

PI5 

PI6 

PI7 

Pia 

PI9 

GND 

4 

5 

6 

7 

8 

9 

10 

11 

12 

VCC 

L/R 

21 PAO 

20 PAl 

19 PA2 

18 P03 

17 P02 

16 POI 

15 POO 

14 INCLK 

13 PGM ENABLE 

TABLE 2-PRODUCT LINE SelECT 

PRODUCT PIN NAME 
LINE 

NUMBER PI9 PIS PI7 PI6 PI5 PI4 PI3 PI2 PI1 PIO l/R NUMBER POOP01P02P03PA2PA1PAO 

0 HH HH HH HH HH HH HH HH HH L Z 0,32 Z Z Z HH Z Z Z 
1 HH HH HH HH HH HH HH HH HH H Z 1,33 Z Z Z HH Z Z HH 
2 HH HH HH HH HH HH HH HH HH L HH 2,34 Z Z Z HH Z HH Z 
3 HH HH HH HH HH HH HH HH HH H HH 3,35 Z Z Z HH Z HH HH 
4 HH HH HH HH HH HH HH HH L HH Z 4,36 Z Z Z HH HH Z Z 
5 HH HH HH HH HH HH HH HH H HH Z 5,37 Z Z Z HH HH Z HH 
6 HH HH HH HH HH HH HH HH L HH HH 6,38 Z Z Z HH HH HH Z 
7 HH HH HH HH HH HH HH HH H HH HH 7,39 Z Z Z HH HH HH HH 
8 HH HH HH HH HH HH HH L HH HH Z 8,40 Z Z HH Z Z Z Z 
9 HH HH HH HH HH HH HH H HH HH Z 9,41 Z Z HH Z Z Z HH 

10 HH HH HH HH HH HH HH L HH HH HH 10,42 Z Z HH Z Z HH Z 
11 HH HH HH HH HH HH HH H HH HH HH 11,43 Z Z HH Z Z HH HH 
12 HH HH HH HH HH HH L HH HH HH Z 12,44 Z Z HH Z HH Z Z 
13 HH HH HH HH HH HH H HH HH HH Z 13,45 Z Z HH Z HH Z HH 
14 HH HH HH HH HH HH L HH HH HH HH 14,46 Z Z HH Z HH HH Z 
15 HH HH HH HH HH HH H HH HH HH HH 15,47 Z Z HH Z HH HH HH 
16 HH HH HH HH HH L HH HH HH HH Z 16,48 Z HH Z Z Z Z Z 
17 HH HH HH HH HH H HH HH HH HH Z 17,49 Z HH Z Z Z Z HH 
18 HH HH HH HH HH L HH HH HH HH HH 18,50 Z HH Z Z Z HH Z 
19 HH HH HH HH HH H HH HH HH HH HH 19,51 Z HH Z Z Z HH HH 
20 HH HH HH HH L HH HH HH HH HH Z 20,52 Z HH Z Z HH Z Z 
21 HH HH HH HH H HH HH HH HH HH Z 21,53 Z HH Z Z HH Z HH 
22 HH HH HH HH L HH HH HH HH HH HH 22,54 Z HH Z Z HH HH Z 
23 HH HH HH HH H HH HH HH HH HH HH 23,55 Z HH Z Z HH HH HH 
24 HH HH HH L HH HH HH HH HH HH Z 24,56 HH Z Z Z Z Z Z 
25 HH HH HH H HH HH HH HH HH HH Z 25,57 HH Z Z Z Z Z HH 
26 HH HH HH L HH HH HH HH HH HH HH 26,58 HH Z Z Z Z HH Z 
27 HH HH HH H HH HH HH HH HH HH HH 27,59 HH Z Z Z Z HH HH 
28 HH HH L HH HH HH HH HH HH HH Z 28,60 HH Z Z Z HH Z Z 
29 HH HH H HH HH HH HH HH HH HH Z 29,61 HH Z Z Z HH Z HH 
30 HH HH L HH HH HH HH HH HH HH HH 30,62 HH Z Z Z HH HH Z 
31 HH HH H HH HH HH HH HH HH HH HH 31,63 HH Z Z Z HH HH HH 
32 HH L HH HH HH HH HH HH HH HH Z 
33 HH H HH HH HH HH HH HH HH HH Z 
34 HH L HH HH HH HH HH HH HH HH HH 
35 HH H HH HH HH HH HH HH HH HH HH 
36 L HH HH HH HH HH HH HH HH HH Z 
37 H HH HH HH HH HH HH HH HH HH Z 
38 L HH HH HH HH HH HH HH HH HH HH 
39 H HH HH HH HH HH HH HH HH HH HH 

L = VIL, H = VIH, HH = VIHH, Z = high impedance (e.g., 10 kO to 5V) 
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TYPES SN54PLR19L8,SN54PLR19R4,SN54PLR19R6,SN54PLR19R8, 
SN74PLR19L8,SN74PLR19R4,SN74PLR19R6,SN74PLR19R8 
REGISTERED-INPUT FIXED-OR ARRAYS 

programming parameters 

MIN 

VIH High-level input voltage 2 

VIL Low-level input voltage 

VOH High-level output voltage 

VIHH Program·pulse input voltage 10.25 

IPO 
IIHH Program-pulse input current I PGM VERIFY. UR 

I PGM ENABLE. PI. PA 

ICCH Program-pulse supply current at VIHH 

twl Program-pulse duration at PO pins 10 

tw2 Pulse duration at PGM VERIFY and INCLK 100 

tsu Setup time 100 

th Hold time 100 

ldl Delay time from VCC to 6 V to PGM VERIFY! 100 

td2 Delay time from PGM VERIFY! to verification of output 200 

Input voltage at pins 1 and 13 to open verify-protect (security) fuse 20 

Input current to open verify-protect (security) fuse 

Pulse duration to open verify-protect (security) fuse 20 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

NOM MAX UNIT 

5.5 V 

0.8 V 

5.5 V 

10.5 10.75 V 

50 

25 rnA 

5 

550 rnA 

50 JjS 

ns 

ns 

ns 

JjS 

ns 

21 22 V 

400 rnA 

50 ms 

121 
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TYPES SN54PLR19L8, SN54PLR19R4, SN54PLR19R6, SN54PLR19R8, 
SN74PLR19L8,SN74PLR19R4,SN74PLR19R6,SN74PLR19R8 

REGISTERED-INPUT FIXED-OR ARRAYS 

VIHH 

.GM ENABLE -.I: ~n_ -- VIL 

tsu --t++i +II- th 

SELECTED ~I I \-c=-1------- VIHH 
PI. L/R. PA PINS I I I VIH 

(SEE TABLES I I 

1 AND 2) -.I !""'t 
I ,- su VIL 1-: r-tw 

INCLK -- - -!-n------------------------------ ------------ VIH 

~----------------------------------------------------------- VIL I 
I 

I A n I Ii I ~----------------~\6V 
--------;1-- I I 4 5V I 5V 

I tsu -f4+1 I--th -.j I . -----,---1- --,---t---------------------- OV 

----------------- ----------- VIHH 

VCC 

SELECTED 
PO PINS 

(SEE TABLE 2) 

) t-tw-+j I 

~---T~X:~HHH 
: td21--l (2) ld2!--l (2) OL 

I.- td1.::l r- tW1 
tW....J r 

n n VIH 
PGM VERIFY ___________________________ ~ L ____________ VIL 

(j) A high level during the verify interval idicates that programming has not been successful. 

(2) A low level during the verify interval indicates that programming has been successful. 

FIGURE 2 - PROGRAMMING WAVEFORMS FOR ARRAY FUSES 

programming procedure for array fuses 

Array fuses are programmed using a linear select method. Each fuse can be opened by selecting the appropriate (one 
of 40) input line and then pulsing the correct (one of 64) product line. The levels for selecting input lines and product 
lines are shown in Tables 1 and 2. 

Step 1 
Step 2 
Step 3 
Step4 
Step 5 
Step 6 
Step 7 

Step 8 

Raise PGM ENABLE to VIHH. 
Select an input line by applying appropriate levels to UR and PI pins. 
Begin selection of the output line with appropriate conditions on PA pins. 
Pulse INCLK to VIH. 
Raise VCC to VIHH. 
Blow the fuse by pulsing the appropriate PO pin to VIHH as shown in Table 2 for the product line. 
Lower Vce to 6 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than VOL if the 
fuse is open. 
Lower Vce to 4.5 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than VOL if 
the fuse is open. 

Steps 1 thru 8 may be repeated if the verification does not indicate that the fuse was successfully programmed 
(blown). but no more than 4 times. Verification is possible only with the verify-protect fuse intact. 
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TYPES SN54PLR19L8, SN54PLR19R4, SN54PLR19R6, SN54PLR19R8, 
SN74PLR19L8,SN74PLR19R4,SN74PLR19R6,SN74PLR19R8 
REGISTERED-INPUT FIXED-OR ARRAYS 

VCC 

I/O INPUTS 

PIN 14 
(lNCLK) 

PIN 13 
(OE) 

PIN 22 
IL/R) 

PIN 15 
(OUTPUT) 

PIN 1 
(OUTCLK) 

VI:: J='l PROGRAM 

OV : 1 
VIHH ---- ----""'1--­

I 

td~ 

: I 
VIL --------:f--t--' 

I I I 
I I 1 

VIHH ---- ----.- I I 
I ~I 

td-: I I 1 I 

VERIFY 

VIL 1 }-:...I --t-
' 
__ ~..J 

I I I 

\'----

I I I 

V,HH ---------------,:~-fr ! i L: 

VIL I . I : td -: ~ I 
I I I I I 
1 I I .-I I+- td 

VIHH ----------------id::;.r : 
z ~I 

1 I 
Z I I 

t L ~ :-JtPd~---VOH 
pd""l 1+-1 I :r--::~ 

I I VOL 
I I 1-.1 :-tau 

tau-+! r- I I 

:II~ - - - - - - - - - - - - - - - - - -!LLflL..---------
FIGURE 3 - ARCHITECTURAL FUSE PROGRAMMING WAVEFORMS 

programming procedure for architectural fuses (see Note 2) 

Step 1 
Step 2 
Step 3 
Step 4 
Step 5 
Step 6 
Step 7 
Step 8 

Step 9 

Step 10 

Apply low levels to all 110 pins and 5 volts to the VCC pin. 
Raise VCC pin to V,HH. 
Raise INCLK pin to V,HH. 
To program a 0 input pin into an I input pin pulse the selected pin to V,HH. 
Lower INCLK to V,L and VCC to 5 volts. 
Raise pin 13 and all 110 input pins to V,HH. 
Set pin 22 to Z to select pins 2 thru 11 or set pin 22 to V,HH to select pin 23. 
Raise INCLK to VIHH. 

To verify that fuse has been blown. pulse selected I pin from V,HH to V,L. then to V,H and back to V,HH 
while clocking pin 1. If output at pin 15 follows the I input the fuse has been blown. 
Repeat above steps 1 thru 9 for each 0 input to be programmed into an I input. 

NOTE 2: Refer to pin assignments in operating mode for programming selected 110 pins from 0 inputs to I inputs. 
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TYPES SN54PLR19L8, SN74PLR19L8 
REGISTERED·INPUT FIXED·OR ARRAYS 

.---------------------------------------------1 
INPUT LINES r-________________ ~A~ ________________ ~\ 

.D~~~~~/~I~t~i4~~tS~~1~2~~16~~2*0~~2~4~~~~~3~2~~3~6~~~~ 
~ ~ 
M M1 

-= PRODUCT -= 
LINES 

o 

S · · · · 
~

15 

I/O~ ~g;2 16 
MO • 
M1 • 

· · 
~ 

23 
(5) 1992 

1/0-'-'- 20 24 
~~ . · · 

~
. 

31 

lID!§.!... ~g;2 32 

~~ . · · 

1 
v 

A 
IS) 1~~2 

1/0'---'- ~~ 4S JU 
47 

.r----' 

M1 • · · · 
~ 

55 

(9) 1~;2 56 
lID':':":"" 20 

MO • 
M1 • 

· · 
rru 

63 

1/0l.!Q) ~gg2 
MO 
M1 

(11)JJ~;2 
1/0'------' ~~ 

M1 

~ 
>-1 
~ 

A ..... -
>- J 

>-, 

>--
A 

TEXAS INSTRUMENTS 
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(21)1/0 

120)1/0 

119)1/0 

11S)1/0 

(17)1/0 

116) 
1/0 

115) 
0 

(14)INCLK 

(13) I 
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TYPES SN54PLR19R4, SN74PLR19R4 
REGISTERED·INPUT FIXED·OR ARRAYS 

OUTCLK~(l~)----------------------------------------------------------------, 

INPUT LINES .. 
I 
o 4 8 12 16 20 24 28 32 36 

"D ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~------~~~~ UD 
~ ~ 
M ~ 

-= 

3·46 

PRODUCT 
LINES 

o · · · 

~
. 

31 

I/O !2.L ~g~2 32 
MO 
Ml • · · · 

rIU 
39 

I/O !Z.!. ~gi2 40 
MO 
Ml • · · · 

ftiJ 
47 

I/D!!!1. ~i2 48 

Ml • · · 

~ 
;5 

110 ~ r~Y 56 
MO • 
Ml • 

· 

TEXAS INSTRUMENTS 
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(22) I/O 

(21) I/O 

(14) INCLK 

(13)ae 
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TYPES SN54PLR 19R6, SN74PLR19R6 
REGISTERED·INPUT FIXED·OR ARRAYS 

OUTCLK~(l~)------------------------------------------------------------------1 

INPUT LINES 

r-------------------~~~------------------~\ 

I/D@.~'g\' '0 

4 8 12 16 20 24 28 32 36 

tt=t~~~~~~=ittt=~~~R4~*++=tttt~~~~~ 2D (23)1/0 
MO 
Ml 

-= PRODUCT 
LINES 

o · · · · 

· 
~ 

23 
(5) ,g~2 

1/0'-'- 20 24 
MO 
Ml • · · 

~
. 

31 
(6) 1~;2 

110 -'-- 20 32 
MO 

Ml • · · · 
~

39 

110 i?l ~g~2 
~~ ~O_ 

· · · 
~ 

47 

I/D~ 1~~2 
MO 48 
Ml • · · · 
~ 

55 
(9) 1~;2 

110':""":'" 20 56 
MO • 
Ml • 

· 
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TYPES SN54PlR19R8,SN74PlR19R8 
REGISTERED·INPUT FIXED·OR ARRAYS 

OUTCLK (1) 

INPUT LINES 

" 

I/O 

I 

~o 
4 8 12 16 20 24 28 32 36 

I 
@. lC2 

20 
MO 
Ml 

PRODUCT 
LINES 

0 · · · · 7 

ftU ~ lC2 
20 8 
MO · Ml · · 

liD 

· 15 

~ ~ lC2 I 
20 16 
MO · Ml · · 

liD 

· 23 

ftU ~ lC2 
20 24 
MO · PAl · · 

liD 

· 
ftU 

31 

~ lC2 
20 32 
MO · Ml · · 

liD 

· 
1!J 

39 

QL lC2 
20 40 
MO · Ml · · 

liD 

· 47 

i!!L 

r1U 
lC2 
20 48 
MO · Ml · · 

liD 

· 
~ 

55 

~ lC2 
20 56 
MO · Ml · · · 63 

~ (~ lC2 
20 

~~ 

~ (!.!l lC2 
20 
MO 
Ml 

liD 

liD 

liD 
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)-B Cl 
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FIELD­
PROGRAMMABLE 
LOGIC 

TYPES SN54PLT19L8, SN54PLT19R4, SN54PLT19R6,SN54PLT19R8 
SN74PLT19L8, SN74PLT19R4,SN74PLT19R6, SN74PLT19R8 

LATCHED-INPUT FIXED-OR ARRAYS 
02710. DECEMBER 1982 

o Standard 24-Pin, 300-mil Packages 

o Output Registers Automatically Clear 
During Power-Up 

o Output Registers Have Preload 
Capability 

3-STATE 

o Data Input Registers Programmable 
to Buffers 

o Choice of Operating Speeds 
-1 Parts ... 30 MHz Max 
-2 Parts ... 20 MHz Max 

REGISTERED 
DEVICE I/O INPUTS I INPUTS I/O PORTS 

o OUTPUTS Q OUTPUTS 

'PLT19LB 11 2 2 - 6 

'PLT19RB 11 0 0 B (3-state buffers) 0 
'PLT19R6 11 0 0 6 (3-state buffers) 2 
'PLT19R4 11 0 0 4 (3-state buffers) 4 

description 

These fixed-OR arrays with eleven data inputs provide input registers that can be used as they are or be programmed 
into buffers. Some outputs of the 'PLT19RB. 'PLT19R6. and 'PLT19R4 have registers that can be loaded from the I/O 
pins by a preload procedure. while others are I/O ports and standard 3-state outputs. All the outputs are 
automatically set to a low level when power is applied. The -1 and -2 parts offer a choice of operating frequency and 
switching times. 

The SN54PLT19' is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74PLT19' is characterized for operation from ooe to 70°C. 

pin assignments in operating mode (voltages at pins 1 and 13 loss than VIHH) 

SN54' ... JT PACKAGE 
SN74' ... NT PACKAGE 

(TOP VIEW) 

'PLT19LB 'PLT19R4 'PLT19R6 'PLT19RB 

Vcc OUTCLK Vcc OUTCLK VCC OUTCLK VCC 
110 110 110 110 110 110 110 110 

110 0 110 110 110 110 110 Q 

110 110 110 110 110 Q 110 Q 

110 110 110 Q 110 Q 110 Q 

110 110 110 Q 110 Q 110 Q 

110 110 110 Q 110 Q 110 Q 

110 110 110 Q 110 Q 110 Q 

110 110 110 110 110 Q 110 Q 

110 0 110 110 110 110 110 Q 

I/O INLE* I/O INLE* 110 INLE* 110 INLE* 

GND I GND DE GND DE GNO DE 
* Pin 14 is also used for the preload procedure on page 3-52. 

schematics of inputs and outputs 
~---------------r------------------' 

EQUIVALENT OF EACH I TYPICAL OF ALL OUTPUTS 

-----1>----VCC 

INPUT 

OUTPUT 

PIN 13, R EQ 0 5 kll 
All OTHERS, REQ 010 kll 

PRODUCT PREVIEW Copyright &1982 by Texas Instruments Incorporated 

This document contains information on a 
product under development. Texas Instru­
ments reserves the right to change or dis­
continue this product without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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TYPESSN54PlT19l8,SN54PlT19R4,SN54PlT19R6, SN54PlT19R8 
SN74PlT19l8, SN74PlT19R4,SN74PlT19R6,SN74PlT19R8 
lATCHED-INPUT FIXED-OR ARRAYS 

functional block diagrams 

'PLT19L8 'PLT19R4 

EN ~1 
"1b---- O! 

OUTClK 

110 

110 

110 iNTI 

110 liD 

110 

11O 

'PLT19R6 'PLT19R8 

1:>-.-............ -+--1/0 

P-.-+ ............ +--I/O 

I:>-ect ............ -+--I/O 

P-.-+ ............ +--I/O 

O!-----------------------a 
OUTCLK ----------------------.p 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) ......................... , ........ , .................................... , 7 V 
Input voltage (see Note 1) .............................................................................. 5.5 V 
Voltage applied to a disabled output (see Note 1) ......................................................... 5.5 V 
Voltage at any programming pin ........................................................................ 12 V 
Operating free-air temperature range: SN54PLR' ............................................. -55°C to 125°C 

SN74PLR' ......................................•.......... aoe to 70°C 
Storage temperature range ................................................................. -65°C to 150°C 

NOTE 1: These ratings apply except for programming pins during a programming cycle or during a preload cycle. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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TYPES SN54PLT19LB, SN54PLT19R4, SN54PLT19R6, SN54PLT19R8, 
SN74PLT19LB, SN74PLT19R4, SN74PLT19R6,SN74PLT19RB 

LATCHED-INPUT FIXED-OR ARRAYS 

recommended operating conditions 

SN54PLT19' SN74PLT19' 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.75 5 5.25 

VIH High-level input voltage 2 5.5 2 5.5 

VIL Low-level input voltage 0.8 0.8 

VOH High-level output voltage 5.5 5.5 

10H High-level output current -1 -2.6 

10l Low-level output current 12 24 

TA Operating free-air temperature - 55 125 0 70 

electrical characteristics over recommended free-air operating temperature range 

TEST CONDITIONS t 
SN54PLT19' SN74PLT19' 

PARAMETER 
Typt MIN MAX MIN 

VIK VCC= MIN, 11= -18 mA -1.5 

VOH VCC= MIN, 10H = MAX 2.4 3.2 2.4 

VOL VCC= MIN, 10L = MAX 0.25 0.4 

Outputs 20 
10ZH 

1/0 ports 
VCC= MAX, Va = 2.7 V 

100 

Outputs -20 
10ZL 

1/0 ports 
VCC= MAX, Va = 0.4 V 

-250 

OE Input 0.2 
II VCC= MAX, VI=5.5V 

All others 0.1 

OE Input 40 
IIH 

All others 
VCC= MAX, VI = 2.7 V 

20 

OE Input -0.4 
IlL VCC= MAX, VI = 0.4 V 

-0.2 All others 

10 VCC= MAX, Vo = 2.25 V -15 -33 -65 -15 

ICC 
VCC= MAX, 

Outputs open 

VI=OV, 
150 200 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

~AII typical values are at VCC = 5 V, TA = 25°C. 

'PLT19R8, 'PLT19R6, 'PLT19R4 timing requiremonts 

-1 PARTS 

MIN MAX MIN 

fclock Clock frequency 0 30 0 

tw Clock pulse duration, clock high or low 12 12 

tsu Setup time, D input before INLEt 

tsu Setup time, input or feedback before OUTCLKI 15 15 

th Hold time, input or feedback before OUTCLKI 0 0 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OF FleE BOX 225012 • DALLAS. TEXAS 75265 

Typt MAX 

-1.5 

3.3 

0.35 0.5 

20 

100 

-20 

-250 

0.2 

0.1 

40 

0.1 

-0.4 

-0.2 

-33 -65 

150 200 

-2 PARTS 

MAX 

30 

UNIT 

V 

V 

V 

V 

mA 

mA 

°c 

UNIT 

V 

V 

V 

JlA 

JlA 

mA 

JlA 

mA 

mA 

mA 

UNIT 

MHz 

ns 

ns 

ns 

ns 
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TYPES SN54PL T19LB, SN54PLT19R4, SN54PL T19R6, SN54PL T19RB, 
SN74PLT19LB,SN74PLT19R4,SN74PLT19R6,SN74PLT19RB 
LATCHED-INPUT FIXED-OR ARRAYS 

switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

INPUT TEST -1 PARTS -2 PARTS 
PARAMETER FROM TO 

MODE CONDITIONS MIN TYP+ MAX MIN Typt MAX 
UNIT 

fmax Either 30 20 MHz 

tpd 1.1/0 110,0 Either 16 25 ns 

ted OUTCLK I 0 Either 12 20 ns 

ten OEI 0 Either 8 15 ns 

tdis OEI 0 Either 6 12 ns 

ted INLE 1/0,0 Latched 16 25 ns 

ten INLE 1/0,0,0 Latched 25 35 ns 

tdis INLE 1/0,0,0 Latched 20 30 ns 

tpd liD 1/0,0 Buffered 20 30 ns 

ten 1/0,1/0 1/0 Buffered 22 32 ns 

tdis 1/0,1/0 1/0 Buffered 17 26 ns 

tAli typical values are at Vce = 5 V, TA = 25°e. 

PRELOAD PROCEDURES 

5V

J Vee 

ov 
OUTPUTS DISABLED 

VIH 

VIL-----J!, \\..-__________ _ 

tdis -I I- --I t- ten 
I ENABLE PRELOAD I 

PIN 14 

VIHH------- -:--- I 

VIL i Ii 1\..1 -+r_1_OM_O_I~_Sl-i _________ _ 

I I t--- t W1 --J : 
: : I APPLYQ'n I I 

VIHH--------r- ---1--- I 
I 100 ns I I 

a V VERIFY STATE an : MIN:..j I 
OH I ~~~~~ 

VERIFY O'n + 1 

-I tpd 

(OU;~~:I ~II~-------------------------- ---- -----h'-_____ _ 
FIGURE 1-PRELOAD VOLTAGE WAVEFORMS 

preload procedure for registered outputs 

Step 1 
Step 2 
Step 3 
Step 4 
Step 5 
Step 6 
Step 7 

Pin 13 to VIH, Pin 1 to VIL, and VCC to 5 volts. 
Pin 14 to VIHH. 
Apply an open circuit for a low and VIHH for a high at the Q outputs. 
Pin 14 to VIL. 
Remove the voltages applied to the outputs. 
Pin 13 to VIL. 
Check the output states to verify preload. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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TYPES SN54PLT19LB, SN54PLT19R4, SN54PLT19R6, SN54PLT19RB, 
SN74PLT19LB,SN74PLT19R4,SN74PLT19R6, SN74PLT19RB 

LATCHED·INPUT FIXED·OR ARRAYS 

pin assignments in programming mode (PGM ENABLE, pin 1 or 11, at VIHH) 
PRODUCT TERMS 0 THRU 31 PRODUCT TERMS 32 THRU 63 

(TOP VIEW) (TOP VIEW) 

PGM ENABLE 24 Vcc PGM VERIFY 24 Vcc 
PIO 23 PIO 23 
Pll 22 P03 PI1 22 L/R 
PI2 21 P02 PI2 21 PAO 
PI3 20 POl PI3 20 PAl 
PI4 19 POO PI4 19 PA2 
PI5 18 PAO PI5 18 P03 
PI6 8 17 PAl PI6 a 17 P02 
PI7 9 16 PA2 PI7 9 16 POI 
Pia 10 15 L/R Pia 10 15 POO 
PI9 11 14 "'iNIE PI9 11 14 INLE 

GND 12 13 PGM VERIFY GND 12 13 PGM ENABLE 

'No programming function. Make no connection. 

TABLE 1-INPUT LINE SELECT TABLE 2-PRODUCT LINE SELECT 

INPUT PIN NAME PRODUCT PIN NAME 
LINE LINE 

NUMBER PI9 PI8 PI7 PI6 PI5 PI4 PI3 PI2 PI1 PIO L/R NUMBER POOP01P02P03PA2PA1PAO 

0 HH HH HH HH HH HH HH HH HH L Z 0,32 Z Z Z HH Z Z Z 
1 HH HH HH HH HH HH HH HH HH H Z 1,33 Z Z Z HH Z Z HH 
2 HH HH HH HH HH HH HH HH HH L HH 2,34 Z Z Z HH Z HH Z 
3 HH HH HH HH HH HH HH HH HH H HH 3,35 Z Z Z HH Z HH HH 
4 HH HH HH HH HH HH HH HH L HH Z 4,36 Z Z Z HH HH Z Z 
5 HH HH HH HH HH HH HH HH H HH Z 5,37 Z Z Z HH HH Z HH 
6 HH HH HH HH HH HH HH HH L HH HH 6,38 Z Z Z HH HH HH Z 
7 HH HH HH HH HH HH HH HH H HH HH 7,39 Z Z Z HH HH HH HH 
8 HH HH HH HH HH HH HH L HH HH Z 8,40 Z Z HH Z Z Z Z 
9 HH HH HH HH HH HH HH H HH HH Z 9,41 Z Z HH Z Z Z HH 

10 HH HH HH HH HH HH HH L HH HH HH 10,42 Z Z HH Z Z HH Z 
11 HH HH HH HH HH HH HH H HH HH HH 11,43 Z Z HH Z Z HH HH 
12 HH HH HH HH HH HH L HH HH HH Z 12,44 Z Z HH Z HH Z Z 
13 HH HH HH HH HH HH H HH HH HH Z 13,45 Z Z HH Z HH Z HH 
14 HH HH HH HH HH HH L HH HH HH HH 14,46 Z Z HH Z HH HH Z 
15 HH HH HH HH HH HH H HH HH HH HH 15,47 Z Z HH Z HH HH HH 
16 HH HH HH HH HH L HH HH HH HH Z 16,48 Z HH Z Z Z Z Z 
17 HH HH HH HH HH H HH HH HH HH Z 17,49 Z HH Z Z Z Z HH 
18 HH HH HH HH HH L HH HH HH HH HH 18,50 Z HH Z Z Z HH Z 
19 HH HH HH HH HH H HH HH HH HH HH 19,51 Z HH Z Z Z HH HH 
20 HH HH HH HH L HH HH HH HH HH Z 20,52 Z HH Z Z HH Z Z 
21 HH HH HH HH H HH HH HH HH HH Z 21,53 Z HH Z Z HH Z HH 
22 HH HH HH HH L HH HH HH HH HH HH 22,54 Z HH Z Z HH HH Z 
23 HH HH HH HH H HH HH HH HH HH HH 23,55 Z HH Z Z HH HH HH 
24 HH HH HH L HH HH HH HH HH HH Z 24,56 HH Z Z Z Z Z Z 
25 HH HH HH H HH HH HH HH HH HH Z 25,57 HH Z Z Z Z Z HH 
26 HH HH HH L HH HH HH HH HH HH HH 26,58 HH Z Z Z Z HH Z 
27 HH HH HH H HH HH HH HH HH HH HH 27,59 HH Z Z Z Z HH HH 
28 HH HH L HH HH HH HH HH HH HH Z 28,60 HH Z Z Z HH Z Z 
29 HH HH H HH HH HH HH HH HH HH Z 29,61 HH Z Z Z HH Z HH 
30 HH HH L HH HH HH HH HH HH HH HH 30,62 HH Z Z Z HH HH Z 
31 HH HH H HH HH HH HH HH HH HH HH 31,63 HH Z Z Z HH HH HH 
32 HH L HH HH HH HH HH HH HH HH Z 
33 HH H HH HH HH HH HH HH HH HH Z 
34 HH L HH HH HH HH HH HH HH HH HH 
35 HH H HH HH HH HH HH HH HH HH HH 
36 L HH HH HH HH HH HH HH HH HH Z 
37 H HH HH HH HH HH HH HH HH HH Z 
38 L HH HH HH HH HH HH HH HH HH HH 
39 H HH HH HH HH HH HH HH HH HH HH 

L = VIL' H = VIH, HH = VIHH. Z = high Impedance (e.g., 10 kO to 5 V) 

TEXAS INSTRUMENTS 3-53 
INCORPORATED 
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TYPES SrJ54PLT19L8, Sr~54PLT19R4, SN54PLT19R6, SN54PLT19R8 
SN74PLT19L8, SN74PLT19R4, SN74PLT19R6, SN74PLT19R8 
LATCHED-INPUT FIXED-OR ARRAYS 

programming parameters 

MIN 

VIH High-level input voltage 2 

VIL Low-level input voltage 

VOH High-level output voltage 

VIHH Program-pulse input voltage 11 

I PO 

IIHH Program-pulse input current I PGM VERIFY, L/R 

I PGM ENABLE, PI, PA 

ICHH Program-pulse supply current 

twl Program-pulse duration at PO pins 10 

tw2 Pulse duration at PGM VERIFY lOa 

tsu Setup time lOa 

th Hold time lOa 

tdl Delay time from VCC to 6 V to PGM VERIFYI lOa 

td2 Delay time from PGM VERIFYI to valid output 200 

Input voltage at pins 1 and 13 to open verify-protect (security) fuse 20 

Input current to open verify-protect (security) fuse 

Pulse duration to open verify-protect (security) fuse 20 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

NOM MAX UNIT 

5.5 V 

O.B V 

5.5 V 

11.5 12 V 

50 

25 rnA 

5 

550 rnA 

50 JlS 

ns 

ns 

ns 

JlS 

ns 

21 22 V 

400 rnA 

50 ms 
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TYPES SN54PLT19LB, SN54PLT19R4, SN54PLT19R6, SN54PLT19RB, 
SN74PLT19LB, SN74PLT19R4, SN74PLT19R6, SN74PLT19RB 

LATCHED-INPUT FIXED-OR ARRAYS 

'GM ENABLE ) ~ :::" 

t.u~ +ll+th 

SELECTED ~I I \c-r------ VIHH 
PI. L/R. PA PINS : I I VIH 

(SEE TABLES : 
1 AND 2) +I r-t.u V :"1 r-tw IL 

INLE ~------------------------------------------ ::~ 

I 
I II: ~ ---+-I..J : : 1l-------4-5-V"""\6V r-- 5V 

I tau -i++1 t+-th -+l I 

---------------------- VIHH 

VCC 

----l---~~w-~--=-~~-t=---==~-~~~=-==~--=~-=-_ _===_~~== :~HH 
SELECTED I : CD CD 

PO PINS I 
(SEE TABLE 2) 

VIH 
PGM VERIFY 

----------------------------~ 
L.-_____________ VIL 

CD A high level during the verify interval indicates that programming has not been successful. 

<D A low level during the verify interval indicates that programming has been successful. 

FIGURE 2 - ARRAY PROGRAMMING WAVEFORMS 

programming procedure for array fuses 

Array fuses are programmed using a linear select method. Each fuse can be opened by selecting the appropriate (one 
of 40) input line and then pulsing the correct (one of 64) product line. The levels for selecting input lines and product 
lines are shown in Tables 1 and 2. 

Step 1 
Step 2 
Step 3 
Step4 
Step 5 
Step 6 
Step 7 

Step 8 

Raise PGM ENABLE to VIHH. 
Select an input line by applying appropriate levels to PI and UR pins. 
Begin selection of the output line with appropriate conditions on PA pins (see Table 2). 
Pulse INLE to VIHH. 
Raise Vee to VIHH. 
Blow the fuse by pulsing the appropriate PO pin to VIHH as shown in Table 2 for the product line. 
Lower Vee to 6 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than VOL if the 
fuse is open. 
Lower Vee to 4.5 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than VOL if 
the fuse is open. 

Steps 1 thru 8 may be repeated if the verification does not indicate that the fuse was successfully programmed 
(blown). but no more than 4 times. Verification is possible only with the verify-protect fuse intact. 

TEXAS INSTRUMENTS 
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TYPES SN54PlT19l8, SN54PlT19R4, SN54PlT19R6, SN54PlT19R8 
SN74PlT19l8, SN74PlT19R4, SN74PlT19R6,SN74PlT19R8 
lATCHED-INPUT FIXED-OR ARRAYS 

Vee 

I/O INPUTS 

PIN 14 

(INLE) 

VIHH 

5V 

ov 

VIHH 

VIL 

VIHH 

? PROGRAM 

: 1 Itp 
--------i---

I 

---- ----+--r------i 
I 

td-.l 
1 I 

VIL --------'-'-f 

VERIFY 

\-----

I 1 

P:~E~3 V'HH ---------------,,~-~ ! Li 

VIL I V: : td-J~I 
I I I: I 

PIN22 VIHH I I ~WV I~~td 
(L/R) Z - - - - - - - - - - - - - - - - td:;.,r t<XI\JY\IV\{\/\/\X><><X\: : 

PIN 15 
(OUTPUT) 

z 
I I ________________________________________ ~I~ I 

tPdL \f+-i-JtPdr- . L--VOH 
1 1 ,1 I ~;L 
I I 1-+oJ :-tsu 

tsu--.j,..... I I 

(OU;~~~) ~II~ ---------------- ------ - - - ---!Lln'----------
FIGURE 3 - ARCHITECTURAL FUSE PROGRAMMING WAVEFORMS 

programming procedure for architectural fuses (see Note 2) 

Step 1 
Step2 
Step 3 
Step4 
Step 5 
Step6 
Step 7 
Step 8 

Step 9 

Step 10 

Apply low levels to all liD pins and 5 volts to the Vee pin. 
Raise Vee pin to VIHH. 
Raise INLE pin to VIHH. 
To program a D input pin into an I input pin pulse the selected pin to VIHH. 
Lower INLE to VIL and Vee to 5 volts. 
Raise pin 13 and all liD input pins to VIHH. 
Set pin 22 to Z to select pins 2 thru 11 or set pin 22 to VIHH to select pin 23. 
Raise INLE to VIHH. 

To verify that fuse has been blown. pulse selected I pin from VIHH to VIL. then to VIH and back to VIHH 
while clocking pin 1. If output at pin 15 follows the I input the fuse has been blown. 
Repeat above steps 1 thru 9 for each D input to be programmed into an I input. 

NOTE 2: Refer to pin assignments in operating mode for programming selected liD pins from 0 inputs to I inputs. 
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I 

I/O ~o 
4 8 

~ lC2 
20 
MO 
M 

PRODUCT 
LINES 

0 · · · · 7 

~ @L lC2 
20 8 
MO · Ml · · 

I/O 

· 15 

~ ~ lC2 
2;) 16 
MO · Ml · · 

I/O 

~ 
· 23 

~ lC2 
20 24 
MO · Ml · · 

I/O 

· 31 

~ ~ lC2 
20 32 
MO · Ml · · 

I/O 

· 
~ 

39 

i?L lC2 
20 40 
MO · Ml · · 

I/O 

· 47 

~ !!!l. lC2 
20 48 
MO · Ml · · 

I/O 

· 55 

~ ~ lC2 
20 56 
MO · Ml · · 

I/O 

~ 
· 63 

(.!Q! lC2 
20 

~~ 

lJ (!.!.! lC2 
20 
MO 
Ml 

I/O 

I/O 

!82 

TVPES SN54PLT19LB, SN74PLT19lB 
LATCHED·INPUT FIXED·OR ARRAVS 

INPUT LINES 
A 

\ 

12 16 20 24 28 32 36 ~ lC2 (23) 
20 I/O 
MO 
Ml 

-= 

J (22) 
/" v o 

}-

r-

~ (21) 
I/O 

A 

I '" 

~~ 
(20) 

I/O 

~ (19) 
I/O 

}-

A 

'" 

~ (18) 

~~ 
I/O 

J -1 "- (17) 
l.- I/O 

H 
A 

H J -1'-
(16) 

~ ~ ...... 

I/O 

~ (15) o 

" 

(14) 

(13) 
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TYPES SN54PLT19R4, SN74PLT19R4 
LATCHED·INPUT FIXED·OR ARRAYS 

OUTCLK (1) 

INPUT LINES 
II 

f 

~o 
4 8 12 16 20 24 28 32 

@.. TC2 
20 
MO 
M1 

liD 

PRODUCT 
LINES 

0 · · · · 7 

~ @L TC2 
20 B 
MO · M1 · · • liD 

· 15 r;u ~ TC2 I 
20 16 
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FIELD PROGRAMMABLE LOGIC 

INTRODUCTION 
Texas Instruments Field-Programmable Logic is the result of combining established Advanced Low-Power Schottky 
technology with the familiar Titanium-Tungsten (TiW) fuse-link technology used in PROMs to produce a family of 
powerful new user-programmed devices. Not everyone is familiar as yet with the Field-Programmable Fixed-OR Array 
(FOA), Logic Sequencer (FPLS), and Logic Array (FPLA). The highlights below are presented to start the process of 
familiarization by describing some of the unique advantages available to the designer who can create custom logic on 
demand to meet special requirements. 

• Package count reduction compared to standard catalog SSI and MSI logic. 

• Lower cost due to reduction in substrate or PC area, connectors, overall system size, and assembly labor . 

• Improved reliability through fewer interconnects (IC bond wires, solder connections, through-holes in PC 
boards, connector contacts) and simplified substrate circuitry. 

• Circuit flexibility that will adapt to custom applications. 

• Shorter design cycle as compared to special-order devices. 

Field-Programmable Logic is intended to integrate functions normally implemented with standard gates, flip-flops, 
and MSI. It can be used to reduce miscellaneous logic package count, or as "glue" around high-density LSI circuitry 
(i.e., microprocessors and gate arrays). It is positioned as a "gap filler" between standard catalog logic devices and 
large-scale integration. 

r- ------------------- -, 
CATALOG LOGIC I I GATE ARRAY/LSI 

I FIELD-PROGRAMMABLE LOGIC I 
I I 

LOW "'~I---------- DIGITAL LOGIC COMPLEXITY SPECTRUM ----------i~~ HIGH 

DEFINITIONS AND SYMBOLOGY 
Just as logic symbols simplified schematics, the new terms and symbology presented here will simplify array logic 
diagrams for programmable devices. New terms will be highlighted by italics throughout the text. 
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SYMBOLOGY 

All the products presented are variations of a basic two-array architecture. A typical Field-Programmable Logic device 
may have over 100 gates and in excess of 1000 fuses. Because of this. it is necessary to devise a shorthand symbology 
to simplify logic diagrams. The logic diagrams used in this data book will adhere to the symbology presented below. 

First. view a conventional two-input AND gate. Inputs are designated as A and B. The output function of the AND gate is 
the product of the inputs (F = A·B). 

A~F"A'B 
INPUT B~OUTPUT 

FIGURE 1 

Now redraw the same logic element using array symbology (Figure 2). Notice that the AND gate is represented as 
having a single input called a product line. The input terms are shown as lines perpendicular to the product line. The 
output (product term) is the product of the input terms. 

INPUT TERMS 

A B 

PRODUCT ~ F= A'B 
LINE ~ OUTPUT (PRODUCT TERM) 

FIGURE2 

In the following figure we will extend the symbology to develop a simple programmable array element. First. notice that 
buffers have been added to the inputs. These buffers make available both true and complement states of any input to 
the product lines. Second. notice that another AND gate has been added. The intersection of the input terms and 
product lines form a 4 X 2 AND array. 

INPUT TERMS 

PRODUCT{i 
LINES I 

I~-r--~~~I~--~ 

I AND ARRAY I l ______ ...J 

FIGURE 3 

SUM OF PRODUCTS 
OUTPUT 

Third. the product terms of the AND gates are summed with an OR gate. The output function is now the sum of products 
of the input lines. 
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To make the structure in Figure 3 useful, provisions must be made to program the AND array. Programming is done by 
means of fusable TiW links. A fuse is located between the input term and the actual inputtotheAND gate(see Figure4). 
In our special array symbology, a fuse is visualized to exist at each intersection of the input terms and product lines. 

A 

B 

PRODUCT 
LINES 

INPUT TERMS 

~ 

OUTPUT 

I f8 
AND ARRAY I L _______ .J 

FIGURE4 

Now we can express the output function F in terms of the inputs. Notice that fuses f2, f3, f5, and f8 have been blown 
and A and S are still connected to AND gate #1 through fuses f1 and f4. Likewise, A and B are connected to AND gate 
#2 through fnes f6 and f7. The output can now be expressed as F = AS + AB. 

A compact representation of the unprogrammed version of Figure 4 using the rules explained in Section 6 of this data 

book is shown in Figure 5. 

A.B-~'-'" 

& 
4X2 

[ARRAY) 

FIGURE 5 

Figure 6 will further show how the function F = AS + AB is represented in our array symbology and will present the 
convention used to show the fuse states in a programmed array. This convention simply places an X at the intersection 
of each inputterm and product line for which an intact fuse is required. Blown fuses will be represented by the absence 
of an X at the appropriate intersection. 
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Unused product lines, where all fuses are left intact, can be noted with an X in the AND symbol. This product term will 
always be inactive(Le., have noaffecton any sum term in which itappears).lf all fusesare blown on a product line, the 
output containing this product term will be disabled (i.e., forced high). Exercise care in programming to avoid this 
condition. 

A 

I 

A 

F = AS + AB 
OUTPUT ~ ~ 

B 

FUSE INTACT -./' ...Jt+-H~ ... -t---1 

FUSEBLOWN~ 
NOTE: ALL FUSES BLOWN ON A 

PRODUCT LINE RESULTS IN 
A DISABLED OUTPUT 

FIGURE 6 

NOT USED = INACTIVE 

The symbology is further extended to include the two-array circuit structure, which is the basic Field-Programmable 
Logic architecture. Figure 7 is a two-array logic diagram. In earlier examples, the AND gates were summed in a single 
OR gate. In the two-array structure, the AND gate outputs enter a programmable OR array. The OR array allows any 
product term to be included in the sum term of any output or in all outputs. 

A 

c 

PRODUCl 
LINES 

INPUT TERMS 

r - - -O-;;'~A7" - - - , 

I I £
PRODUCT TERMS 

""~+-:IE---"'--f~E-';- I (ABC) 

FO = ABC 
Fl = ABC + AS 
F2 = ABC + lic + AC 

FIGURE7 
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All of the Field Programmable Logic circuits described in this data book are variations of the two-array architecture. 
Variations will include output registers. internal feedback. feedback registers. and fixed OR arrays. FiguresB. 9. and 10 
represent simplified versions of three specific families of Field-Programmable Logic. 

FIELD-PROGRAMMABLE LOGIC ARRAY (FPLA) 
The basic two-array structure developed in the symbology section is more commonly referred to as a Field­
Programmable Logic Array. A useful addition to this structure would be an output-enable function as shown in the 
generalized FPLA diagram below. 

ENABLE 

10 

In 

PRODUCT { 
LINES 

INPUT TERMS 

~ 

o 
8 
8 

000000 

OUTPUTS ----. FO 

FIGURES 
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FIELD-PROGRAMMABLE LOGIC SEQUENCER (FPLS) 
Field-Programmable Logic Sequencers (FPLS) are designed to solve state-machine problems of the Mealytype. Based 
on the FPLA structure. they include flip-flop elements in feedback paths between the OR and AND arrays as shown in 
Figure 9. These flip-flop elements can be of the D type or J-K type. Logic levels from the OR array can also be stored in 
flip-flop elements in each output. 

PRODUCT{ 
LINES 

DE-------------------------------------------------------------, 6E------________________________________________________ ~ 

~~~~_+--~~~~~_t 

am 
am 

I • • 
FO 

I • • OUTPUTS 
I 
I • • 01 

• 
01 Fn 

FIGURE 9 
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FIXED-OR ARRAYS (FOA) 
The Fixed-OR Array is a special case of the FPLS that is capable of solving Mealy-type state-machine problems. The 
FOA does not have a Programmable-OR Array. Product terms are partitioned and allocated to specific outputs. All 
product terms allocated to an output are summed with a Single OR gate. Output feedback, as well as registered inputs 
and outputs, are added to the structure to increase logic utility. Figure 10 includes generalized diagrams of various FOA 
structures . 

o 

o 
INPUTS 0000 >-------'------------0 OUTPUT 

o 

o 

CLOCK 

o 

o 
INPUTS 0000 .... ---0 OUTPUT 

o 

o 

FIGURE 10 

DESIGNING WITH FIELD-PROGRAMMABLE LOGIC ARRAYS 
The basic logic implementation of Field-Programmable Logic devices is the previously developed AND-OR array. 
Additions to this structure provide unique functional capabilities. This section will review these logic structures. 

INPUTS 
All data inputs are configured to provide both true and complement components to the AND array. These inputs are 
either buffered or registered. Control pins also exist for enable and clock functions. 
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The normal array input is through a buffer with true and complement outputs of the buffer made available to each 
product line through a TiW fuse. 

Some device types in the Field-Programmable Logic family have programmable latched inputs. With the latch fuse 
intact, the input acts as an edge-triggered Ootype register or transparent latch depending on device type. The true and 
complement outputs of the input latch are made available to each product line through a latch fuse. With the latch fuse 
blown, the input latch is converted into a normal buffered input (see Figure 11). 

REGISTER FUSE INTACT 

O-TYPE REGISTER 
FUNCTION TABLE 

CLOCK 0 0 
t H H 
t L L 

~ 
L 
H 

"-oooo4~OC2 L X 00 Co 
lC2 00 = THE STATE OF 0 BEFORE CLOCK t 

tlf fuse is intact. data enters on the low-to high transition of the clock. If the fuse is blown. the register becomes pennanentlvtransparent and is equivalentto a 
normal buffered input. 

LATCH FUSE INTACT 

TRANSPARENT LATCH 
FUNCTION TABLE 

ENABLE 0 0 
H L L 
H H H 
L X 00 

Cl 
H 
L 

Clo 
lC2 

00 = THE LEVEL OF 0 BEFORE ENABLE ~ 

tit fuse is intact. data enters while the control input is high. If the fuse IS blown, the latch becomes permanently transparent and is equivalent toa normal buffered 
input. 

REGISTER/LATCH FUSE BLOWN 

(OPEN) 

FIGURE 11 
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CONTROL PINS 
Clock and latch-enable pins allow external control of input and output latches. Output enable controls the operation of 
the registered three-state outputs. 

OUTPUTS 
Various output configurations provide a design flexibility not previously available to the designer using catalog logiC . 

INPUT 

• PROGRAMMABLE 1/0 -The combinational output of the FOA incorporates 3-state drivers if the enable function 
is logically controlled by the AND array (see Figure 12). This allows the output to be programmed as an input, an 
output, or logic-controlled 1/0 . 

• 3-STATE OUTPUTS - The FPLA and FPLS have output enable pins available for 3-state control, and the registered 
outputs of the FOA are controlled by a common output enable. Three-state control of the combinational outputs 
of the FOA is accomplished through programming as described earlier. 

PROGRAMMABLE 3-STATE OPERATION 
ALL FUSES BLOWN ... NORMAL OUTPUT 
ALL FUSES INTACT ... OUTPUT IN HIGH-Z STATE 
FUSES SELECTED ... PROGRAMMED I/O 

~>-.. - OUTPUT 

FIGURE 12 

• REGISTERED OUTPUTS - The FPLS and some FOA's have latches on their outputs. The FPLS has a transparent 
latch on each of its 6 outputs. The output function levels are stored by a common asynchronous latch enable pin 
LE. 

TRANSPARENT LATCH 
FUNCTION TABLE 

LE D 0 

L L L 
L H H 
H X 00 

00 = THE LEVEL OF a BEFORE LE f 
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The output (D) latch on the FOA stores output levels with a low-to-high transition of the clock. This structure also 
provides feedback of Q through a true and complement buffer to the Programmable AND array. 

o OPEN-COLLECTOR OUTPUTS - Some devices have open-collector outputs available. These outputs may be 
wire-ANDed (active-high) or wire-ORed (active-low). This feature requires no external logic. which would add to 
the component count and propagation delay. 

o POLARITY SELECT - Circuitry provides a polarity select fuse for each FPLA output. The function of these fuses is 
shown in Figure 13. 

ENABLE 

10 

In 

FEEDBACK PATHS 

PO 

o 
o 
o 
o 
o 
o 
o 
Pn 

INTACT: OUTPUT = PO + Pl + ... + Pn 
BLOWN: OUTPUT = Po . Pl ..... Pn 

FIGURE13 

OUTPUTS 

-, 
I 
I 
I 

The Q feedback of the output register of the FOA (see Figure 14). provides the basis for implementing sequential 
functions. The FPLS (Figure 15). is designed to solve state-machine problems of the Mealy type. It contains four J-K 
flip-flops completely buried in the feedback path between the OR and AND arrays. 

CLOCK 

D-TYPE REGISTER 
FUNCTION TABLE 

CLOCK 0 0 Q 
H H L 
L L H 

L X 00 00 ENABLE 

00 = THE LEVEL OF a BEFORE CLOCK 1 

FIGURE 14 
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LOGIC BLOCK EQUIVALENCE 
Now that the individual circuit functions have been discussed, we will review the implementation of each of the basic 
logicfunctions (AND, OR, NAND, NOR, and exclusive OR). Figure 16 presents a comparison of basic logic function, the 
logical equivalent, and the implementing logic diagram for a nonregistered output. 

BASIC LOGIC 
FUNCTION DESIR EDt 

AND 

:=D-MOA
'

B 

OR 

:::[>-O"E+F 

NAND 

G~­
H~poG'H 

LOGICAL 
EQUIVALENT 

IMPLEMENTING LOGIC DIAGRAMS 

EXCLUSIVE ~ I 
OR 

I~'J 
J~.J 

J 

EXCLUSIVE ~ NOR 

K~·': 
L~'L 

t ASSUMES POSITIVE LOG!C 

FIGURE 16. COMPARISON OF BASIC LOGIC FUNCTIONS 

REFERENCE INFORMATION 
Comprehensive comparisons of Low-Power Schottky (LS), Advanced Schottky (AS), and Advanced Low-Power 
Schottky (ALS), as well as details for circuit design, are presented in our Application Report Number 8215, "Series 
54ALS/74ALS Schottky TIL." Application Report 8215, used in conjunction with the data sheets for the specific 
device, will allow confident designing with Field-Programmable Logic. 
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PROGRAMMING FIELD-PROGRAMMABLE LOGIC 
Each device data sheet includes a programming procedure that defines the conditions for programming. Programmers 
are commercially available for most devices with equipment for future devices in development. Listed below are the 
manufacturers of programming equipment. 

• Cybernetic PGM Systems 

• Data I/O 
• Kentron 
• Pro-Log 
• Stag Systems 
• Structured Design 
• Curtis Electro Devices 

Device design has been coordinated with Data I/O and their Model 19 has been used throughout design and 
characterization. Therefore, the Model19 with appropriate programming pack and socket adapter is presently the only 
certified programmer. 

Programming FPLAs and FPLSs is largely manual. Computer-controlled programming capability currently exists for 
20-pin Fixed-OR Arrays. Control is by means of Fortran IV computer software, which is included later in this data book. 
Software for 24-pin Fixed-OR Arrays is under development and will be included in later application notes. 

PREPARATION AND PROGRAMMING 
Regardless of the type of equipment to be used tor actually programming devices (blowing fuses), the basic design and 
programming requirements are the same. Figure 17 presents a simplified flow chart of programming options. 

Since the Fixed-OR Array affords the widest variety of parts and output options, it will be used for both the manual and 
computer-aided examples. First, we will describe the circuit selected for the example, then discuss the specific steps 
required prior to programming the parts. 

MANUAL PROGRAMMING COMPUTER AIDED PROGRAMMING 

FORMAT FOR PROGRAMMER 
INPUT PER MANUFACTURER'S 
INSTRUCTIONS 

PROGRAMMED 
PART 

• FUSE PATTERN 
• CHOICE OF FORMAT 
• QUANTITY OF FUSES 

TO BE BLOWN 

• EQUATIONS 
ENTERED 

FIGURE 17. SIMPLIFIED FLOW CHART OF PROGRAMMING OPTIONS 
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PRDGRAMMED EXAMPLE 
Figure 18 is a partial schematic of the decoding portion of a commercially used video controller as implemented with 
standard catalog SSI logic. Circuit analysis reveals that this circuit is primarily a waveform generator designed to 
decode the state of the 5-bit counter. The edge-triggered latches are clocked and cleared with respect to the clock(CK) 
input. Figure 19 is the timing diagram generated to establish the individual waveforms. The labeling defined in the 
legend of Figure 18 will help understand the partitioning used to implement this circuit using Fixed-DR-Arrays. Most of 
the original circuit can be implemented by a direct function for function conversion. however. some rearrangement is 
required to take full advantage of the flexibility of the Fixed-DR-Arrays. Since the FDA has a common clock and no 
c1ear.1 must be developed as shown in Figure 20. 

NOT INCLUDED IN 
PROGRAMMABLE ARRAY LOGIC 

IMPLEMENTATION 

}-
/ ", 

/ X2 
I----H~J 

~----------pC1R 

X3 

IVBRPI 

o EXTERNAL INPUTS TO 
ORIGINAL CIRCUIT 

o 1/0 - SELECTED NODES FOR 
CIRCUIT PARTITIONING 

o OUTPUTS OF PROGRAMMABLE 
DEVICES 

FIGURE 18. DECODING PORTION OFVIDEO CONTROLLER WITH STANDARD CATALOG LOGIC 
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CK 
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FIGURE 19. TIMING DIAGRAM FOR VIDEO CONTROLLER (SEE FIGURE 18) 
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By partitioning the circuit as shown in Figure 18, a pin assignment can be made and the most suited Fixed-OR Array 
selected. In this example, the 'PL 16R6 and 'PL16L8 have been selected. The logic diagram forthe equivalent circuit as 
implemented using the selected devices are shown in Figure 20 and Figure 21 respectively. Figure 22 presents the 
detailed schematic of the counter. The counter implementation is a part of the 'PL16R6 represented in Figure 20. 
Figure 21 is included only to complete the conversion example (programming is not shown). The combination of (1) 
feedback buffers as inputs with true and complement, (2) input true and complement, (3) common clock for D latches 
and the selectable use of each input allows the entire circuit shown in Figure 18 (excluding the one device circled)to be 
replaced by two array-logic devices. This results in a part count reduction of 17 to 2 (88%) and an interconnect 
reduction of 83% plus the reduction in printed circuit board complexity and area. 

., = Q1 

2=01'02 +01·02 
4' = 01 ·02·54 + Q1 ·04 

+ 02·04 
8 = 01 ·02·04·08 

+ 01 .08+02 ·08 
+ 54 ·08 

is = 01 • 02 • 04 • 08 • 0i6 
+01 • 016+02' 016 
+08·016 

(I) 

IFIOIS' PAY) 

Cc = VI . CKX . 1 ."2 • 4· '8 . is + 
VI . CKX . T· 2 • 4· 8, 16 + 
VI . CKX . ., . "2 .4' . '8 . 16 + 
X3' DC + IC 

IC = \IT . CKX . 1 ."2 .4·8" . 16 + 
VI . CKX . ., . 2 • 4 ·8· ''-6 + 

\IT·cKx·'·2·"·8·16 + 
X3 . DC + X3 + T 

BUSED 
CAN BE USED AS neST POINT 

I' = 1 • 2 • 4 • B • 16 . DA • LC • \iT + lIT . I 

FIGURE 20. VIDEO CONTROLLER IMPLEMENTATION, DECODE NUMBER 1 FOR 'PL16R6 
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LC 

Xl 

,{ 
,,{ 

4 

16 

4" 

16 

WRP 4+8+16+Lc 

B R P 1 + 2 + 4 + 8 + 16 + LC 

VBRP 1+2+4+8+16+Xl 

BP - 1+2+4+8+16+X2 

RP - X2 + X3 

X3 ~ CKX .,. '2.4 . 8· is + 

2'4+8+16 

FP " Xi + X3 

~~ "'o"","H" 

16~ 

FIGURE 21. VIDEO CONTROLLER IMPLEMENTATION, DECODE NUMBER 2 FOR 'PL16LB 
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liT . 08 + li1 . 08 + 

li4·08 

FIGURE 22. FIXED·OR ARRAY 6·BIT COUNTER IMPLEMENTATION 
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MANUAL PROGRAMMING EXAMPLE 
Nowthat logic equations have been generated in Figure 20 and Figure 21 asa resultof the analysis and restructuring of 
the circuit implementation, we are ready to prepare for programming the devices as follows: 

1. Take a copy of the logic diagram for the selected device (see Figure 23). 
2. Label each output. 
3. Assign names to each input. In Figure 20 the inputs are circled and the outputs enclosed by a square. 
4. Mark the location of each fuse required to implement the equations. Note that all inputs to the array for outputs ., 

through "f6 are from the feedback buffers. Example: "2 on pin 17 is fed back to input lines 10 and 11. 

To implement the equation 2: = 01·02 + 01·02, place an X at the intersection of 
INPUT LINE PRODUCT LINE 

7(01) 16 
10(02) 16 

6(01) 17 
11(02) 17 

NOTE: The inputs DIS and PAY are not on the original schematic. They have been used here to demonstrate (1) the 
simplicity of programming for three-state control, (2) the IF statement for the computer-aided program, and (3) the 
device versatility. 

5. The preparation for programming the device is now complete except for formatting the fuse locations to comply 
with the input requirement of a particular programmer. Since equipment manufacturers have not yet 
standardized on address and data input formats, refer to the programming instructions for your particular 
programmer. 

COMPUTER-AIDED PROGRAMMING EXAMPLE 
Programmers are available with interface packages that will allow the simplification of inputting data. Options vary 
from the ability to output from paper tape to direct terminal or computer control. Many data formats are also available 
for the remote controlled programmers. Examples of acceptable formats include HEX, BHLF, and BPNP. 

The equations, part number, and pin assignment shown in Figure 20 (same used in manual programming example) are 
the only requirements for the computer program to generate the fuse pattern for our example as shown in Figure 26. 
However, a specification such as shown in Figure 25 is recommended not only to assist in inputting data but as a 
documentation tool to identify and describe the unique part created by programming. Examples of HEX and BLHF 
output formats are also included in Figure 26. Source code is provided after this example. 

NOTE: Since the programming results cannot be verified after the security fuses are blown, a separate test fixture is 
required to blow these two fuses (see the data sheet for instructions). 

TEXAS INSTRUMENTS 
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CK LOGIC DIAGRAM 
1--i>----O-------------------------------3~1-----------, 

o 

DIS 15 
3----1 ~ 

16 

PAY 
4 

" 23 

... ..- 24 

DA ... 31 
5----1 Jl 

32 

LC ... 1 
39 

6 
40 

VT 
--IX 

47 

7 ... 
48 

. -

- -f- - f-

I 

4 ... 

1 
IC 19 l 

.... 

l II ~ _ LI---tIl
-Cv >O-1 18 

~ 
01 

02 

1J.4 
,10 L -yv- 16 

~ 
04 

-r~. r+ H15 

~ 
08 

f- 8}----I~--11 0 rf:=r 
x • C1 

~14 v 

INDICATES ALL FUSES-----@­
ARE LEFT INTACT 

FIGURE23. 'PL16R6 LOGIC DIAGRAM 
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COMPUTER-AIDED PROGRAMMING FOR 20-PIN FIXED-OR ARRAYS 

The source program (requires a Fortran IV compiler) beginning on this page will produce an object program for translating 
specifications and Boolean equations into a hard-copy fuse map. The output is formatted for direct input to PROM 
programmers. A specification sheet completed according to the instructions below is given in the example. 

• Device part number - 7 characters of which the last 4 must correspond to the part being 
programmed. Part number must be in column one of line one. 

• Pin assignment - each of the 20 pins must be assigned a symbolic name. Each pin name must be 
separated by one or more spaces starting on line 5. 

• Logic equations - the logic equations start on the first line following the pin assignments. 

Recognized operators: 
Equality 

1 Complement 
Product (AND) 

+ Sum (OR) 
() Logic statement within parenthesis that must be true to enable output 

May be used in place of "equality" (=) to indicate 
"replaced by after clock" 

Equation formats (blanks in the equation will be ignored). 
01 = 11 * 12 + 13 combinational logic 

02 := 12 + 13 * 14 registered logic 
If (14 * 02) 03 = 15 */13 + 17 three-state control 

**************************************************************************************************** 

COMPUTER-AIDED PROGRAM SPECIFICATIONS AND OUTPUTS FOR DECODE #1 
(SEE FIGURE 20) 

PL16R6 
PAT 0001 
DECODE #1 

SPECIFICATION SHEET 

TI DESGN GP 
APLGP04/14/82 

CK CKX DIS PAY DA LC VT DC X3 GND 10E NC II 116 18 14/2 11 IC VCC 
IC= IVT*/CKX*1*/2*4*/8*16+ 

IVT*CKX*/1*2*4*/8*/16+ 
IVT*CKX*/1*/2*/4*/8*/16+ 
IX3*DC + X3 + II 

11 = 11 
12= 1*/2+/1*2 
14= 1*2*14+/1*4+12*4 
18 = 1 *2*4*/8 +/1 *8 + 12*8 + 14*8 
116 = 1 *2*4*8*/16 + 11 *16 + 12*16 + 14*16 + 18*16 
11= 1 *2*4*8* 116*DA*LC* IVT + IVT*I 
IF(DIS*PAY)NC = IVT* ICKX*1 * /2*4* 18* 116+ 

IVT*CKX*/1*2*4*/8*/16+ 
IVT*CKX*/1*/2*/4*/8*/16+ 
IX3*DC+ IC 

DESCRIPTION: 5 BIT COUNTER W/DECODE 

TEXAS INSTRUMENTS 
INCORPORATED 
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**************************************************************************************************** 

X-PLOT 
DECODE #1 XXXXXX If the programmed part number is input as a part of 

the title, it will appear here. 

LEGEND: X = Fuse not blown -= Fuse blown 

11 1111 1111 2222 2222 2233 
0123 4567 8901 2345 6789 0123 4567 8901 

o - - --
1 -X-- ---X --X- -- -X --X- -X-X 
2 X- -- - -X- ---X ---X --X- -XX-
3 X- -- --x- --X- --X- --X- -XX-
4 X--- -X- -
5 - - -- X---
6 - - -- --X-
7 XXXX XXXX XXX X XXXX XXXX XXXX XXXX XXXX 

8 - - -- --x- ... .. .. .. ---- ......... .. _- .. ..--- ----

9 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
10 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
11 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
12 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
13 XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
14 XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
15 XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

16 - - - - - - -X - -X-
17 - - - - - -X- - --X 

XXXX 
XXXX 
XXXX 

18 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
19 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
20 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
21 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
22 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
23 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

24 
25 

---X ---X --X-
--X- ---X 

IVT* ICKX*l * 12*4* 18*16 
IVT*CKX*/l*2*4*/8*/16 
IVT*CKX*/l*/2*/4*/8*/16 
IX3*DC 
X3 
II 

11 

1*/2 
11*2 

1*2*/4 
11*4 

26 - -X - - - -X /2*4 
27 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
28 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
29 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
30 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
31 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

TEXAS (NSTRUMENTS 
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32 - --X ---X ---X --X-
33 --X- ---x 
34 --X- ---x 
35 - -X- ---x 
36 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
37 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXX X 
38 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
39 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

40 ---X ---X ---X ---X --X-
41 --X- - --X 
42 --X- - --X 
43 --X- ---X 
44 --X- ---X 
45 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
46 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
47 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

1*2*4*/8 
11*8 
/2*8 
14*8 

1*2*4*8*/16 
11 *16 
/2*16 
14*16 
18*16 

48 ---- ---X ---X X--X X--X -XX- ---- ---- 1*2*4*8*/16*DA*LC*/VT 
49 - - - - - - - - - - - - - - - - - - - - -X - - - - -X - - - - IVT* I 
50 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
51 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
52 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
53 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXX X 
54 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
55 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

56 ........ X--- X- --
57 -X- - ---X --X- - --X --X- -XX-
58 X- -- --x- ---X - --X - -X- -XX-
59 X- -- --x- --X- --X- --X- -XX-
60 ...... - X--- -X--
61 - -X-
62 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
63 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXX X 

DIS*PAY 
IVT* ICKX*1 * 12*4* 18* 116 
IVT*CKX*/1*2*4*/8*/16 
IVT*CKX*/1*/2*/4*/8*/16 
IX3*DC 
IC 

TEXAS INSTRUMENTS 
INCORPORATED 
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EXAMPLE OF HEX FORMAT 
DECODE #1 

F F F F F F D 3 F F B 7 F F 7 F F F F F F F F F F F F F F F F F 
D C D D D D 1 C D D C 9 D D D 4 D D C D D CDC D D D D D D D D 
899 9 9 9 8 9 9 9 1 8 9 9 9 0 9 989 9 8 8 9 9 9 9 9 9 999 
o 0 0 0 0 00 1 1 

o 0 
1 1 1 1 1 1 0 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000 0 0 0 0 0 0 0 0 0 0 0 0 
F F F 7 F F 8 7 F F 8 B F F 8 B F E 9 F B 9 F F F F F F F F F 
F 7 F F F F C 7 F F 7 F F F F 7 F F 7 E F 3 7 D F F F B F F F F 
3 B B B B B 3 B B B 8 3 B B B 3 B B 3 A B 3 3 9 B B B B B B B B 
3 B B B B B 3 B B B 3 B B BOB B 3 B A B 3 3 9 B B B B B B B B 
AAAAAAAAAAAAAAAAAA8AAAA82AAAA2AA. 
808 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
o 0 0 0 0 0 0 000 0 0 0 0 0 0 000 0 0 0 0 0 0 0 0 0 0 0 0 0 
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

EXAMPLE OF BHLF FORMAT 
DECODE #1 

Legend: 
B = Begin data field 
H = High logic level 
L = Low logic level 
F = End data field 

BHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHLHFBLLHHF 
BHHHHFBHHHHFBHLHHFBLHHHFBHHHHFBHHHHFBLHHHFBHHHHF 
BHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHF 
BHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHF 
BHHLHFBHHLLFBHHLHFBHHLHFBHHLHFBHHLHFBLLLHFBHHLLF 
BHHLHFBHHLHFBHHLLFBHLLHFBHHLHFBHHLHFBHHLHFBLHLLF 
BHHLHFBHHLHFBHHLLFBHHLHFBHHLHFBHHLLFBHHLHFBHHLLF 
BHHLHFBHHLHFBHHLHFBHHLHFBHHLHFBHHLHFBHHLHFBHHLHF 
BHLLLFBHLLHFBHLLHFBHLLHFBHLLHFBHLLHFBHLLLFBHLLHF 
BHLLHFBHLLHFBLLLHFBHLLLFBHLLHFBHLLHFBHLLHFBLLLLF 
BHLLHFBHLLHFBHLLLFBHLLHFBHLLHFBHLLLFBHLLLFBHLLHF 
BHLLHFBHLLHFBHLLHFBHLLHFBHLLHFBHLLHFBHLLHFBHLLHF 
BLLLLFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLLFBLLLHF 
BLLLHFBLLLHFBLLLLFBLLLHFBLLLHFBLLLHFBLLLLFBLLLHF 
BLLLHFBLLLHFBLLLLFBLLLHFBLLLHFBLLLLFBLLLLFBLLLHF 
BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 
BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 
BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 
BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 
BLLLLFBLLLHFBLLLHFBLLLHFBLLLHFBLLLLFBLLLHFBLLLHF 
BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 

TEXAS INSTRUMENTS 
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BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 
BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 
BLLLHFBLLLHFBLLLHFBLLLHFBLLLLFBLLLHFBLLLHFBLLLHF 
BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 
BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 
BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 
BLLLHFBLLLHFBLLLLFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 
BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 
BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 
BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 
BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 
BHHHHFBHHHHFBHHHHFBHHHHFBLHHHFBHHHHFBHHHHFBHLLLF 
BLHHHFBHHHHFBHHHHFBHLLLFBHLHHFBHHHHFBHHHHFBHLLLF 
BHLHHFBHHHHFBHHHLFBHLLHFBHHHHFBHLHHFBHLLHFBHHHHF 
BHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHF 
BHHHHFBLHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHLLFBLHHHF 
BHHHHFBHHHHFBLHHHFBHHHHFBHHHHFBHHHHFBHHHHFBLHHHF 
BHHHHFBHHHHFBLHHHFBHHHLFBHHHHFBLLHHFBLHHHFBHHLHF 
BHHHHFBHHHHFBHHHHFBHLHHFBHHHHFBHHHHFBHHHHFBHHHHF 
BLLHHFBHLHHFBHLHHFBHLHHFBHLHHFBHLHHFBLLHHFBHLHHF 
BHLHHFBHLHHFBHLLLFBLLHHFBHLHHFBHLHHFBHLHHFBLLHHF 
BHLHHFBHLHHFBLLHHFBHLHLFBHLHHFBLLHHFBLLHHFBHLLHF 
BHLHHFBHLHHFBHLHHFBHLHHFBHLHHFBHLHHFBHLHHFBHLHHF 
BLLHHFBHLHHFBHLHHFBHLHHFBHLHHFBHLHHFBLLHHFBHLHHF 
BHLHHFBHLHHFBLLHHFBHLHHFBHLHHFBHLHHFBLLLLFBHLHHF 
BHLHHFBHLHHFBLLHHFBHLHLFBHLHHFBHLHHFBLLHHFBHLLHF 
BHLHHFBHLHHFBHLHHFBHLHHFBHLHHFBHLHHFBHLHHFBHLHHF 
BHLHLFBHLHLFBHLHLFBHLHLFBHLHLFBHLHLFBHLHLFBHLHLF 
BHLHLFBHLHLFBHLHLFBHLHLFBHLHLFBHLHLFBHLHLFBHLHLF 
BHLHLFBHLHLFBHLLLFBHLHLFBHLHLFBHLHLFBHLHLFBHLLLF 
BLLHLFBHLHLFBHLHLFBHLHLFBHLHLFBLLHLFBHLHLFBHLHLF 
BHLLLFBHLLLFBLLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLF 
BHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLF 
BHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLF 
BHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLF 
BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 
BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 
BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 
BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 
BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 
BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 
BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 
BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 
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****************************************************************************************************** 

C MAIN PROGRAM 
C 

C 

COMMON LBLANK,LLEFT,LAND,LOR,LSLASH,LEOUAL,LRIGHT 
LOGICAL LBLANK,LLEFT,LAND,LOR,LSLASH,LEOUAL,LRIGHT,LFIRST,LFIX 
LOGICAL LFUSES(32,64),LPHASE(20),LBUF(20),LMATCH 
INTEGER TITLE(80),ILlNE(80),ICOLUMN,ISYM(8,20),IBUF(8,20),C,H,R,P, 

C S,M,O,IBLOW 
DATA LFUSESI2048*.FALSE.I ,ICOLUM/OI,L/'L' I,H/'H' I ,N/'N' I,P I'P' I, 

C C/'C'I ,R/'R' I,M/'M' 1,0/'0' I ,IBLOW 10I,S/'S' I 

READ(l,10) INOAI,IOT,INOO,TITLE,ILlNE 
10 FORMAT(3X,12,Al,ll.1 1,80Al,I 1,80Al) 

CALL INITL.Z(INOAI,IOT,INOO,ITYPE,LFUSES,ILlNE,ICOLUM) 
DO 20J=l,20 

20 CALL GETSYM(LPHASE,ISYM,J,ILlNE,ICOLUM,LFIX) 
IF(.NOT.(LEOUAL.OR.LLEFT.OR.LAND.OR.LOR.OR.LRIGHT)) GO TO 25 

WRITE(7,23) 
23 FORMAT( , PIN LIST ERROR,LESS THAN 20 SYMBOLS') 
25 CALL GETSYM(LBUF,IBUF,l,ILlNE,ICOLUM,LFIX) 
28 IF(.NOT.LEOUAL) GO TO 25 

CALL MATCH(lMATCH,IBUF,ISYM) 
IF( (IMATCH.LT.12) .OR. (IMATCH.GT.19)) GO TO 100 
188PRO=(19·IMATCH)*8 + 1 
IF( 10T.EO.C ) 188PRO=25 
ICOLUM=O 

30 CALL INCR(ILlNE,ICOLUM,LFIX) 

50 

56 
58 

C 

IF( .NOT. ( LEOUAL.OR.LLEFT ) ) GO TO 30 
IF(.NOT.LLEFT) CALL SLlP(LFUSES,188PRO,INOAI,IOT,INOO,IBLOW) 

DO 70 18PRO=l,16 
IPROD = 188PRO + 18PRO • 1 
LFIRST=.TRUE. 

CALL GETSYM(LBUF,IBUF,l,ILlNE,ICOLUM,LFIX) 
IF(LFIX) GO TO 59 
CALL MATCH(IMATCH,IBUF,ISYM) 
IF(lMATCH.EO.O) GO TO 100 
IF(IMATCH.EO.99) GO TO 64 
IF(.NOT.LFIRST) GO TO 58 

LFIRST=.FALSE. 
DO 561=1,32 

IBLOW = IBLOW + 1 
LFUSES(I,IPROD)=.TRUE. 

IBUBL=O 
IF((( LPHASE(lMATCH)).AND.(.NOT.LBUF(l m.OR. 

((.NOT.LPHASE(lMATCH)).AND.( LBUF(l))) IBUBL=l 
JlNPUT=IXLA TE(lMATCH,ITYPE)+IBU BL 
IF(JlNPUT.LE.O) GO TO 60 
IBLOW = IBLOW - 1 
LFUSES(IINPUT,IPROD)=.FALSE. 
CALL PLOT(LBUF,IBUF,LFUSES,IPROD,TITLE,.FALSE.,ITYPE) 
GOTO 60 
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C 

59 CALL FIXSYM(LBUF,IBUF,ILlNE,ICOLUM,LFIRST,LFUSES,IPROD, 
C LFIX) 

60 IF(LAND) GO TO 50 
64 IF( .NOT.LRIGHT ) GO TO 68 
66 CALL INCR(lLlNE,ICOLUM,LFIX) 

IF( .NOT.LEOUAL ) GO TO 66 
68 IF(.NOT. (LOR.OR.LEOUAL) ) GO TO 74 
70 CONTINUE 
74 CALL GETSYM(LBUF,IBUF,1,ILlNE,ICOLUM,LFIX) 

IF(LLEFT.OR.LEOUAL) GO TO 28 
100 IF((IBUF(1,1 ).EO.C).AND.(IBUF(2,1 ).EO.R).AND.(IBUF(4,1 ).EO.P) 

C .AND.(lBUF(8,1 ~EO.N)) GO TO 1 02 
WRITE(7,101) (lBUF(I,1 ),1=1,8),ILlNE 

101 FORMAT!, ERROR SYMBOL = ',8A 1.1,80A 1.1) 
102 IF(lTYPE.LE.4) CALL TWEEK(lTYPE,IOT,LFUSES) 

WRITE(7,104) IBLOW 
104 FORMAT(' NUMBER OF FUSES BLOWN = ',14) 

WRITE(8,106) 
106 FORMAT(' OPERATION CODES:', 

C 'P=PLOT H=HEX S=SHORT L=BHLF N=BPNF M=MAP O=OUIT') 
108 WRITE(8,11 0) 
110 FORMAT!, ENTER OPERATION CODE') 

READ(5,120) lOP 
120 FORMAT(1A1) 

CALL IODC2 
IF(lOP.EO.P) CALL PLOT(LBUF,IBUF,LFUSES,IPROD,TITLE,.TRUE.,ITYPE) 
IF(IOP.EO.H) CALL HEX(LFUSES,H) 
IF(lOP.EO.S) CALL HEX(LFUSES,S) 
IF(IOP.EO.L) CALL BHLF(LFUSES,H,L) 
IF(IOP.EO.N) CALL BHLF(LFUSES,P,N) 
CALL IODC4 
IF(lOP.NE.O) GO TO 108 
STOP 
END 

PLA APPLICATIONS 

c **********~**************************************************************************************** 

C 

SUBROUTINE INITL2(1NOAI,IOT,INOO,ITYPE,LFUSES,ILlNE,ICOLUM,LFIX) 
INTEGER L,R,X,A 
LOGICAL LFIX 
DATA L/'L'/,R/'R'/,X/'X'/,A/'A'/ 
IF( INOAI .LT. 16 ) ITYPE = (lNOAI12) - 4 
IF( (lNOAI .EO. 16) ) ITYPE = 4 
IF ( (INOAI .EO. 16) .AND. (lNOO .EO. 8) ) ITYPE = 5 
IF( (lOT .EO. R) .OR. (lOT .EO. A) .OR. (lOT .EO. X) ) ITYPE = 6 
CALL INCR(lLlNE,ICOLUM,LFIX) 
RETURN 
END 
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INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

3-89 



-

3-90 

PLA APPLICATIONS 

C *************************************************************************************************** 

C 

SUBROUTINE GETSYM(LPHASE,ISYM,J,ILlNE,ICOLUM,LFIX) 
COMMON LBLANK,LLEFT,LAND,LOR,LSLASH,LEQUAL,LRIGHT 
LOGICAL LBLANK,LLEFT,LAND,LOR,LSLASH,LEQUAL,LRIGHT,LPHASE(20),LFIX 
INTEGER ILlNE(80),ISYM(8,20),IBLANK 
DATA IBLANK/' 'I 
LFIX=.FALSE. 
IF( .NOT.(LLEFT.OR.LAND.OR.LOR.OR.LEQUAL.OR.LRIGHT) ) GO TO 10 
CALL INCR(lLlNE,ICOLUM,LFIX) 
IF(LLEFT) GO TO 60 

10 LPHASE(J)=( .NOT. LSLASH ) 
IF(LPHASE(J)) GO TO 15 
CALL INCR(lLlNE,ICOLUM,LFIX) 

15 DO 20 1=1,8 
20 ISYM(I,J)=IBLANK 
25 DO 30 1=1,7 
30 ISYM(I,J)=ISYM(I+1,J) 

ISYM(8,J)=ILlNE(lCOLUM) 
CALL INCR(lLlNE,ICOLUM,LFIX) 
IF(LLEFT.OR.LBLANK.OR.LAND.OR.LOR.OR.LRIGHT.OR.LEQUAL) GO TO 40 
GOTO 25 

40 CONTINUE 
WRITE(7;50) (lSYM(I,J), 1=1,8) 

50 FORMAT(, ',8A1) 
RETURN 

60 LFIX=.TRUE. 
RETURN 
END 

C *************************************************************************************************** 

SUBROUTINE INCR(lLlNE,ICOLUM,LFIX) 
COMMON LBLANK,LLEFT,LAND,LOR,LSLASH,LEQUAL,LRIGHT 
LOGICAL LBLANK,LLEFT,LAND,LOR,LSLASH,LEQUAL,LRIGHT,LFIX 
INTEGER ILlNE(80),IBLANK,ILEFT,IAND,IOR,ISLASH,IEQUAL,IRIGHT, 

C ICOLON 
DATA IBLANK/' 'I,ILEFT 1'(' I,IAND/'·' I,IOR/'+' I, 

C ISLAS HI' I' I,IEQUAU'=' I,IRIGHT I'r I,ICOLON/':' I 
LBLANK=.FALSE. 

10 ICOLUM=ICOLUM+1 
IF(lCOLUM.LE.79) GO TO 30 
READ(1,20,ERR=70,END=70) ILiNE 
ICOLUM=1 

20 FORMAT(80A1) 
30 IF( ILlNE(ICOLUM) .EQ. IBLANK ) LBLANK=.TRUE. 

WRITE(7,50) ILlNE(lCOLUM) 
50 FORMAT(' :,1A1) 

IF( ( ILlNE(ICOLUM).EQ.lBLANK ) .OR. 
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C ((lLlNE(ICOLUM).EO.ICOLON).AND.(.NOT.LFIX))) GO TO 1 0 
LLEFT = ( ILlNE(ICOLUM) .EO. ILEFT) 
LAND =( ILlNE(lCOLUM) .EO. lAND ) 
LOR =( ILlNE(lCOLUM) .EO. lOR ) 
LSLASH=( ILlNE(lCOLUM) .EO. ISLASH) 
LEOUAL=( ILlNE(lCOLUM) .EO. IEOUAL) 
LRIGHT=( ILlNE(ICOLUM) .EO. IRIGHT) 

60 RETURN 
70 LBLANK=.TRUE. 

RETURN 
END 

PLA APPLICATIONS 

c *************************************************************************************************** 

C 

SUBROUTINE MATCH(IMATCH,IBUF,ISYM) 
INTEGER IBUF(8,20),ISYM(8,20),C,A,R,Y 
LOGICAL LMATCH 
DATA C/'C'/,A/'A'/,R/'R'/,Y/'Y'/ 
IMATCH=O 
DO 20J=1,20 

LMATCH=.TRUE. 
DO 101=1,8 

10 LMATCH=LMATCH.AND.(lBUF(I,l ).EO.ISYM(I,J)) 
IF(LMATCH) IMATCH=J 

20 CONTINUE 
IF((IBUF(3,1 ).EO.C.).AND. 

C (IBUF(4,1 ).EO.A).AND. 
C (lBUF(5,1 ).EO.R).AND. 
C (IBUF(6,1 ).EO.R).AND. 
C (lBUF(7,1).EO.Y)) IMATCH=99 

RETURN 
END 

c *************************************************************************************************** 

C 

FUNCTION IXLATE(lMATCH,ITYPE) 
INTEGER ITABLE(20,6) 
DATA ITABLE/ 

C 3,1,5,9,13,17,21,25,29,-1,31,-1,-1,-1,-1,-1,-1,-1 ,-1 ,-1, 
C 3,1,5,9,13,17,21,25,29,-1,31,27,-1,-1,-1,-1,-1 ,-1 ,7,-1, 
C 3,1,5,9,13,17,21,25,29,-1,31,27,23,-1,-1,-1,-1 ,11 ,7,-1, 
C 3,1,5,9,13,17,21,25,29,-1,31,27,23,19,-1,-1,15, 11,7,-1, 
C 3,1,5,9,13,17,21,25,29,-1,31,-1,27,23,19,15,11 ,7,-1 ,-1, 
C -1,1,5,9,13,17,21,25,29,-1,-1,31,27,23,19,15, 11,7,3,-1/ 

IXLA TE=IT AB LE(lMATCH,ITYPE) 
RETURN 
END 

c *************************************************************************************************** 

SUBROUTINE FIXSYM(LBUF,IBUF,ILlNE,ICOLUM,LFIRST,LFUSES,IPROD,LFIX) 
LOGICAL LBUF(20),LFUSES(32,64),LFIRST,LMATCH,LFIX 
INTEGER IBUF(8,20),ILlNE(80),FIXBUF(8),A,B,ISLASH,IOR,IAND,N,O, 
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C 

C NO,N1,N2,N3,IBLANK,IRIGHT,TABLE(5,14) 
DATAA/'A'/,B/'B'/,ISLASH/'/'/,IOR/'+'/,IBLANK/' '/,IRIGHT/')'/, 

C IAND/'·'/,N/'N'/,O/'O'/,NO/'O'/,N1/'1'/,N2/'2'/,N3/'3'/, 
C ICOLON/';'/, 
C TABLE / ' ','A','+','/','B',' ',' ':A','+','B', 
C ' ',' ',' ',' ','A','/','A','+','/','B',' ',' ',' ','/','8', 
C 'A',';','+',';','B',' ','A','·','/','B': ','/','A','+','B', 
C 'A',':','·',':','B',' ',' ',' ',' ','B',' ',' ','A','·','B', 
C ' ',",",'/','A','/','A','·','/','B',' ','/','A','·','B'/ 

INPUT=O 
DO 20 1=1,8 

IBUF(I,1 )=IBLANK 
20 FIXBUF(I)=IBLANK 
21 CALL INCR(lLlNE,ICOLUM,LFIX) 

1=ILlNE(ICOLUM) 
IF(LEO.lRIGHT) GO TO 40 
IF(LEO.NO) IINPUT=8 
IF(LEO.N1) IINPUT=12 
IF(LEO.N2) IINPUT=16 
IF(LEO.N3) IINPUT=20 
DO 24 J=1,7 

24 IBUF(J,1 )=IBUF(J+1,1) 
IBUF(8,1 )=1 
IF(.NOT. ( (I.EO.A).OR.(I.EO.B).OR.(I.EO.ISLASH).OR.(I.EO.IOR) 

C .0R.(I.EO.lAND).0R.(LEO.ICOLON) ) ) GO TO 21 
DO 30 1=1,4 

30 FIXBUF(I)=FIXBUF(I+1) 
FIXBUF(5)=ILlNE(lCOLUM) 
GOTO 21 

40IMATCH=0 
DO 60J=1,14 

LMATCH=.TRUE. 
DO 50 1=1,5 

50 LMATCH=LMATCH .AND. ( FIXBUF(I).EO.TABLE(I,J) ) 
60 IF(LMATCH) IMATCH=J 

IF(lMATCH.EO.O) GO TO 100 
IF(.NOT.LFIRST) GO TO 85 

LFIRST=.FALSE. 
DO 80 1=1,32 

80 LFUSES(I,IPROD)=.TRUE. 
85 DO 90 1=1,4 

IF( (IMATCH·7).GT.0) LFUSES(IINPUT+I,IPROD)=.FALSE. 
IF( (IMATCH·7).GT.0) IMATCH=IMATCH·8 

90IMATCH=IMATCH+IMATCH 
LBUF(1 )=.TRUE. 
CALL PLOT(LBUF,IBUF,LFUSES,IPROD,TITLE,.FALSE.,ITYPE) 

100 LFIX=.FALSE. 
CALL INCR(lLlNE,ICOLUM,LFIX) 
RETURN 
END 
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PLA APPLICATIONS 

c *************************************************************************************************** 

SUBROUTINE IODC2 
C*** THIS ROUTINE IS OPTIONAL. IT MAY BE USED TO TURN PERIPHERALS ON. 

C 

INTEGER DC2,BEL 
DATA DC2/Z12000000I,BELlZ2FOOOOOOI 
WRITE(6,10) DC2,BEL 

10 FORMAT (' ',2A1) 
RETURN 
END 

c ************************************************************************************************************** 

SUBROUTINE PLOT(LBUF,IBUF,LFUSES,IPROD,TITLE,LDUMP,ITYPE) 
INTEGER IBUF(B,20),IOUT(64),IBLANK,IAND,IOR,ISLASH,IDASH,X, 

C ISAVE(64,32),TITLE(BO) 
DATA IBLANK/' '1,IAND/'*'I,ISAVE!204B*' 'I, 

C 10R/'+'I,ISLASH/'I'I,X/'X'I,IDASH/'·'1 
LOGICAL LBUF(20),LFUSES(32,64),LDUMP 
IF(LDUMP) GO TO 60 
IF(lSAVE(lPROD,1 ).NE.IBLANK) RETURN 
IF( LBUF(1)) GO TO 5 
DO 30J=1,31 

30 ISAVE(IPROD,J)=ISAVE(IPROD,J+1) 
ISAVE(IPROD,32)=ISLASH 

5 DO 20 1=1,B 
IF( ISAVE(lPROD,1 ).NE.IBLANK ) RETURN 
IF( IBUF(I,1) .EO. IBLANK ) GO TO 20 
DO 10 J=1,31 

10 ISAVE(lPROD,J)=ISAVE(IPROD,J+1) 
ISAVE(lPROD,32)=IBUF(I,1 ) 

20 CONTINUE 
IF(lSAVE(lPROD,1).NE.IBLANK) RETURN 

40 DO 50J=1,31 
50 ISAVE(IPROD,J)=ISAVE(lPROD,J+1) 

ISAVE(IPROD,32)=IAND 
RETURN 

60 WRITE(6,62) TITLE 
62 FORMAT(jIII: ',BOA1,!I, 

C' 1111111111222222222233'.1, 
C' 01234567 B901 2345 67B9 0123 4567 B901 ',I) 

DO 100 IBBPRO=1,57,B 
DO 94 IBPRO=1,B 

IPROD=IBBPRO+IBPRO·1 
ISAVE(IPROD,32)=IBLANK 
DO 70 1=1,32 

IF( ISAVE(lPROD,1) .NE. IBLANK) GO TO 70 
DO 65 J=1,31 
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C 

65 ISAVE(lPROD,J)=ISAVE(IPROD,J+1) 
ISAVE(IPROD,32)=IBLANK 

70 CONTINUE 
DO SO 1=1,32 

10UT(I)=X 
IF( LFUSES(I,IPROD) ) 10UT(I)=IDASH 
IOUT(I+32)=ISAVE(lPROD,I) 

SO CONTINUE 
IF( ITYPE .LE. 4 ) CALL FANTOM(ITYPE,IOUT,IPROD,ISPRO) 
IPROD=IPROD-1 
WRITE(6,90) IPROD,IOUT 

90 FORMAT(, ',12,S(, ',4A1),' ',32A1) 
94 CONTINUE 

WRITE(6,96) 
96 FORMAT(1X) 

100 CONTINUE 
WRITE(6, 110) 

110 FORMAT(I, 
C'LEGEND: X: FUSE NOT BLOWN (L,N,O) -: FUSE BLOWN (H,P,1),) 

IF (lTYPE.LE.4) WRITE(6,111) 
111 FORMAT( 

C' 0 : PHANTOM FUSE (L,N,O) 0 : PHANTOM FUSE (H,P,1 )') 
WRITE(6,112) 

112 FORMAT(I I I I) 
RETURN 
END 

c ************************************************************************************************************** 

SUBROUTINE HEX(LFUSES,IOP) 
LOGICAL LFUSES(32,64) 
INTEGER ITEMP(64),S,H,IOP 
DATA STX/Z020oo000l,BEL/Z2FOOOOOOI,SOHIZ01000000l, 

C H/'H'I,S/'S'I 
IF(lOP.EO.H) WRITE(6,1 0) 

10 FORMAT(I I,' 
C***** NOTE: SOME PROM PROGRAMMERS NEED A START CHARACTER. 
C***** THIS PROGRAM OUTPUTS AN STX FOR THE DATA 1/0 MODEL 9 
C***** (USE SOH FOR MODEL 5) 

WRITE(6,5) BEL,BEL,BEL,BEL,BEL,BEL,BEL,STX,SOH 
5 FORMAT(9A1) 

20 

40 

DO 40 1=1,33,32 
INC=I-1 

DO 40 IPROD=1 ,7,2 
DO 20J=1,2 

DO 20 IINPUT=1,32 
IHEX=O 
IF(LFUSES(IINPUT,IPROD + J-1 + O+INC)) IHEX=IHEX+1 
IF(LFUSES(IINPUT,IPROD + J-1 + S+INC)) IHEX=IHEX+2 
IF(LFUSES(IINPUT,IPROD + J-1 +16+INC)) IHEX=IHEX+4 
IF(LFUSES(IINPUT,IPROD + J-1 +24+INC)) IHEX=IHEX+S 
ITEMP(IINPUT + 32*(J-1) )=IHEX 

IF(IOP.EO.H) WRITE(6,60) ITEMP 
IF(lOP.EO.S) WRITE(6,61) ITEMP 
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C 

60 FORMAT(, ',32(Z1: ')::.1: ',32(Z1: ')::) 
61 FORMAT(, ',64Z1) 

IF(IOP.EQ.H) WRITE(6,70) 
70 FORMAT(, ',I I: 

RETURN 
END 

:.1 I) 

c ************************************************************************************************************** 

C 

SUBROUTINE BHLF(LFUSES,H,L) 
LOGICAL LFUSES(32,64) 
INTEGER ITEMP(4,8),L,H 
WRITE(6,10) 

10 FORMAT(I I: 
DO 20 1=1,33,32 
INC=I-1 

DO 20 IPROD=1,8 
DO 20 J=1,25,8 

DO 15 K=1,8 
IINPUT=J+K-1 
ITEMP(1,K)=L 
ITEMP(2,K)=L 
ITEMP(3,K)=L 
ITEMP(4,K)=L 
IF(LFUSES(IINPUT,IPROD+ O+INC)) ITEMP(4,K)=H 
IF(LFUSES(lINPUT,IPROD+ 8+INC)) ITEMP(3,K)=H 
IF(LFUSES(IINPUT,IPROD+16+INC)) ITEMP(2,K)=H 
IF(LFUSES(lINPUT,IPROD+24+INC)) ITEMP(1,K)=H 

15 CONTINUE 
20 WRITE(6,30) ITEMP 
30 FORMAT(, ',8(,B',4A 1 :F')) 

WRITE(6,10) 
RETURN 
END 

:.1 I) 

c * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * *"* * * * * * * * ** * * * * * * * * * * * * * * * *** * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * ** * * * * ** * 

SUBROUTINE IODC4 
C*** THIS ROUTINE IS OPTIONAL. IT MAY BE USED TO TURN PERIPHERALS OFF. 

C 

INTEGER DC3,DC4,BEL 
DATA DC3/Z37000000l, DC4/Z3COOOOOOI ,B EL/Z2FOOOOOOI 
WRITE(6,10) BEL,DC3,DC4 

10 FORMAT(, ',3A1) 
RETURN 
END 
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PLA APPLICATIONS 

c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** ** * * * * * * * * * * ** * * * * * ** * * * * ** * * ** ** * * * * * 

SUBROUTINE TWEEK(ITYPE,IOT,LFUSE) 
INTEGER L,C 
LOGICAL LFUSES(32,64) 
DATA L/'L'/,C/'C'/ 
IF(ITYPE.GE.4) GO TO 20 
DO 10 IPROD=1,64 

LFUSES(15,IPROD)=.TRUE. 
LFUSES(16,IPROD)=.TRUE. 
LFUSES(19,IPROD)=.TRUE. 
LFUSES(20,IPROD)=.TRUE. 
IF(ITYPE.GE.3) GO TO 10 
LFUSES(11,IPROD)=.TRUE. 
LFUSES(12,IPROD)=.TRUE. 
LFUSES(23,IPROD)=.TRUE. 
LFUSES(24,IPROD)=.TRUE. 
IF(ITYPE.GE.2) GO TO 10 
LFUSES( 7,IPROD)=.TRUE. 
LFUSES( 8,IPROD)=.TRUE. 
LFUSES(27,IPROD)=.TRUE. 
LFUSES(28,IPROD)=.TRUE. 

10 CONTINUE 
DO 18 IINPUT=7,28 

DO 12 IPROD=1 ,57,8 
LFUSES(lINPUT,IPROD+4)=.FALSE. 
LFUSES(IINPUT,IPROD+5)=.FALSE. 
LFUSES(IINPUT,IPROD+6)=.FALSE. 

12 LFUSES(IINPUT,IPROD+ 7)=.FALSE. 
IF(ITYPE.GE.3) GO TO 18 
DO 14IPROD=17,41,8 

LFUSES(IINPUT,IPROD+2)=.FALSE. 
14 LFUSES(IINPUT,IPROD+3)=.FALSE. 

IF(ITYPE.GE.2) GO TO 18 
DO 16 IPROD=1 ,57,8 

LFUSES(IINPUT,IPROD+2)=.FALSE. 
16 LFUSES(IINPUT,IPROD+3)=.FALSE. 
18 CONTINUE 
20 IF( (ITYPE.EO.1) .OR.((ITYPE.EOA).AND.(IOT.EO.L))) GO TO 100 

DO 99I1NPUT=1,32 
DO 30 IPROD=1 ,8 

LFUSES(IINPUT,IPROD+O)= (lOT.NE.L) 
30 IF(IOT.NE.C) LFUSES(IINPUT,IPROD+56)=(IOT.NE.L) 

IF(ITYPE.LE.2) GO TO 99 
DO 40 IPROD=1 ,8 

LFUSES(IINPUT,IPROD+ 8)= (IOT.NE.L) 
40 IF(IOT.NE.C) LFUSES(IINPUT,IPROD+48)= (IOT.NE.L) 

IF(ITYPE.LE.3) GO TO 99 
DO 50 IPROD=1 ,8 

LFUSES(IINPUT,IPROD+16)= (!OT.NE.L) 
50 IF(IOT.NE.C) LFUSES(IINPUT,IPROD+40)=(lOT.NE.L) 
99 CONTINUE 

100 RETURN 
END 
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PlA APPLICATIONS 

C 
c ***'*********************************************************************************************************** 

C 

SUBROUTINE SLlP(LFUSES,ISSPRO, INOAI,IOT,INOO,IBLOW) 
LOGICAL LFUSES(32,64) 
INTEGER R 
DATA R/'R'/ 
IF( (lNOAI.LT.16) .OR. (lNOO.LT.4) .OR. 

C ( (IOT.EQ.R).AND.(lNOO.EQ.S) ) .OR. 

C ( (ISSPRO.GE.9).AND.(ISSPRO.LEA9).AND.(INOO.EQ.6) ) .OR. 

C ((ISSPRO.GE.17).AND.ISSPRO.LEA1 ).AND.(INOO.EQA))) RETURN 
DO 101=1,32 
IBLOW = IBLOW + 1 

10 LFUSES(I,ISSPRO) = .TRUE. 
ISSPRO = ISS PRO + 1 
RETURN 
END 

c ************************************************************************************************************** 

SUBROUTINE FANTOM(ITYPE,IOUT,IPROD,ISPRO) 
INTEGER ITYPE,IOUT(64),IPROD,ISPRO,X,IDASH,FX,FIDASH 
DATA X/'X'/,IDASH/'-'/,FX/'O'/,FIDASH/'O'/ 
DO 101=1,32 

IF( 10UT(I).EQ.X ) 10UT(I)=FX 
10 IF( 10UT(I).EQ.lDASH ) 10UT(I)=FIDASH 

IF((ITYPE.EQ.4).AND.((lPROD.LE.24).OR.(IPROD.GE.41 ))) GO TO 1 00 
IF((ITYPE.EQ.3).AND.((IPROD.LE.16).OR.(lPROD.GE.45))) GO TO 1 00 
IF((lTYPE.EQ.2).AND.((IPROD.LE. S).OR.(IPROD.GE.53))) GO TO 100 
IF((ITYPE.LE.3).AND.(lSPRO.GE.5)) GO TO 100 
IF((ITYPE.LE.2).AND.(IPROD.GE.19).AND.(IPROD.LE.4S).AND. 

C (lSPRO.GE.3)) GO TO 1 00 
IF((lTYPE.EQ.1 ).AND.(ISPRO.GE.3)) GO TO 1 00 
DO 50 1=1,32 

IF(((I.EQ.15).OR.(I.EQ.16).OR.(I.EQ.19).OR.(I.EQ.20)).AND. 
C (lTYPE.LE.3)) GO TO 50 

IF(((I.EQ.11 ).OR.(I.EQ.12).OR.(I.EO.23).OR.(I.EO.24)).AND. 
C (ITYPE.LE.2)) GO TO 50 

IF(((I.EO. 7).OR.(I.EQ. S).OR.(I.EQ.27).OR.(I.EO.2S)).AND. 
C (ITYPE.LE.1 )) GO TO 50 

IF(IOUT(I).EO.FX ) 10UT(I)=X 
IF (IOUT(I).EO.FIDASH) 10UT(I) = IDASH 

50 CONTINUE 
100 RETURN 

END 
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1 . INTRODUCTION 

These 8-bit Advanced Schottky TTL integrated circuits are designed to implement high performance digital com­

puters or controllers. An architecture and instruction set has been chosen that supports a fast system clock, a nar­
row micro-code word width, and a high system throughput. The powerful instruction set allows high-speed system 
architecture to be implemented and also allows an existing systems performance to be upgraded while protecting 

software investments. These processors are designed to be cascadable to any word width 16 bits or greater. 

The SN54AS888 and SN54AS889 are characterized for operation over the full military temperature range of 
- 55°C to 125°C. The SN74AS888 and SN74AS889 are characterized for operation from O°C to 70°C. 

The' AS888 is supplied in a 64-pin dual-in-line ceramic package and the' AS889 is supplied in a 68-pin plastic or 
ceramic chip carrier package. 

1 .1 DISTINCTIVE FEATURES 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

STL-AS technology 

Parallel 8-bit ALU with expansion inputs and outputs 

1 3 arithmetic and logic functions 

8 conditional shifts (single and double length) 

9 instructions that manipulate bytes 

4 instructions that manipulate bits 

Add and subtract immediate instructions 

Absolute value instruction 

Signed magnitude to/from 2's complement conversion 

Polynomial code accumulation (CRC, FIRE, Computer Generated, etc.) 

Single- and double-length normalize 

Select functions 

Signed and unsigned divides with overflow detection; input does not need to be prescaled. 

Signed, mixed, and unsigned multiplies 

Three-operand, 1 6-word register file 

Full carry look ahead support 

Sign, carry out, overflow, and zero-detect status capabilities 

Excess-3 BCD arithmetic. 

1.2 ARCHITECTURAL FEATURES 

The internal architecture has been configured to provide for a high system throughput. Some unique features are: 

o Internal shift multiplexers that eliminate the need for external shift control parts. 

o An ALU bypass path to increase the speeds of multiply, divide, and normalize instructions and to provide new 
instructions such as Bit Set, Bit Reset, Bit Test, Byte Subtract, Byte Add, and Byte Logical. 

o 3-operand register files to allow an operation and a move instruction to be combined. 

o Byte select controlled by external 3-state buffers that may be eliminated if bit and byte manipulation are not 
needed. 

o Bit and byte masks that are shared with register address fields to minimize control store word width. 

o 3 data input/output paths maximize data throughput. 

Functional descriptions of the pins and pin assignments for the' AS888 and' AS889 are given in Table 1 and Figure 

1, and Table 2 and Figure 2, respectively. 1182 
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TABLE 1 - 'AS888 PIN DESCRIPTIONS 

PIN 

NUMBER(S) 
NAME INPUT/OUTPUT DESCRIPTION 

-
1 WE Input Register file (RF) write enable. Data is written into RF when WE 

is low and a low-to-high clock transition occurs. RF write is in-

hibited when WE is high. 

2-5 B3-BO Input Register file B port read address select. (0 = LSB) 

6 Es Input ALU input operand select. High state selects MO register as in-

put. Low state selects either register file (OEB = 0) or external 

data (OEB = 1) as input. 

7 OEB Input DB bus enable, low active. 

8-15 DB7-DBO Input/Output B port data bus. Outputs register data (OEB = 0) or used to input 

external data (OEB = 1 ). (0 = LSB) 

16-23 Y7-YO Input/Output Y port data bus. Outputs instruction results (OEY = 0) or used to 

input external data into register file (OEY = 1). 

24 OEY Input Y bus output enable, low active. ~ 
25 PPP Input Package position pin. Tri-Ievel input used to define package 

I 

significance during instruction execution. Leave open for in-

termediate positions, tie to VCC for most significant package, 

and tie to GND for least significant package. 

26 SSF Input/Output Special shift function. Used to transfer required information 

between packages during special instruction execution. 

27 ZERO Input/Output Device zero detection, open collector. Input during certain 

special instructions. 

28 P/OVR Output ALU active low propagate/instruction overflow for most signifi-

cant package. 

-
29 G/N Output ALU active low generate/negative result for most significant 

package. 

30 Cn + 8 Output ALU ripple carry output. 

31 SI07 Input/Output Bidirectional shift pin, low active. 

32 0107 Input/Output Bidirectional shift pin, low active. 

33 0100 Input/Output Bidirectional shift pin, low active. 

--
34 SIOO Input/Output Bidirectional shift pin, low active. 

35 Cn Input ALU carry input. 

36-43 10-17 Input Instruction inputs. 

44 VCC2 Low voltage power supply (2 V). 

45 VCCl I/O interface supply voltage (5 V). 

-
46 EA Input ALU input operand select. High state selects external DA bus 

and low state selects register file. 

47 GND Ground pin. 

48-55 DAO-DA7 Input/Output A port data bus. Outputs register file data (EA = 0) or inputs ex-

ternal data (EA = 1 ). 

56 CK Input Clocks all synchronous registers on positive edge. 

182 
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TABLE 1 - 'AS888 PIN DESCRIPTIONS (Continued) 

PIN 

NUMBER(S) 
NAME INPUT/OUTPUT DESCRIPTION 

57-60 C3-CO Input Register file write address select. 

61-64 A3-AO Input Register file A port read address select. 

TABLE 2 - 'AS889 PIN DESCRIPTIONS 

PIN 

NUMBER(S) 
NAME INPUT/OUTPUT DESCRIPTION 

1 WE Input Register file (RF) write enable. Data is written into RF when WE 

is low and a low-to-high clock transition occurs. RF write is in-

hibited when WE is high. 

2-5 B3-BO Input Register file B port read address select. (0 = LSB) • 7 OEB Input DB bus enable, low active. 

9-16 DB7-DBO Input/Output B port data bus. Outputs register data (OEB = 0) or used to input 

external data (OEB = 1). (0 = LSB) 

18-25 Y7-YO Input/Output Y port data bus. Outputs instruction results (OEY = 0) or used to 

input external data into register file (OEY = 1). 

26 OEY Input Y bus output enable, low active. 

27 PPP Input Package position pin. Tri-Ievel input used to define package 

significance during instruction execution. Leave open for in-

termediate positions, tie to Vce for most significant package, 

and tie to GND for least significant package. 

28 SSF Input/Output Special shift function. Used to transfer required information 

between packages during special instruction execution. 

29 ZERO Input/Output Device zero detection, open collector. Input during certain 

special instructions. 

30 P/OVR Output ALU active low propagate/instruction overflow for most signifi-

cant package. 

31 G/N Output ALU active low generate/negative result for most significant 

package. 

32 Cn +8 Output ALU ripple carry output. 

33 SI07 Input/Output Bidirectional shift pin, low active. 

34 0107 Input/Output Bidirectional shift pin, low active. 

35 0100 Input/Output Bidirectional shift pin, low active. 

36 SIOO Input/Output Bidirectional shift pin, low active. 

37 Cn Input ALU carry input. 

38-42,44-46 10-17 Input Instruction inputs. 

48 VCC2 Low voltage power supply (2 V). 

49 VCC1 I/O interface supply voltage (5 V). 

51 Eft. Input ALU input operand select. High state selects external DA bus 

and low state selects register file. 

1182 
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TABLE 2 - • ASB89 PIN DESCRIPTIONS (Continued) 

PIN 

NUMBER(S) 
NAME INPUT/OUTPUT 

47 GND 

52-59 DAO-DA7 Input/Output 

60 CK 

64-61 C3-CO 

68-65 A3-AO 

50 OEA 

17 SELY 

6,8 EBO, EBl 

43 GND 

SN54AS888. SN74AS888 ... JD PACKAGE 
(TOP VIEW) 
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DESCRIPTION 

Ground pin. 

A port data bus. Outputs register file data (EA ~ 0) or inputs ex-

ternal data (EA ~ 1). 

Clocks all synchronous registers on positive edge. 

Register file write address select. 

Register file A port read address select. 

DA bus enable, low active. 

Y bus select, high active. 

ALU input operand selects. These inputs select the source of 

data that the 5 mUltiplexer provides for the 5 bus. Independent 

control of the DB bus and data path selection allow the user to 

isolate the DB bus while the R-ALU continues to process data. 

Ground pin. 
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1.3 ARCHITECTURAL ELEMENTS 

3·PORT REGISTER FILE 

Working registers consist of 128 storage elements organized into sixteen 8-bit words. These storage elements ap­
pear to the user as sixteen positive edge·triggered registers. The three port addresses, one write (C), and two reads 
(A and Bl. are completely independent of each other to implement a 3-operand register file. Data is written into the 
register file when WE is low and a low-to-high clock transition occurs. The ADD and SUBTRACT immediate instruc­
tions require only one source operand. The B address is used as the source address, and the bits of the A address are 
used to provide a constant field. The SET, RESET, and TEST BIT instructions use the B addressed register as both 
the source and destination register while the A and C address are used as masks. These instructions are explained in 
more detail in the instruction section. 

S MULTIPLEXER 

The shift instructions are summarized in Table 6 and illustrated in Figure 4. In Figure 4 and all succeeding figures 
that illustrate instruction execution the following definitions apply. 

OEB EB S bus 

Low Low RF data (RF data - DB) 
Low High MQ data (RF data - DB) 
High Low DB data (DB forced externally) 
High High MQ data (DB is HI-Z) 

The' AS889 operates as follows: 

EB1 EBO S bus 

Low Low RF data 
Low High MQ data 
High Low DB data 
High High MQ data 

DB PORT 

Data is passed through the ALU or received from the register file on the 8-bit DB port. If OEB is low, the DB bus is ac­
tive; if OEB is high, the DB bus is in the high impedance state. Notice that on the' AS889 the DB port may be 
isolated at the same time that register file data is passed to the ALU. 

R MULTIPLEXER 

The R multiplexer selects the other operand of the ALU. Except for those instructions that require constants or 
masks, the R bus will contain DA if EA is high or the RF data pointed to by A if EA is low. 

DA BUS 

On the' AS888, the DA bus is active (with register file data) if EA is low. On the' AS889 package, the DA bus is ac­
tive if OEA is low. Notice that the DA bus may be isolated on the' AS8 8 9 while register file data is passed to the 
ALU. 

ALU 

The ALU can perform seven arithmetic and six logical instructions on two 8-bit operands. It also supports mUltiplica­
tion, division, normalization, bit set, reset, and test, byte operations, and excess-3 BCD arithmetic. These source 
operands are the outputs of the Sand R multiplexers 

ALU AND MQ SHIFTERS 

ALU and MQ shifters perform all of the shift, multiply, divide, and normalize functions. Table 6 shows the value of 
the SI07 and QI07 pins of the most-significant package. The standard shifts may be made into conditional shifts 
and the serial data may be input or output with the aid of two three-state gates. These capabilities are discussed fur­
ther in the arithmetic and logic section. 1182 
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MQ REGISTER 

The multiplier-quotient (MQ) register has specific functions in multiplication, division, and normalization. This 
register may also be used as a temporary storage register. The MQ register may be loaded if the instruction code on 
pins 17-10 is E1-E7 or E9-EE. 

Y BUS 

The Y bus contains the output of the ALU shifter if OEY is low, and is a high impedance input if OEY is high. On the 
'ASBBB , OEY must be low to pass the ALU shift result back to the register file. The' ASBB9 will pass the internal 
ALU shift bus if SEL Y is low and pass the external Y bus to the register file if SEL Y is high. 

STATUS 

Four status pins are available on the most significant package, OVERFLOW (OVR), SIGN (N), CARRY OUT (Cn + B), 
and ZERO. The Cn + B line signifies the ALU result while the OVR, Z, and N refer the status after the ALU shift has 
occured. Notice that the Z pin cannot be used to detect whether an input placed on a high impedance Y bus is zero. 

DIVIDE/BCD FLIP-FLOPS 

The multiply-divide flip-flops contain the status of the previous multiply or divide instruction. They are affected by 
the following structions: 

DIVIDE REMAINDER FIX 
SIGNED DIVIDE QUOTIENT FIX 
SIGNED MULTIPLY 
SIGNED MULTIPLY TERMINATE 
SIGNED DIVIDE INITIALIZE 
SIGNED DIVIDE START 
SIGNED DIVIDE ITERATE 
UNSIGNED DIVIDE START 
UNSIGNED DIVIDE ITERATE 
UNSIGNED MULTIPLY 
SIGNED DIVIDE TERMINATE 
UNSIGNED DIVIDE TERMINATE 

The excess-3 BCD flip-flops are affected by all instructions except NOP. The clear function clears these flip-flops. 
They preserve the carry from each nibble (4-bits) in excess - 3/BCD operations (see Sections 3 and 7.3). 

PACKAGE POSITION PIN (PPPI 

The position of the processor in the system is defined by the voltage level apply to the package position pin (PPP). 
Intermediate positions are selected by leaving the pin open. Tying the pin to VCC makes the processor the most 
significant package and tying the pin to GND makes the processor the least significant package. 

SPECIAL SHIFT FUNCTION (SSF) PIN 

Conditional shifting algorithms may be implemented via control of the SSF pin. The applied voltage to this pin may 
be set as' a function of a potential overflow condition (the two most significant bits are not equal) or any other condi-
tion (see Section 3). ' 

• 
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2. 'AS888 AND 'AS889 INSTRUCTION SET 

The' AS888 and' AS889 bit-slice processors use bits 17-10 as instruction inputs. A combination of bits 13-10 (Group 

1 instructions) and bits 17 -14 (Group 2-5 instructions) are used to develop the 8-bit op-code for a specific instruc­

tion. A summary of the instruction set is given in Table 3. 

TABLE 3 - 'AS888 AND 'AS889 INSTRUCTION SET 

GROUP 1 INSTRUCTIONS 

INSTRUCTION BITS (13·10) 
MNEMONIC FUNCTION 

HEX CODE 

0 Special (see Note 1) 

1 ADD R+S+Cn (see Note 2) 

2 SUBR ihs+cn (see Note 2) 

3 SUBS R+S+Cn (see Note 2) 

4 INCS S + Cn (see Note 2) 

6 INCNS S + Cn (see Note 2) 

6 INCR R + Cn (see Note 2) 

7 INCNR R + Cn (see Note 2) 

8 Special (see Note 3) 

9 XOR R XOR S (see Note 2) 

A AND RAND S (see Note 2) 

B OR R OR S (see Note 2) 

C NAND R NAND S (see Note 2) 

D NOR R NOR S (see Note 2) 

E ANDNR RAND S (see Note 2) 

F Special (see Note 4) 

GROUP 2 INSTRUCTIONS 

INSTRUCTION BITS (17·14) 

HEX CODE 

o 
1 
2 

3 
4 

6 
6 
7 

8 

9 
A 
B 

C 

D 

E 

F 

MNEMONIC 

SRA 

SRAD 
SRL 

SRLD 

SLA 

SLAD 

SLC 

SLCD 

SRC 

SRCD 

MQSRA 

MQSRL 

MQSLL 

MQSLC 

LOADMQ 

PASS 

NOTES: 1. Hex code 0 used to access Group 4 instructions. 

FUNCTION 

Arithmetic Right Single 

Arithmetic Right Double 

Logical Right Single 

Logical Right Double 

Arithmetic Left Single 

Arithmetic Left Double 

Circular Left Single 

Circular Left Double 

Circular Right Single 

Circular Right Double 

Pass (F-V) and Arithmetic Right MQ 

Pass (F- V) and Logical Right MQ 

Pass (F- V) and Logical Left MQ 

Pass (F- V) and Circular Left MQ 

Pass (F- V) and Load MQ (F = MQ) 

Pass (F-V) 

2. Hex codes 1·7 and 9·E are used in conjunction with Group 2 shift instructions to perform arithmetic or logical functions plus a shift function in 

one instruction cycle. 

3. Hex code 8 used to access Group 3 instructions. 

4. Hex code F used to access Group 5 instructions. 

1182 
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TABLE 3 - • ASSSS and' ASS89 INSTRUCTION SET (Continued) 

GROUP 3 INSTRUCTIONS 

INSTRUCTION BITS 117-14) 
MNEMONIC FUNCTION 

HEX CODE 

0 SET1 Set Bit 

1 SETO Reset Bit 

2 TBl Test Bit (ONE) 

3 TBO Test Bit (ZERO) 

4 ABS Absolute Value 

5 SMTC Sign Magnitude/Two's Complement 

6 ADDI Add Immediate 

7 SUBI Subtract Immediate 

8 BADD Byte Add R to S 

9 BSUBS Byte Subtract S from R 

A BSUBR Byte Subtract R from S 

B BINCS Byte Increment S 

C BINCNS Byte Increment Negative S 

0 BXOR Byte XOR Rand S 

E BAND Byte AND Rand S 

F BOR Byte OR Rand S 

GROUP 4 INSTRUCTIONS 

INSTRUCTION BITS 117-14) 
MNEMONIC FUNCTION 

HEX CODE 

0 CRC CYClic Redundancy Character Accumulation 

1 SEL Select SIR 

2 SNORM Single Length Normalize 

3 DNORM Double Length Normalize 

4 DIVRF Divide Remainder FIX 

5 SDIVQF Signed Divide Quotient FIX 

6 SMULl Signed Multiply Iterate 

7 SMULT Signed Multiply Terminate 

8 SDIVIN Signed Divide Initialize 

9 SDIVIS Signed Divide Start 

A SDIVI Signed Divide Iterate 

B UDIVIS Unsigned Divide Start 

C UDIVI Unsigned Divide Iterate 

0 UMULI Unsigned Multiply Iterate 

E SDIVIT Signed Divide Terminate 

F UDIVIT Unsigned Divide Terminate 

GROUP 5 INSTRUCTIONS 

INSTRUCTION BITS 117-14) 
MNEMONIC FUNCTION 

HEX CODE 

0 CLR Clear 

1 CLR Clear 

2 CLR Clear 

3 CLR Clear 

4 CLR Clear 

5 CLR Clear 

6 CLR Clear 

7 BCDBIN BCD to Binary 

8 EX3BC Excess-3 Byte Correction 

9 EX3C Excess-3 Word Correction 

A CLR Clear 

B CLR Clear 

C CLR Clear 

0 BINEX3 Binary to Excess-3 

E CLR Clear 

1182 F NOP No Operation 
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3. GROUP 1 INSTRUCTIONS 

TABLE 4-GROUP I INSTRUCTIONS 

INSTRUCTION BITS (13-10) 
MNEMONIC FUNCTION 

HEX CODE 
0 Special (see Note 1) 
1 ADD R+S+Cn (see Note 2) 
2 SUBR R+S+Cn (see Note 2) 
3 SUBS R+S+Cn (see Note 2) 
4 INCS S + Cn (see Note 2) 
5 INCNS 5 + Cn (see Note 2) 
6 INCR R + Cn (see Note 2) 
7 INCNR R + Cn (see Note 2) 
8 Special (see Note 3) 
9 XOR R XOR S (see Note 2) 

A AND RAND S (see Note 2) 
B OR R OR S (see Note 2) 
C NAND R NAND S (see Note 2) 
D NOR R NOR S (see Note 2) 
E ANDNR RAND S (see Note 2) 
F Special (see Note 4) 

NOTES: 1. Hex code 0 used to access Group 4 instructions. 

4-14 

2. Hex codes 1 -7 and 9-E are used in conjunction with Group 2 shift instructions to perform arithmetic or logical functions plus a shift function in 

one instruction cycle. 

3. Hex code 8 used to access Group 3 instructions. 

4. Hex code F used to access Group 5 instructions. 

Group 1 instructions (excluding hex codes D, 8, and F) may be used in conjunction with Group 2 shift instructions to 
perform arithmetic or logical functions plus a shift function * in one instruction cycle (hex codes 0, 8, and F are used 
to access Group 4, 3, and 5 instructions, respectively). Each shift may be made into a conditional shift by forcing 

the special shift function (SSF) pin into the proper state. If the SSF pin is high or floating, the shifted ALU output will 
be sent to the output buffers. If the SSF pin is pulled low externally, the ALU result will be passed directly to the out­
put buffers. Conditional shifting is useful for scaling inputs in data arrays or in signal processing algorithms. Use of 
this function sould only be attempted during processing of the Select SIR instruction. 

These instructions set the BCD flip-flop for the excess-3 correct instruction (An explanation of BCD arithmetic is 
given in Section 7.3). The status is set with the following results (Cn + 8 is ALU carry out and is independent of shift 
operation, others are evaluated after shift operation). 

CONDITION CODE 

ARITHMETIC 

N MSB of result 

OVR Signed arithmetic overflow 

Cn +8 CARRY OUT equal one 
Z RESULT equal zero 

LOGIC 

N MSB of result 

OVR None (force to zero) 

Cn +8 None (force to zero) 

Z RESULT equal zero 

Double precision shifts involve both the ALU and MQ register. 

1182 
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4. GROUP 2 INSTRUCTIONS 

TABLE 5-GROUP 2 INSTRUCTIONS 

INSTRUCTION BITS (17-14) 
MNEMONIC FUNCTION 

HEX CODE 
0 SRA Arithmetic Right Single 
1 SRAD Arithmetic Right Double 
2 SRL Logical Right Single 
3 SRLD Logical Right Double 
4 SLA Arithmetic Left Single 
5 SLAD Arithmetic Left Double 
6 SLC Circular Left Single 
7 SLCD Circular Left Double 
8 SRC Circular Right Single 
9 SRCD Circular Right Double 
A MOSRA Pass (F-VI and Arithmetic Right MO 
B MOSRL Pass (F-VI and Logical Right MO 
C MOSLL Pass (F- VI and Logical Left MO 

D MOSLC Pass (F-VI and Circular Left MO 
E LOADMO Pass (F- VI and Load MO (F = MOl 
F PASS Pass (F-VI 

The processors shift instructions are implemented by a combination of Group 2 instructions and certai~ wired con­
nections on the packages used. The following external connections are required. 

On intermediate packages: 

SI07 is connected to SIOO of the next-most-significant package 

0107 is connected to 0100 of the next-most-significant package 

SIOO is connected to SI07 of the next-least-significant package 

0100 is connected to 0107 of the next-least-significant package 

On the two end packages: 

SI07 on the most-significant package is connected to SIOO of the least-significant package 

0107 on the most-significant package is connected to 0100 of the least-significant package 

The connections are the same on all instructions including r Jltiply, divide, CRC, and normalization functions. 

Single- and double-precision shifts are supported. Double-precision shifts assume the most-significant half has 
come through the ALU and will be placed (if WE is low) into the register file on the rising edge of the clock and the 
least-significant half lies in the MO register. All Group 2 shifts may be made conditional (see Section 3). 

• Arithmetic right shifts copy the sign of the number. 

• Arithmetic left shifts do not retain the sign of the number if an overflow occurs. A zero is filled into the LSB if 
not forced externally. 

• Logical right shifts fill a zero in the MSB position if not forced externally. 

• Circular right shifts fill the LSB in the MSB position. 

• Circular left shifts fill the MSB in the LSB position. 

• Shifting left is defined as moving a bit position towards the MSB (doubling). 

• Shifting right is defined as moving a bit towards the LSB (halving). 
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Serial input may be performed by using the circuitry shown in Figure 3. A single-lor double-precision arithmetic left 
or logical right shift that fills the complement of the data on the SIOO or SI07 into the LSB or MSB of the data 
word(s) implementing the serial input. Note that if SIOO and SI07 are floating (HI-Z), a zero will be filled as an end 
condition. 

Serial output may be performed with the circular instructions. 

The shift instructions are summarized in Table 6 and illustrated in Figure 4. In Figure 4 and all succeeding figures 
that illustrate instruction execution the following definitions apply: 

OP 

CODE 

ON 

1N 

2N 

3N 

4N 

5N 

6N 

7N 

BN 

9N 

AN 

BN 

eN 

DN 

CRF 
OBT 
MOF 

CRC accumulator end fill 
End fill for signed divide 
End fill for unsigned divide. 

TABLE 6 - SHIFT INSTRUCTIONS 

SHIFT FUNCTION 
S107· SIOO 

WIRED VALUE 
Arith Right Single ALU-LSB Output 
Arith Right Double MQ·LSB Output 

Log Right Single Input to ALU·MSB 

Log Right Double Input to ALU·MSB 
Arith Left Single Input to ALU·LSB 

Arith Left Double Input to MQ·LSB 

Cir Left Single ALU·MSB Output 

Cir Left Double ALU·MSB Output 

eir Right Single ALU-LSB Output 

elr Right Double MQ·LSB Output 
Arith Right (MQ only) MQ·LSB Output 

Log Right (MQ only) MQ·LSB Output 
Log Left (MQ only) Input to MQ·LSB 
eir Left (MQ only) MQ·MSB Output 

NOTES: 1. Op Code N '" 0, 8, or F; these select special instruction Tables 3, 4, and 5. 

0107 • 0100 
WIRED VALUE 

-
ALU·LSB Output 

ALU·LSB Output 

ALU-LSB Output 

ALU·MSB Output 

MQ-MSB Output 

-
MQ·MSB Output 

-
ALU·LSB Output 
MQ·LSB Output 

Input to MQ·MSB 

MQ-MSB Output 

MQ·MSB Output 

2. Shift I/O pins are active low. Therefore, Inputs and outputs must be Inverted if true logical values are required. 

CONDITION CODE 

N 
OVR 

Cn +8 
Z 

RESULT MSB equal one 
Signed arithmetic overflow 
CARRY OUT equal one 
RESULT equal zero 
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SERIAL I/O (9900 CRU) 

A 

GBA-r--a 
y.. 'LS446 

GAB--:---u 

DIR' -..:.-----1 

.' 
B 

SIOO 1------1 

'AS888 'AS888 'AS888 

01001------1 

FIGURE 3 - SERIAL I/O 
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5. GROUP 3 INSTRUCTIONS 

Hex code 8 of Group 1 instructions is used to access Group 3 instructions. Group 3 instructions are summarized in 
Table 7. 

TABLE 7 - GROUP 3 INSTRUCTIONS 

INSTRUCTION BITS (17-14) 

OP CODE (HEX) 
MNEMONIC FUNCTION 

08 SET1 Set Bit 

18 SETa Reset Bit 

28 TB1 Test Bit (one) 

38 TBO Test Bit (zero) 

48 ABS Absolute Value 

58 SMTC Sign Magnitude/Two's Complement 

68 ADDI Add Immediate 

78 SUBI Subtract Immediate 

88 BADD Byte Add R to S 

98 BSUBS Byte Subtract S from R 

A8 BSUBR Byte Subtract R from S 

B8 BINCS Byte Increment S 

C8 BINCNS Byte Increment Negative S 

08 BXOR Byte XOR Rand S 

E8 BAND Byte AND Rand S 

F8 BOR Byte OR Rand S 

5.1 SET BIT INSTRUCTION (SET1): 17-10 == 0816 

This instruction is used to force selected bits of a desired byte(s) to one (any combination of zero to eight bits). The 
desired bits are specified by an 8-bit mask (C3-CO):: (A3-AO) t consisting of register file address ports that are not 

required to support this instruction. All bits in the selected byte(s) that are in the same bit positions as ones in the 

mask are forced to a logical one. The 83-80 address field is used for both source and destination of this instruction. 

The desired byte is specified by forcing SIOO to a low value. Nonselected packages pass the byte thru unaltered. 

The S bus is the source word for this instruction. 

CONDITION CODE 

N 

OVR 

Cn +8 
Z 

None (force to zero) 

None (force to zero) 

None (force to zero) 

RESULT equal zero 

5.2 RESET BIT INSTRUCTION (SETO): 17-10 == 1816 

This instruction is used to force selected bits of a desired byte(s) to zero (any combination of one to eight bits). The 

desired bits are specified by an 8-bit mask (C3-CO)::(A3-AO) consisting of register file address ports that are not re­
quired to support this instruction. All bits in the selected byte(s) that are in the same bit positions as ones in the 

mask are reset. The 83-80 address field is used for both source and destination of this instruction. The desired byte 
is specified by forcing SIOO to a low value. Nonselected packages pass the byte thru unaltered. The S bus is the 

source word for this instruction. 

CONDITION CODE 

N 
OVR 

Cn +8 
Z 

1182 t The symbol '::' is concatenation operator. 

None (force to zero) 

None (force to zero) 
None (force to zero) 

RESULT equal zero 
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BYTE 

3 

BYTE 

2 

BYTE 

BYTE------..... ~ .......... --..... --..... --~ ..... ---r .......... --..... --..... ~~ .......... +---.............................. ~ 
INSTRUCTION 

PPP 
OPEN 

BYTE 

o 

.------1 ZERO SSF 
SIOOI---4HHI----I 

ZERO 

Cn+B 
p 
G 

CONDITIONAL .................... .., 1. Force SIOO ; low to select desired byte. 

ENABLE 2. Bit mask IC3-CO)::IA3-AO) will set desired bits to one. 

FIGURE 5-SET BIT (OR RESET BIT) 'AS888 AND 'AS889 

5.3 TEST BIT (ONE) INSTRUCTION ITB1): 17-10 = 2816 

4-26 

This instruction is used' to test selected bits of a desired byte(s) (any combination of one to eight bits). Bits to be 

tested are specified by an 8-bit mask (C3-CO)::(A3-AO) consisting of register file address ports that are not required 
to support this instruction. Write Enable (WE) is internally disabled during this instruction. The desired byte is 

specified by forcing 8100 to a low value. The test will pass if the selected byte has zeroes at all bit locations 

specified by the one's of the mask. The 8 bus is the source word for this instruction. 

CONDITION CODE 

N 
OVR 

Cn +8 
Z 

None (force to zero) 
None (force to zero) 

None (force to zero) 

Pass 

5.4 TEST BIT (ZERO) INSTRUCTION (TBO): 17-10 = 3816 

This instruction is used to test selected bits of a desired byte(s) (any combination of one to eight bits). Bits to be 
tested are specified by an 8-bit mask (C3-CO)::(A3-AO) consisting of register file address ports that are not required 

to support this instruction. Write Enable (WE) is internally disabled during this instruction. The desired byte is 

specified by forcing 8100 to a low value. The test will pass if the selected byte has one's at all bit locations specified 

by the one's of the mask. The 8 bus is the source word for this instruction. 

CONDITION CODE 

N 
OVR 

Cn +8 
Z 

None (force to zero) 
None (force to zero) 

None (force to zero) 

Pass 1182 
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BYTE 
2 

BYTE BYTE 
a 

BYTE--~----~------------~----~------------~-----+---------------, 

INSTRUCTION 

ZERO SSF ZERO SSF 

5107 5100 5107 5100 

0107 0100 0107 0100 

Cn +8 Cn + 8 
j5 Cn 

j5 Cn 
G G 

ZERO SSF 

5107 5100 

0107 0100 

Cn + 8 
j5 Cr 
G 

ZERO 

5100 

1----IHr----1 010 7 0100 

Cn +8 

P Cn 
G 

PASS FAIL 

CONDITIONAL ----~ 1. Force 5100 = low to select desired byte. 
ENABLE 2. Bit mask (C3-CO)::(A3-AO) will define bits for testing. 

3. Pass/fail is indicated on Z output. 

FIGURE 6 - TEST BIT' AS888 AND' AS889 

MSS LSS 

A3-AO A3-AO 

R511 11 11 11 1 0 10 1 0 1 0 1 83-80 R5 11 11 11 11 1 0 1 01 01 01 83-80 

C3-CO C3-CO 

C::All 11 11 11 II 010 1 0 1 0 1 ZERO 

ZERO 
TEST PASSES "1" 01001--------40107 0100 0107 

L-__________________ 2S~10~0~--~---tS-I-07------------------S-10-0~ SI07 

"0" "1" 

MSS LSS 

A3-AO A3-AO 

R511 11 1 011 1 0 1 0 1 0 1 01 8380 R5 11 11 11 11 1 01010101 83-80 

C3-CO -7--- C3-CO 

CAll 11 11 11 II 0 101 01 01 ZERO C::All 11 11 11 110101010 I 
ZERO 

TEST FAILS "0" 0100 1------40107 0100 0107 

5100 SI07 SI07 

"0" "1" 

FIGURE 7 - TEST BIT ONE EXAMPLES 
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MSS LSS 

A3-AO A3-AO 

R5 10 1 0 10 10 I, 1 0 I, 1 0 1 83-80 R5 I, I, I, I, 1 0 I, 1 0 I, I 83-80 

C3-CO C3-CO 

C::AI, I, 1,1,1101, 10 I, I ZERO c::AI, I, I, 1,1101,101,1 

TEST PASSES "'" 
ZERO 

0100 0107 0100 I----~ 0107 

SIOO SI07 SI07 

"0" "'" 
MSS LSS 

A3-AO 

R51 0 1 0 I, 10 I, 1 0 I, 1 0 I 83-80 R5 I, I, I, I, 1 0 I, 1 0 I, I 83-80 

C3-CO C3-CO 

C::AI, I, I, 1,1101, 10 I, I ZERO C::AI, I, I, 1,11 0 I, I 0 I, I 
TEST FAILS "0" 

ZERO 
0100 I---~ 0107 0100 0107 

5100 SI07 SI07 

"0" "'" 
FIGURE 8 - TEST BIT ZERO EXAMPLES 

5.5 ABSOLUTE VALUE INSTRUCTION (ABS): 17-10 = 4816 

This instruction is used to convert two's complement numbers to their positive value. The operand placed on the S 

bus is the source for this instruction. The MSP will test the sign of the S bus and force the SSF pin tc the proper 
value. All other packages use the SSF pin as input to determine instruction execution (See Section 10.5 for special 

considerations involving the SSF pin). 

CONDITION CODE 

N 
OVR 

Cn+B 
Z 

INPUT MSB equal one 
INPUT equal BOOO (hex) 

CARRY OUT equal one 
RESULT equal zero 

5.6 SIGN MAGNITUDE/TWO'S COMPLEMENT INSTRUCTION (SMTC): 17-10 = 5816 

This instruction allows conversion from two's complement representation to sign magnitude representation, or 
vice-versa, in one clock cycle. The operand placed on the S bus is the source for this instruction. 

When the bit pattern BOOO (hex notation) is converted, the result is 0000 and the overflow condition (negative 

zero) the correct result is generated. Also, if the input is in two's complement notation, the overflow indicates an il­
legal conversion. 

CONDITION CODE 

N 

OVR 

Cn +8 
Z 

RESULT MSB equal one 
INPUT equal 8000 (hex) 

INPUT equal 0000 (hex) 

RESULT equal zero 1182 
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5.7 ADD IMMEDIATE INSTRUCTION (ADDI): 17-10 = 6816 

This instruction is used to add a specified constant value to the operand placed on the S bus. The constant will be 

between the values of 0 and 15. The constant value is specified by the un-used register file address (A port) not re­
quired to support this instruction. Forcing the carfY input will add an additional one to the result. 

(VALUE = A3-AO) 

CONDITION CODE 

N 
OVR 

Cn +8 
Z 

RESULT MSB equal one 

ARITHMETIC SIGNED OVERFLOW 
CARRY OUT equal one 
RESULT equal zero 

5.8 SUBTRACT IMMEDIATE INSTRUCTION (SUBI): 17-10 = 7816 

This instruction is used to subtract a specified constant value from the operand placed on the S bus. The constant 

value is specified by the un-used register file address (A port) that is not required to support this instruction. The 
constant applied is the least significant four bits of a two's complement number. The device sign extends the 

constant over the entire word length. Therefore, the value of the constant is between - 12 (1111) and -162 

(0000) with Cn = O. Forcing Cn = 1 2 adds one to each value, i.e., 0000 with Cn = 12 adds - 1 52 to the operand. 

(VALUE = A3-AO) 

CONDITION CODE 

N 
OVR 

Cn +8 
Z 

5.9 BYTE INSTRUCTIONS 

RESULT MSB equal one 

ARITHMETIC SIGNED OVERFLOW 

CARRY OUT equal one 
RESULT equal zero 

There are eight byte instructions included in Group 3 instructions. These instructions modify selected bytes of the 

operand selected on the S bus. A byte is selected by forcing SIOO to a low value (same as SET1, SETO, TB1, and 

TBO instructions). Multiple bytes may be selected only if they are adjacent to one another. 

NOTE: At least one byte must be nonselected during these instructions. 

The nonselected bytes are passed through unaltered. Byte status is forced through the most-significant package ex­

cept for the sign of the result (N), which is forced to zero (low). 

CONDITION CODE 

(Most-Significant Package) 

N None (force to zero) 

OVR BYTE signed overflow 

Cn +8 BYTE carry out equal one 

Z BYTE result equal to zero 

(Selected BYTES - other than MSP) 

G Normal generate 
p Normal propagate 

Cn +8 Normal carry out 

Z RESULT equal to zero 

(Nonselected BYTES - other than MSP) 

G No generate (force to one) 
p Propagate (force to zero) 

Cn +8 Cn 
Z None (force to one) 

-
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6. GROUP 4 INSTRUCTIONS 

Hex code 0 of Group 1 instructions is used to access Group 4 instructions. Group 4 instructions are summarized in 

Table 8. 

TABLE B - GROUP 4 INSTRUCTIONS 

INSTRUCTION BITS (17-10) 
MNEMONIC FUNCTION 

OP CODE (HEX) 

00 CRC Cyclic Redundancy Character Accumulation 

10 SEL Select SIR 

20 SNORM Single Length Normalize 

30 DNORM Double Length Normalize 

40 DIVRF Divide Remainder FIX 

50 SDIVQF Signed Divide Quotient FIX 

60 SMUll Signed Multiply Iterate 

70 SMULT Signed Multiply Terminate 

80 SDIVIN Signed Divide Initialize 

90 SDIVIS Signed Divide Start 
AO SDIVI Signed Divide Iterate 

BO UDIVIS Unsigned Divide Start 

CO UDIVI Unsigned Divide Iterate 
DO UMULI Unsigned Multiply Iterate 

EO SDIVIT Signed Divide Terminate 

FO UDIVIT Unsigned Divide Terminate 

6.1 CYCLIC REDUNDANCY CHARACTER ACCUMULATION INSTRUCTION (CRC): 17-10 = 0016 

Serial binary data which is transmitted over a channel is susceptible to error bursts. These bursts may be detected 

and corrected by standard encoding methods such as cyclic redundancy check codes, fire codes, or computer 

generated codes. These codes all divide the message vector by a generator polynominal to produce a remainder 

which contains parity information about the message vector. If a message vector of m bits (a(x)) is divided by a 

generator polynominal g(x) of order K-1, a K bit remainder r(x) is formed. The code vector c(x) consisting of mix) 

and r(x) of length n = m + k is transmitted down the channel. The receiver divides the received vector by g(x). After 

m divide iterations, r(x) will be regenerated only if there is no error in the message bits. After K more iterations the 

result will be zero if and only if no error has occurred in either the message or the remainder. 

The receiver performs the following operations (8N is the word length): 

1) Load MO with first 8N message bits of received vector c'(x). 

2) Load Reg POLY with poly nominal g(x). 

3) Clear Reg SUM 

4) CRC Sport = SUM 

R port = POLY 
F port = REMAINDER (Place into SUM) 

5) Load MO with next 8N digits. 

6) Repeat steps 4 and 5 (n/8N-1) TIMES. 

7) SUM now contains remainder r'(x) of c'(x). 

8) Call syndrome generation routine if desired. 

CONDITION CODE 

N 

OVR 

Cn +8 
Z 

None (force to zero) 

None (force to zero) 

None (force to zero) 

RESULT = zero 

Repeat 8N times 

Note that the most significant bit of g(x) = gk-1 x k-1 + gk-2 x k-2 + .. gOxO is implied and that POLY (0) is set to 

zero if the length of g(x) requires less bits than are in the machine word width. 11: 
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6.2 SELECT SIR INSTRUCTION (SEL): 17-10 = 1016 

This instruction is used to pass either the S bus or the R bus to the output depending on the state of the SSF input 

pin. Normally, the preceeding instruction would test the two operands and the resulting status information used to 
force the SSF input pin. SSF = a will output the R bus and SSF = 1 will output the S bus. 

CONDITION CODE 

N 
OVR 

Cn +8 
Z 

RESULT MSB equal one 
None (Force to zero) 

None (Force to zero) 
RESULT equal zero 

6.3 SINGLE-LENGTH NORMALIZE INSTRUCTION (SNORM): 17-10 = 2016 

This instruction will cause the contents of the MO register to shift toward the most-significant bit. Zeroes are 

shifted in via the 0100 input. The number of shifts performed can be counted and stored in one of the Register files 

by forcing a high at the Cn input. When the two most-significant bits are of opposite value, normalization is com­
plete. This condition is indicated on the microcycle that completes the normalization at the OVF output. The same 

condition can be anticipated by testing the Cn + 8 output one microcycle sooner. 

The chip contains conditional logic that inhibits the shift function (and also inhibits the register file increment) if the 

number within the MO register is already normalized at the beginning of the instruction. 

CONDITION CODE 

N 
OVR 

Cn +8 
Z 

MSB of result 

MSB XOR 2nd MSB 

CARRY OUT equal one 
RESULT equal zero 

6.4 DOUBLE-LENGTH NORMALIZE INSTRUCTION (DNORM): 17-10 = 3016 

This instruction will cause the contents of a double-length word (Register file contains the MS half and the MO 

register contains the LS half), to shift toward the most-significant bit. Zeroes are shifted in via the 0100 input. 
When the two most-significant bits are of opposite value, normalization is complete. This condition is indicated on 

the microcycle that completes the normalization at the OVF output. The same condition can be anticipated by 

testing the Cn + 8 output one microcycle sooner. 

The chip contains conditional logic which inhibits the shift function if the number is already normalized at the begin­

ning of the instruction. The MS half of the operand must be placed on the S bus. 

CONDITION CODE 

N 
OVR 

Cn +8 
Z 

MSB of result 
MSB XOR 2nd MSB 
None (Force to zero) 

RESULT equal zero 
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6.5 MULTIPLY OPERATIONS 

The ALU performs three unique types of N by N multiplies each of which produces a 2N-bit result. All three types of 
multiplication proceed via the following recursion: 

P(J + 1) = 2[P(J) = Multiplicand X M (8N-J)) 

where P(J) = partial product at iteration number J 

N = number of • AS888 packages that are cascaded 

P(J + 1) = partial product at iteration number J + 1 

J varies from 0 to 8N [N = 2 for 16 x 16 multiply) 

M (8N-J) = mode bit (unique to multiply type) 

2 denotes some type of shift (unique to multiply) 

Notice that by proper choice of mode terms and shifting operations signed. unsigned and mixed multiplies (signed 
times unsigned) may be performed. 

All mUltiplies assume that the multiplier is stored in MQ before the operation begins (in the case of mixed mUltiply. 
the unsigned number must be the multiplier). 

The processor has the following multiply instructions: 

1. SIGNED MULTIPLY ITERATE (SMUll): 17-10 = 6016 

2. SIGNED MULTIPLY TERMINATE (SMULT): 17-10 = 7016 

3. UNSIGNED MULTIPLY ITERATE (UMULI): 17-10 = D016 

The signed multiply iterate (SMUll) instruction performs a signed times signed iteration. This instruction interprets 
M(8N-J) bit as the multiplier. The shift is a double-precision right shift one bit. This instruction is repeated 15 times 
for a 16 x 16 signed mUltiply. This instruction will also be used 16 consecutive times for a mixed multiplication. 

The signed multiply terminate (SMUL T) instruction provides correct (negative) weighting of the sign bit of a 
(negative) multiplier in signed multiplication. The instruction is identical to signed multiply iterate (SMUll) except 
that M(8N-J) is interpreted as - X8N (sign bit of the multiplier). 

The unsigned multiply iterate (UMULI) performs an unsigned multiplication iteration. This instruction interprets 
M(8N-J) as the X(8N-J) bit of the multiplier. The shift is a double-precision right shift with the carry out from the 
[P(J) + Multiplicand X M(8N-J)) operation forced into bit 8N of P(J + 1). This instruction is used in unsigned and mix­
ed multiplication. 
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6.6 SIGNED MULTIPLICATION 

Signed multiplication performs an 8N + 2 clock 2's complement multiply. The instructions necessary to produce an 
algebraically correct result proceed in the following manner: 

Zero register to be used for accumulator 

Load MQ with multiplier 

SMUll (repeat 8N-1 times) 

SMULT 

Sport 
R port 
F port 

Sport 
R port 
F port 

Accumulator 
Multiplicand 
Iteration Result 

Accumulator 
Multiplicand 
Product (MSH) 

At completion, the accumulator will contain the 8N most-significant bits and the MQ contains the 8N least­
significant bits of the product. 

The status for the signed multiply iterate should not be used for any testing (overflow is not set by SMUll). The 
following status is set for the signed multiply terminate instruction: 

RESULT MSB equal one 
Forced to zero 
Carry out equal to one 

N 
OVR 

Cn+B 
Z Double precision result is zero 

6.7 UNSIGNED MULTIPLICATION 

Unsigned multiplication produces an unsigned times unsigned product in 8N + 2 clocks. The instructions necessary 
to produce an algebraically correct result proceed in the following manner: 

Zero register to be used for accumulator 

Load MQ with multiplier 

UMULI 8N times) Sport 
R port 
F port 

Accumulator 
Multiplicand 
Iteration result (product MSH on final result) 

Upon completion, the accumulator will contain the 8N most-significant bits and the MQ contains the 8N least­
significant bits of the product. 

The status set by the unsigned multiply iteration is meaningless except on the final execution of the instruction. The 
status set by the unsigned multiply iteration instruction is as follows: 

N 
OVR 

Cn +8 
Z 

6.8 MIXED MULTIPLICATION 

RESULT MSB equal one 
Forced to zero 
Carry out equal to one 
Double-precision result is zero 

Mixed multiplication multiplies a signed multiplicand times an unsigneci multiplier to produce a signed result in 
aN + 2 clocks. The steps are as follows: 

Zero register used for accumulator 

Load MQ with unsigned multiplier 

SMUll (8N times) 
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Upon completion, the accumulator will contain the BN most-significant bits and the MQ contains the BN least­
significant bits of the product. 

The following status is set by the last SMUll instruction: 

N 
OVR 

Cn+B 
Z 

6.9 DIVIDE OPERATIONS 

RESULT MSB equal one 
Forced to zero 
Carry out equal to one 
Double-precision result is zero 

The divide uses a nonrestoring technique to perform both signed and unsigned division of 16N bit integer dividend 
and a BN bit integer divisor. It produces an BN integer quotient and remainder. 

The remainder and quotient will be such that the following equation is satisfied: 

(Quotient) X (Divisor) + Remainder = Dividend 

The processor has the following divide instructions: 

1. UNSIGNED DIVIDE START (UDIVIS): 17-10 = B016 
2. UNSIGNED DIVIDE ITERATE (UDIVI): 17-10 = C016 
3. UNSIGNED DIVIDE TERMINATE (UDIVIT): 17-10 = F016 
4. SIGNED DIVIDE INITIALIZE (SDIVIN): 17-10 = B016 
5. SIGNED DIVIDE START (SDIVIS): 17-10 = 9016 
6. SIGNED DIVIDE ITERATE (SDIVI): 17-10 = A016 
7. SIGNED DIVIDE TERMINATE (SDIVIT): 17-10 = E016 
B. DIVIDE REMAINDER FIX (DIVRF): 17-10 = 4016 
9. SIGNED DIVIDE QUOTIENT FIX (SDIVQF): 17-10 = 5016 

The unsigned divide iterate start (UDIVIS) instruction begins the iterate procedure while testing for overflow. 
Overflow is reported when the first subtraction of the divisor from the MSH of the dividend produces carry out. The 
test detects quotient overflow and divide by zero. 

The unsigned divide iterate (UDIVI) instruction forms the quotient and remainder through iterative substract/add­
shift operations of the divisor and dividend. One quotient bit is generated on each clock. 

The unsigned divide iterate terminate (UDIVIT) instruction completes the iterate procedure generating the last quo­
tient bit. 

The signed divide initialize (SDIVIN) instruction prepares for iteration by shifting the dividend, and stores the sign of 
the dividend for use in the following instructions. 

The signed divide iterate start (SDIVIS) instruction calculates the difference between the divisor and MSH of the 
dividend. Partial detection of overflow is also done during this instruction. Operations with like signs (positive quo­
tient) and division by zero will overflow during this instruction (including zero divisor). Operations with unlike signs 
are tested for overflow during the signed divide quotient fix instruction (SDIVQF). Partial overflow results are saved 
and will be used during SDIVQF when overflow is reported. 

The signed divide iterate terminate (SDIVITl instruction completes the iterate procedure, generating the last quo­
tient bit. It also tests for a remainder equal to zero, which determines the action to be taken in the following correc­
tion (fix) instructions. 

The divide remainder fix (DIVRF) instruction corrects the remainder. If a zero remainder was detected by the 
previous instructions, the remainder is forced to zero. For non-zero remainder cases where the remainder and divi­
dend have the same sign, the remainder is correct. When the remainder and dividend have unlike signs, a correction 
add/subtract of the divisor to the remainder is performed. 

The signed divide quotient fix (SDIVQF) instruction corrects the quotient if necessary. This correction requires ad­
ding one to the incorrect quotient. An incorrect quotient results if the signs of the divisor and dividend differ and the 
remainder is non-zero. An incorrect quotient also results if the sign of the divisor was negative and the remainder is 
zero. 

- I 
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Overflow detection is completed during this instruction. Overflow may be generated for differing signs of the divi­
dend and divisor. The partial overflow test result performed during SDIVIS is ORed with this test result to produce a 
true overflow indication. 

6.10 SIGNED DIVIDE USAGE 

The instructions necessary to perform an algebraically correct division of signed numbers are as follows: 

load MQ with the least-significant half of the dividend 

SDIVIN Sport MSH of dividend 
R port Divisor 
F port Intermediate result 

SDIVIS Sport Result of SDIVIN 
R port Divisor 
F port Intermediate result 

SDIVI (8N-2 times) Sport Result of SDIVIS (or SDIVI) 
R port Divisor 
F port Intermediate result 

SDIVIT Sport Result of last SDIVI 
R port Divisor 
F port Intermediate result 

DIVRF Sport Result of SDIVIT 
R port Divisor 
F port Remainder 

SDIVQF Sport MQ register 
R port Divisor 
F port Quotient 

The status of all signed divide instructions except SDIVIN, DIVRF, and SDIVQF is as follows: 

N 
OVR 

Cn +8 
Z 

Forced to zero 
Forced to zero 
CARRY OUT equal to one 
Intermediate result is zero 

The status of the SDIVIN instruction is as follows: 

N 
OVR 

Cn +8 
Z 

Forced to zero 
Forced to zero 
Forced to zero 
Divisor is zero 

The status of the DIVRF instruction is as follows: 

N 
OVR 

Cn +8 
Z 

Forced to zero 
Forced to zero 
CARRY OUT equal to one 
Remainder is zero 

The status of the SDIVQF instruction is as follows 

N 
OVR 

Cn +8 
Z 

Sign of quotient 
Divide overflow 
CARRY OUT equal to one 
Quotient is zero 

118: 
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The quotient is stored in the MQ register and the remainder is stored in the register file location that originally held 

the most significant word of the dividend. If fractions are divided, the quotient must be shifted right one bit, and the 
remainder right three bits to obtain the correct fractional representations. 

The signed division algorithm is summarized in Table 9. 

TABLE 9-SIGNED DIVISION ALGORITHM 

OP CLOCK INPUT INPUT OUTPUT 
MNEMONIC 

R PORT CODE CYCLES SPORT F PORT 

E4 LMQ , Dividend (LS Half) - Dividend (LS Half) 

80 SDIVIN , Dividend (MS Half) Divisor Remainder (N) 

90 SDIVIS , Remainder (N) Divisor Remainder (N) 

AO SDIVI BN-2* Remainder (N) Divisor Remainder (N) 

EO SDIVIT , Remainder (N) Divisor Remainder (Unfixed) 

40 DIVRF , Remainder (Unfixed) Divisor Remainder 

50 SDIVQF , MQ Register Divisor Quotient 

• N - Number of' AS8881' AS889 cascaded packages. 

6.11 UNSIGNED DIVIDE USAGE 

The instructions necessary to perform an algebraically correct division of unsigned numbers are as follows: 

Load MQ with the least-significant half of the dividend 

UDIVIS Sport MSH of dividend 

R port Divisor 

F port Intermediate result 

UDIVI Sport Result of UDIVIS (OR UDIVI) 

R port Divisor 

F port Intermediate result 

UDIVIT (8N-' times) Sport Result of last UDIVI 

R port Divisor 

F port Remainder (unfixed) 

DIVRF Sport Result of UDIVIT 

R port Divisor 

F port Remainder 

The status of all unsigned divide instructions except UDIVIS is as follows: 

N 

OVR 

Cn +8 
Z 

Forced to zero 
Forced to zero 

CARRY OUT equal to one 

Intermediate result is zero 

The status of the UDIVIS instruction is as follows: 

N 
OVR 

Cn +8 
Z 

Forced to zero 
Divide overflow 

CARRY OUT equal to one 
Intermediate result is zero 

If fractions are divided, the remainder must be shifted right two bits to obtain the correct fractional representation. 
The quotient is correct as is. The quotient is stored in the MQ register at the completion of the divide. 

The unsigned division algorithm is summarized in Table' O. 

~' 
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TABLE 10 - UNSIGNED DIVISION ALGORITHM 

OP CLOCK INPUT INPUT OUTPUT 

CODE 
MNEMONIC 

CYCLES SPORT R PORT F PORT 

E4 LMQ , Dividend (LS Half) - Dividend (LS Half) 

BO UDIVIS , Dividend (MS Half) Divisor Remainder (N) 

CO UDIVI SN-' • Remainder (N) Divisor Remainder (N) 

FO UDIVIT , Remainder (N) Divisor Remainder (Unfixed) 

40 DIVRF , Remainder (Unfixed) Divisor Remainder 

ON = Number of 'AS8881'AS889 cascaded packages. 

7. GROUP 5 INSTRUCTIONS 

Hex code F of Group 1 instructions is used to access Group 5 instructions. Group 5 instructions are summarized in 
Table 11. 

TABLE 11-GROUP 5 INSTRUCTIONS 

INSTRUCTION BITS (17-10) 

OP CODE (HEX) 
MNEMONIC FUNCTION 

OF CLR Clear 

'F CLR Clear 

2F CLR Clear 

3F CLR Clear 

4F CLR Clear 

5F CLR Clear 

6F CLR Clear 

7F BCDBIN SCD to Binary 

SF EX3BC Excess-3 Byte Correction 

9F EX3C Excess-3 Word Correction 

AF CLR Clear 

BF CLR Clear 

CF CLR Clear 

DF BINEX3 Binary to Excess-3 

EF CLR Clear 

FF NOP No Operation 

7.1 CLEAR INSTRUCTIONS (CLR) 

There are eleven clear instructions listed in Table 11. The instructions force the ALU output to be zero and the BCD 
flip-flops to be cleared. 

CONDITION CODE 

N 
OVR 

Cn +8 
Z 

None (force to zero) 
None (force to zero) 
None (force to zero) 
Active (one) 

7.2 NO OPERATION INSTRUCTION (NOP): 17-10 = FF16 

This instruction is identical to the clear instructions except that the BCD flip-flops retain their old value. 

7.3 EXCESS-3 CORRECTION INSTRUCTIONS (EX3BC. EX3C) 

There are two excess-3 correction instructions available: 

1. Excess-3 byte correction (EX3BC): 17-10 = 8F16 
2. Excess-3 word correction (EX3C): 17-10 = 9F16 

118 



1182 

'AS888 AIIID 'AS889 8·BIT PROCESSOR SLICES 

One instruction supports the byte mode and the other supports the word mode. These instructions correct the 

excess-3 additions (subtractions) in either the byte or word mode. For correct excess-3 arithmetic, this instruction 

must follow each add/subtract. The operand must be on the Sport. 

NOTE: The previous arithmetic overflow should be ignored. 

The status of the EX3C instruction is as follows: 

CONDITION CODE 

N 
OVR 

Cn +8 
Z 

MSB or result 

Signed overflow 
CARRY OUT equal one 
None (Force to one) 

The status of the EX3BC instruction is as follows: 

CONDITION CODE 

N 
OVR 

Cn +8 
Z 

7.4 RADIX CONVERSIONS 

None (Force to zero) 

Byte signed overflow 

CARRY OUT equal one 
None (Force to one) 

Conversions between decimal and binary number representations are performed with the aid of two special instruc­
tions; BINEX3 and BCDBIN. 

7.4.1 BCD To Binary Instructions (BCDBIN): 17-10 = 7F16 

This instruction allows the user to convert an N-digit BCD number to a 4N-bit binary number in 4N plus 4 clocks. 
This function sums the R bus, the S bus, and the CN bit, performs an arithmetic left shift on the ALU result, and 
simultaneously circular shifts the MQ left. 

CONDITION CODE 

N 

OVR 

Cn +8 
Z 

MSB of result 

Signed arithmetic overflow * 
CARRY OUT equal one 
RESULT equal zero 

• Overflow may be the result of an ALU operation or the arithmetic left shift operation. 

The following code illustrates the BCD to binary conversion technique. 

Let ACC be an accumulator register 

Let NUM be the register which contains the BCD number 

Let MSK be a mask register 

M1: LOADMQ NUM 

M2: SUB ACC, ACC, SLCMQ 
M3: SUB, MSK, MSK, SLCMQ 
M4: SLCMQ 
M5: Si..CMQ 
M6: ADDIACC,MSK, 15 10 

L 1: AND MG., MSK, R1, SLCMQ 

L2: ADD, ACC, R1, R1, SLCMQ 

; LOAD MQ WITH BCD NUMBER 

; CLEAR ACC AND ALIGN MQ 
; CLEAR MSK AND ALIGN MQ 

; ALIGN 
; ALIGN 
; MSK = 1510 
; EXTRACT ONE DIGIT 

; ALIGN MQ 

; ACC + DIGIT 

; IS STORED IN R1 
; ALIGN MQ 

I ~k:.l 
I 
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7.4.2 

L3: 

L4: 

M7: 
M8: 

BCDBIN, R1, R1, ACC 

BCDBIN, ACC, R1 ACC 

AND MO, MSK, R1 
ACC+R1 - ACC 

; 4 xACC+4 x DIGIT 
; IS STORED IN ACC 
; ALIGN MO 
; 10 x ACC + 10 x DIGIT 
; IS STORED IN ACC 
; ALIGN MO 
; REPEAT L 1 THRU L4 
; N-1 TIMES 
; FETCH LAST DIGIT 
; ADD IN LAST DIGIT 

The previous code generates a binary number by executing the standard conversion formula for a BCD number 
(shown for 32 bits). 

ABCD = ((A X 10+B) X 10+C) X 10+D 

Notice that the conversion begins with the most-significant BCD digit and that the addition is performed in radix 2. 

Binary To Excess-3 Instructions (BINEX3): 17-10 = DF16 

This instruction allows the user to convert an N-bit binary number to a N/4-bit excess-3 number representation in 
2N + 3 clocks. The data on the Rand S ports are summed with the MSB of the MO register. The MO register is 
simultaneously shifted left circularly. 

CONDITION CODE 

N 
OVR 

Cn +8 
Z 

MSB of result 
Signed arithmetic overflow 
CARRY OUT equal one 
RESULT equal zero 

The following illustrates the binary to excess-3 conversion technique. 

Let NUM be a register containing an unsigned binary number 
Let ACC be an accumulator 

M1: 
M2: 
M3: 
L1: 

L2: 

LOADMO NUM 
CLEAR ACC 
SET1 ACC H/331 
BINEX3 ACC, ACC, ACC 

EX3C ACC 

; LOAD MO WITH BINARY NUMBER 
; CLEAR ACC 
; ACC - HEX/3333 ... 
; DOUBLE ACC AND ADD IN MSB OF MO 
; ALIGN MO 
; EXCESS 3 CORRECT 
; REPEAT L 1 AND L2 
; N TIMES 

The previous code generates an excess-3 number by executing the standard conversion formula for a binary 
number. 

an2n+an_12n-1 +an_22n-2 + ... a020 = [(2an+an-1)2+an-212 + ... ao 

Notice that the conversion begins with the most significant binary bit and that the addition is performed in radix-1 0 
(excess-3). 

8. DECIMAL ARITHMETIC 

Decimal numbers are represented in excess-3 code. Excess-3 code numbers may be generated by adding three to 
each digit of a Binary Coded Decimal (BCD) number. The hardware necessary to implement excess-3 arithmetic is 
only slightly different from binary arithmetic. Carries from one digit to another during addition in BCD occur when 
the sum of the two digits plus the carry-in is greater than or equal to ten. If both numbers are excess-3, the sum will 
be excess-6, which will produce the proper carries. Therefore, every addition or subtraction operation may use the 
binary adder. To convert the result from excess-6 to excess-3, one must consider two cases resulting from a BCD 
digit add: (1) where a carry-out is produced, and (2) where a carry-out is not produced. If a carry-out is not produc- 1182 
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9. 

ed, three must be subtracted from the resulting digit. If a carry is produced, the digit is correct as a BCD number. For 
example, it BCD 5 is added to BCD 6, the excess-3 result would be 8 + 9 = 1 (with a carry). A carry rolls the 
number through the illegal BCD representations into a correct BCD representation. Binary 3 must be added to digit 
positions that produce a carry-out to correct the result to an excess-3 representation. Every addition and subtrac­
tion instruction stores the carry generated from each 4-bit digit location for use by the excess-3 correction func­
tions. These correction instructions (word or byte) mu~t be executed in the clock cycle immediately after the addi­
tion or subtraction operation. 

Signed numbers may be represented in ten's complemef}t form by complementing the excess-3 number. As an ex­
ample, let's add the decimal number -423 to the decimal number 24, which will be represented by 8AA and 357 
in excess-3 respective Iy. 

8AA 
357 
C01 
011 
934 

-6CC 
-399 

Sum 
Carry 
Excess-3 correct 
Complement 
Excess-3 to decimal 

Complements of excess-3 numbers may be generated by subtracting the excess-3 number from an excess-3 zero 
followed by an excess-3 correct. 

EXCESS-3 TO USASCII CONVERSION 

Input/output devices or files represent numbers differently than high-speed central processing units. I/O devices 
handle all alphanumeric data similarly. CPU's handle more numeric data than alphabetic data and store numeric data 
in packed form to minimize calculation though put and reduce memory requirements. To represent the cost of a shirt 
that was $10.96, the I/O device would handle the six USASCII characters" $'., "1", "0", ".", "9", "6", which 
would require 6 bytes of storage. In packed BCD, this number could be stored as 1 046 in four bytes of data. The 
'AS888/' AS889 may be programmed to perform data format conversions such as converting excess-3 BCD to 
USASCII. 

The code below converts a packed word of excess-3 BCD to 2 unpacked words of USASCII code. Instruction 
"MAIN 1" reads the input word from memory into Register a (RO). For illustrative purposes, suppose this data was 
43C9, which represents the $10.96 shirt in excess-3 code. "MAIN2" and "MAIN3" generate a constant of 

2D2D16, which is an offset constant to convert excess-3 numbers to USASCII. "MAIN4" copies RO into R2 to set 
up the subroutine parameters and calls the subroutine "UNPACK". UNPACK2" strips off the upper byte leaving 
00C9 in R2. "UNPACK2" and "UNPACK3" together shift the contents of R2 one character position and place and 
the result OC90 into R3. "UNPACK4" performs a logical OR operation to produce OCD9 in register 2. "UNPACK5" 
clears the most significant nibble in each byte to produce OC09 in R2. "UNPACK6" adds the constant 2D2D16 to 
R2 to produce 3936 the ACSII representatation of the numerals 96 and returns program control to "MAIN5". 
"MAIN5" through "MAIN9" align the two remaining characters and call UNPACK and the process repeats. Finally 
the USASCII representation of 1096 is stored into memory. (Note that no attempt was made to pack the "$" or 
"." characters.) 

Unpacking Excess-3 to USASCII: 

MAIN1: 
MAIN2: 
MAIN3: 
MAIN4: 
MAIN5: 
MAIN6: 
MAIN7: 
MAIN8: 
MAIN9: 

MAIN10: 

MAIN11: 

READ, RFA(O) 
XOR, RFA(4), RFB(4)' RFC(4) 
SET1, RFB(4), ROC(2), RFA(O). MSH, LSH 

MOVE, RFA(O), RFC(2), JSR(UNPACK) 
MOVE, RFA(2), RFC(1) 
ADORS, RFB(O), RFA(O), RFC(O)' SLC 
AODRS, RFB(O), RFA(O), RFC(O), SLC 
ADORS, RFB(O), RFA(O), RFC(O), SLC 
AODRS, RFB(O), RFA(O), RFC(O), SLC, 
JSR (UNPACK) 
STORE, RFA( 1 ) 

STORE, RFA(2) 

; READ IN PACKED EXCESS-3 
; CLEAR R4 
; GENERATE HEXIOECIMAL 202D16 
; COpy RFA(O) INTO RFA(2), PROC CALL 

; TWO CHARACTERS IN R1 
; RO SHIFTED 2 
; RO SHIFTED 4 
; RO SHIFTED 6 
; RO SHIFTED 8 

; STORE USASCII, TWO CHARACTERS 
IN R2 
; STORE USASCII 1182 
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UNPACK1 : 
UNPACK2: 
UNPACK3: 
UNPACK4: 
UNPACK5: 

UNPACK6: 
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SETa, RFB(21. RFC(FI. RFA(F), MSH 
ADDRS, RFB(2), RFA(2), RFC(3), SLC 
ADDRS, RFB(3), RFA(3), RFC(3), SLC 
OR, RFB(21. RFA(31. RFC(2) 
SETa, RFB(21. RFC(FI. RFA(OI. LSH, MSH 

ADDRS, RFB(21. RFB(41. RFC(21. RTS 

; CLEAR MSH 
; SHIFT R2 TWO PLACES 
; SHIFT R3 TWO PLACES 
; OR R3 TO R2 
; CLEAR MOST SIGNIFICANT 4 BITS 
IN EACH BYTE 

; ADD HEX 2D, RETURN 

10. ELECTRICAL CHARACTERISTICS 

10.1 ABSOLUTE MAXIMUM RATING OVER OPERATING FREE-AIR TEMPERATURE RANGE 

(UNLESS OTHERWISE NOTED) 

Supply voltage, V CC 1 ............................................................ 7 V 
Supply voltage, VCC2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 V 
Input voltage .................................................................. 7 V 
High-level voltage applied to 3-state outputs ............................................ 5.5 V 
Operating free-air temperature range: SN54AS' ................................ - 55°C to 125°C 

SN74AS' .................................... 0 °C to 70 °C 
Storage temperature range ............................................... - 65°C to 150 °C 

10.2 RECOMMENDED OPERATING CONDITIONS 

SN54AS' SN74AS' 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCCl 1/0 supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VCC2 STL internal logic supply 

voltage 1.8 2 2.2 1.8 2 2.2 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

-1 -1 
IOH High-level output current 

-2.6 t mA 

10L Low-level output current I All outputs except G 8 8 

I G 16 
mA 

16 

TA Operating free-air temperature -55 125 0 70 °C 

t The extend'!d limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

Additional information on these products can be obtained from the factory as it becomes available. 
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10.3 ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
(UNLESS OTHERWISE NOTED) 

PARAMETER TEST CONDITIONS SN54AS' SN74AS' 
UNIT 

MIN Typt MAX MIN Typt MAX 

VIK VCC1 = 4.5 V. II = -18 mA -1.2 -1.2 V 

VCC1 = 4.5 V. 10H = -lmA 2.4 3.4 2.4 3.4 
VOH V 

VCC1 = 4.75V. IOH = -2.6 mA 2.4 3.4 2.4 3.4 

All outputs 
VCC1 = 4.5 V. 10l = 8 mA 0.55 0.55 

VOL 
except G 

V 
G VCC1 = 4.5 V. IOl = 16 mA 0.55 0.55 

II VCC1 = 5.5 V. VI = 7 V 100 100 /!A 

IIH VCC1 = 5.5 V. VI = 2.7V 20 20 /!A 
All inputs except 

VCC1 = 5.5 V. VI = 0.5 V 0.2 0.2 EA and OEB 
III 

EA and OEB VCC1 = 5.5 V. VI = 0.5 V 0.4 
mA 

0.4 

IO§ VCC1 = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

IOZH VCCl = 5.5 V. Vo = 2.7 V 20 20 /!A 

IOZl VCel = 5.5 V. Vo = 0.5 V 0.2 0.2 mA 

Outputs low 100 100 
ICC1 VCC1 = 5.5 V mA 

Outputs disabled 

Outputs high 

ICC2 VCC2 = 2.2 V Outputs low 130 130 mA 

Outputs disabled 

t All typical values are at Vee = 5 V. TA ~ 25 DC. 

§ The output conditions have been chosen to produce a current that closely approximates one·half of the true short·circuit current. lOS. 

10.4 TYPICAL SWITCHING CHARACTERISTICS 

FROM TO (OUTPUT) 
PARAMETER UNIT 

(INPUT) y Cn +8 G.P Z N OVR DA DB 010 SIO 

A3-AO. 

B3-BO 
40 30 28 42 44 42 18 18 42 42 

DA7-DAO. 
28 18 16 30 32 30 30 30 

DB7-DBO 
- -

Cn 14 8 - 16 18 12 - - 14 14 

EA 32 22 20 34 36 34 6 - 34 34 

tpd EB 32 22 20 34 36 34 - 6 34 34 

17-10 36 26 24 38 40 38 - 40 40 
ns 

-

OEB - - - - - - - 6 - -
OEY 6 - - - - - - - - -
010 In) 

10 - - 12 
Shift 

14 - - - - -

510 In) 
10 - - 12 

Shift 
14 - - - - -

CK 40 30 28 42 44 42 18 18 42 42 

Additional information on these products can be obtained from the factory as it becomes available. 
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REGISTER FILE WRITE SETUP AND HOLD TIMES 

PARAMETER TYP MAX UNIT 

C3-CO 8 

DSt 14 

17-14 16 

tsu 13-10 22 

OEY 7 

Y7-YO 4 

WE 4 ns 
C3-CO 0 

DSt 0 

17-14 0 

th 13-10 0 

OEY 0 

Y7-YO 4 

WE 2 

t DB (during select instruction) through Y port. 

Additional information on these products can be obtained from the factory as it becomes available. 

10.5 SPECIAL INSTRUCTION SWITCHING CHARACTERISTICS 

During various special instructions, the SSF pin is used to pass required information between the' AS888 or 

'AS889 packages which make up a total system. 

For instance, during the multiplication process, the LSB of the multiplier determines whether an ADD/SHIFT or 

SHIFT operation is performed. During multiplication, the SSF pin of the least significant package (LSPI becomes an 

output pin while all other packages become input pins. 

Similarly, during normalization, the required operation depends on whether the two data MSB's are the same or dif­

ferent. Therefore, during normalization the SSF pin of the most significant package (MSPI becomes an output pin 

while all other packages become input pins. 

The following tabJe lists the instructions which force the SSF pin during their execution. The propagation delay from 

various inputs are also shown. The parameter which limits normal system performance is indicated by an asterisk. 
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TABLE 12-SSF PIN DELAYS AND SETUP TIMES 

MNEMONIC 
HEX SSF SOURCE INPUT -.. SSF (ns) SSF SETUP 

CODE LSP MSP Cn I(n) CK B(n) TIME (ns) 
CRC 00 X - 18 17 26* 20 
SNORM 20 X - 18* 17 - 20 
DNORM 30 X - 18 26 26' 20 
DIVRF 40 X - 18* 17 - 20 
SDIVQF 50 X - 18* 17 - 18 
SMUll 60 X - 18* 17 - 0 
SDIVIN 80 X - 36 40 44* 0 
SDIVIS 90 X 16* 36 40 44 0 
SDIVI AO X 16* 36 40 44 0 
UDIVIS BO X 12* 28 32 36 0 
UDIVI CO X 12* 28 32 36 0 
UMULI DO X - 18* 17 - 0 
SDIVIT EO X 16* 36 40 44 0 • ABS 48 X - 18 26 26* 20 
SMTC 58 X - 18 26 26* 20 
BINEX3 DF X - 18* 17 - 18 
LOADMQ (Arith) X 14* 36 40 44 0 
LOADMQ (Log) X - 28 32 36* 0 

BADD 88 t 16* 32 36 40 10 
BSUBS 98 SOURCE 16* 32 36 40 10 
BSUBR A8 IS 16* 32 36 40 10 
BINCS B8 MOST 16" 32 36 40 10 
BINCNS C8 SIGNIFICANT 16* 32 36 40 10 
BXOR D8 BYTE - 32 36 40* 10 
BAND E8 SELECTED - 32 36 40* 10 
BOR F8 

~ 
- 32 36 40* 10 

EX3BC 8F - 32 36 40* 10 
• This parameter limits normal system performance. 

Additional information on these products can be obtained from the factory as it becomes available. 
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ADVANCED 
SCHOTTKY TTL 

TYPES SN54AS890, SN54AS891, SN74AS890, SN74AS891 
MICROSEQUENCERS 

• 14 Bits Wide - Addresses up to 16.384 
Words of Microcode with One Chip 

• Selects Address from One of Eight Sources 

o STL-AS Technology 

o Independent Read Pointer for Aid in 
Microcode Diagnostics 

• Supports Real-Time Interrupts 

o Two Independent Loop Counters 

• Supports 64 Powerful Instructions 

o Available in Popular 64-Pin DIP (' AS890) 
and in Space-Saving 6a-Pin Chip Carrier 
('ASe91) 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The ' AS8 90 and ' AS8 91 are powerful micro­
sequencers that are the result of the implementation 
of TI's Advanced Schottky and Schottky Transistor 
Logic. Approximately 2400 Schottky gate 
equivalents are used to construct this high­
performance sequencer. The' AS890 or ' AS89 1 can 
generate an address and provide register status in on­
ly 26 ns (preliminary data) while typically requiring 
only 1.5 watts of power. All internal STL logic in 
these devices operates on a 2-volt power supply that 
must be supplied externally. The information 
generated by the internal STL logic is communicated 
to the rest of the system via 5-volt Advanced Schot­
tky TTL-compatible 110 ports. 

The ' AS890 and ' AS89 1 select a 14-bit micro­
address from one of eight sources to provide the pro­
per microinstruction sequence for bit-slice processor 
or other microcode based systems. These high­
performance devices are capable of addressing 
16,384 control store memory locations either se­
quentially or via conditional branching algorithms. 
This multiway branching capability. coupled with a 
nine-word deep FILa (first in. last out) stack, allows 
the microprogram mer to arrange his code in blocks so 
that microprograms may be structured in the same 
fashion as such high-level languages as ALGOL. 

PASCAL. or ADA. 

Both polled and real-time interrupt routines are sup­
ported by the ' AS890 and • AS891 to enhance 
system throughput capability. Vectored interrupts 
may occur during any instruction. including PUSHes 
and POPs. 
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TYPES SN54AS890, SN54AS891, SN74AS890, SN74AS891 
MICROSEQUENCERS 

functional block diagram 

DRB13· DRBO 

RAOE r.>------o'" 
"'--------<:::1 RBOE 

OSEL D-----i 

STKWRN/RER 

INC D--t---l 

STACK 
14 x 9 

REGISTER 
COUNTER A 

STACK 
POINTER 

READ 
POINTER 

14 14 14 

YOE ~-----+-----------------~~ 

*'AS 891 only. 

TEXAS INSTRUMENTS 
I NCOR PORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

REGISTER 
COUNTER B 

..----C> ZERO 

I--I--<:J RC2· RCO 

L.--....,...,S2· SO 

I---<:JCC 

1--7r....c:;;~ MUX2 • MUXO 

.-----/----<J B3· BO* 

--<lVCC1 

--<lVCC2 

--<JGND 

--<lCK 
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TYPES SN54AS890, SN54AS891, SN74AS890, SN74AS891 
MICROSEQU ENCERS 

pin descriptions 

PIN NUMBER(S) 
PIN NAME I/O PIN FUNCTION 

'AS890 'AS891 

1 1 RAOE In Enables DRA output, active low 

2-8 2-8 DRAG-DRAO In/Out Seven LSBs of the A direct data I/O port 

9 10 OSEL In MUX control for the source to DRA. Low selects RA, 

high selects stack. 

10-12 11-13 MUXO-MUX2 In MUX control for Y output bus (see Table 1) 

13-15 14-16 RCO-RC2 In Register/counter controls (see Table 3) 

16-18 17-19 SO-S2 In Stack control (see Table 2) 

19 20 CC In Condition code 

20 21 VCC1 5-volt Gupply for TTL compatible I/O 

21 22 VCC2 2-volt supply for internal STL 

22 23 CK In Clock 

23 24 ZERO Out Zero detect flag for register A and B 

24 25 STKWRN/RER Out Stack overflow, underflow/read error flag 

25-31 26-32 DRBO-DRB6 InlOut Seven LSBs of the B direct data 1/0 port (0 = LSB) 

32 33 RBOE In EnDbles DRB output, active low 

33-39 34-40 DRB7-DRB13 InlOut Seven MSBs of the B direct data 1/0 port 

40 41 INT In Active low selects INT RT register to stack 

41-46 43-46.48-49 Y13-Y8 In/Out Six MSBs of bidirectional Y port 

47 47 GND Ground 

48 50 Y7 InlOut Seventh bit of bidirectional Y port 

49 51 YOE In Enables Y output bus, active low 

50-56 52-58 Y6-YO InlOut Seven LSBs of bidirectional Y port (0 = LSB) 

57 61 INC In Incrementer control 

58-64 62-68 DRA13-DRA7 InlOut Seven MSBs of direct B data 1/0 port 

9,60,59.42 BO-B3 In 16-way branch inputs on 'AS891 only 

description (continued) 

Two 14-bit loadable registers/counters may be used for temporary storage of data or utilized as down counters for 

repetitive instructions such as multiplication and division or as loop counters when iterative routines are required. 

The' AS890 is available in a 64-pin sidebrazed DIP and the' AS891 is available in a 68-pin chip carrier. The 68-pin ver­

sion features a 4-bit port that appends four user-defineable bits to the ORA or ORB address value for support of 

1 6-way branches for the execution of relative branch addressing schemes. 

Y output multiplexer 

The Y output multiplexer of the' AS890 or 'AS891 is capable of selecting the next branch address from one of eight 
locations. Addresses may be sourced from: 

1 . The top of the 14-bit by 9-word address stack 

2. An external input on the ORA port, potentially a pipeline register 

3. An external input on the ORB port, potentially a pipeline register 

4. Internal register/counter A 

5. Internal register/counter B 

6. An internal microprogram counter (MPC register) 

7. An external input onto the bidirectional Y output port 

8. A 16-way branch - 4-bits appended to the ORA, ORB, A counterlregister or B register/counter. 

The source of the next address is dependent upon the previous state of the microsequencer, the MUX controls (MUX2-

MUXOI. the condition code (CC) input, and the state of an internal status flag (status externally available at the ZERO 

output) that indicates that one of the on-chip registers is being decremented to zero. 

TEXAS INSTRUMENTS 
INCORPORATED 
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TYPES SN54AS890, SN54AS891, SN74AS890, SN74AS891 
MICROSEQUENCERS 

- -
The entire instruction set may be made conditional by manipulation of the condition code (CC) input. Allowing the CC 
value to vary as a result of data or status provides for state-dependent or data-dependent branching. Unconditional 

branches may be achieved by forcing CC high when selecting control store addresses. Holding this pin low will provide 

for conditional or unconditional branches as dictated by the state of the zero-detect flag. The required control signals 

for selection of the Y output source are listed in Table 1. Note that the dependence of the' AS890 and' AS891 on two 
variables for conditional branches and jumps allows a conditional branch or conditional jump to subroutine in any clock 

cycle. Also note that all multiplexer inputs are overridden when all of the stack control inputs are pulled low. This in­
struction resets the stack and read pointers to zero and places all lines of the Y output bus at the low level. 

TABLE 1 - Y OUTPUT CONTROL 

L H 

MUX CONTROL Y OUTPUT SOURCE Y OUTPUT SOURCE 

RESET* 
CC = L 

MUX2 MUX1 MUXO CC = H 
ZERO = L ZERO = H 

X X X YES ALL LOW ALL LOW ALL LOW 

L L NO STK MPC ORA 

L H NO STK MPC ORB 

H NO STK ORA MPC 

L H H NO STK ORB MPC 

H NO ORA MPC ORB 

H H NO ORA' (16-WAY BRANCH) MPC ORB' (16-WAY BRANCH) 

H H NO ORA STK MPC 

H H H NO ORB STK MPC 

H = high level. L = low level, X = irrelevant. 

* Reset command is implemented by setting S2-S0 = LLL. 
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14-bit by 9-word address stack 

TYPES SN54AS890, SN54AS891, SN74AS890, SN74AS891 
MICROSEOU ENCERS 

The positive-edge-triggered 14-bit address stack supplies on-board storage of nine control store addresses that sup­
port up to nine nested levels of microsubroutine, looping, and real-time interrupt functions. The stack pointer (SPl. 
which operates as an up-down counter, is updated after the execution of each PUSH operation and before each POP. In 
a PUSH operation, the address stored in the MPC register is loaded into the stack location addressed by the stack 
pointer, and the stack pointer is incremented. This address is available at the DRA port by enabling DRA (RAOE low and 
OSEL high). 

A POP operation causes the stack pointer to be decremented on the first rising clock edge following the arrival of the 
POP instruction at the S2-S0 pins. The value that was indexed by the stack pointer is effectively removed from the top 
of the stack. All PUSH and POP instructions are conditionally dependent upon the stack control inputs (S2-S0). the 
condition code (CC). the input value, and the zero-detect status. The desired option may be selected using the stack 
control inputs listed in Table 2. 

TABLE 2-5TACK CONTROL 

05EL 52 51 SO STACK OPERATION 

X L L L RESET AND CLEAR SP AND RP 

X L L H CLEAR SP AND RP IF CC = L AND ZERO = L 

X L H L POP IF CC = H OR CC = L AND ZERO = H 

X L H H POP IF CC = L A.ND ZERO = L 

X H L L PUSH IF CC = H OR CC '" L AND ZERO = H 

X H L H PUSH IF CC = L AND ZERO = L 

X H H L PUSH IF CC '" H OR CC = L AND ZERO = L 

H H H H HOLD SP AND READ 

L H H H HOLD SP AND RP 

The read pointer (AP) is a useful tool in debugging microcoded systems. A microprogrammer now has the ability to per­
form a nondestructive, sequential read of the stack contents from the DRA port. This capability provides the (.Iser with 
a method of backtracking through the address sequence to determine the cause of overflow without affecting program 
flow, the status of the stack-pointer or the internal data of the stack. Placing a high value on all of the stack inputs 
(S2-S0) and OSEL places the' AS890 or 'AS891 into the read mode. At each low-to-high clock transition, the value 
pointed to by the read pointer is available at the DRA port and the read pointer is decremented. Microcode diagnostics 
are simplified by the ability of the' AS890 or 'AS891 to sequentially dump the contents of its stack. The bottom of the 
stack is detected by monitoring the STKWRN/RER (stack warning/read error) pin. A high will appear when the stack 
contains one word and a READ instruction is applied to the S2-S0 pins. This signifies that tho last address has been 
read. The stack pointer and stack contents are uneffected by the READ opertion. Under normal PUSH and POP opera­
tions the read po:nter is updated with the stack pointar and contains identicai information. 

The STKWRNIRER pin alerts the system to a potential stack overflow or underflow condition. STKWRN/RER becomes 
active under tWO additional conditions. If seven of the nine stack locations (0-8) are full (the stack pointer is at 7) and a 
PUSH occurs, the STKWRN/RER pin will produce a high-level signal to warn that the stack is approaching its capacity, 
and will be full after one more PUSH. Knowledge that overflow potential exists allows bit-slice-based systems to con­
tinuously process real-time interrupt vectors. This signal will remain high, if HOLD, PUSH, or POP instructions occur. 
until the stack pointer is decremented to 7. 

The user may be protected from attempting to POP an empty stack by monitoring STKWRN/RER before POP opera­
tions. A high level at this pin signifies that the last address has been removed from the stack (SP = 0). This condition re­
mains until an address is pushed onto the stack and the stack pointer is incremented to one. 

Clearing the stack and read pointer is accomplished by placing low levels onto the stack control'lines (S2-S0). This 
function overrides all of the Y output MUX controls and places the Y bus into a low state. 
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TYPES SN54AS890, SN54AS891, SN74AS890, SN74AS891 
MICROSEOUENCERS 

register/counters 

Two loadable 14-bit registers extend the looping and branching capabilities of the' AS890 and' AS891 . Addresses 
may be loaded directy into register counter A (RA) and register counter B (RB) through the direct data ports OA 13-0AO 
and OB13-0BO. The values stored in these registers may either be held, decremented, or read as a result of the register 
control inputs (RC2-RCO), RAOE, and RBOE. All combinations of these functions are supported with the exception of a 
simultaneous decrement of both registers. Generation of iteration routines may be accomplished by loading RA and/or 
RB and operating them as a down counter. Loop termination is acknowledged by the ZERO output going high to in­
dicate that a register contains a binary one and that a decrement is about to take place. Because of this facility, a 
"decrement and branch on loop" termination may be executed in the same clock cycle. 

The contents of RA is accessable to the ORA port when OSEL is low and the output bus is enabled by RAOE being low. 
Oata from RB is available when ORB is enabled by RBOE being low. Note that control of the registers is maintained 
while an external value is active on the ORA and ORB ports. A value being directed from the ORA and ORB busses to 
the output will not inhibit the decrement operation. 

Register/counter controls are listed in Table 3 . 

TABLE 3 - REGISTER CONTROL 

RC2 RC1 RCO REG A REG B 

L L L HOLD HOLD 

L L H DEC HOLD 

L H L LOAD HOLD 

L H H DEC LOAD 

H L L LOAD LOAD 

H L H HOLD DEC 

H H L HOLD LOAD 

H H H LOAD DEC 

microprogram register and increment 

The microprogram register (MPC) and the incrementer (INC) provide the means for generating the next microprogram 
address for sequential addressing operations. The MPC may be loaded with either the outgoing address on the Y bus or 
may receive an external address for processing interrupt vectors. 

The current address on the Y bus is passed to the MPC at each rising clock edge, either unaltered (INC low) for 
repeating statements, or incremented by one (INC high) for addressing sequential control store locations. 

The MPC may also be externally loaded for subroutine and interrupt functions. Taking YOE high and forcing the new 
address onto the bidirectional Y bus loads the MPC with the new address at the positive clock edge. This value may 
also be incremented prior to storage in the MPC for sequential addressing of subroutines or interrupt routines. 

interrupts, 

Real-time vectored interrupt routines are supported for those applications where polling would impede system 
throughput. Any instruction, including PUSHes and POPs, may be interrupted. To process an interrupt, the following 
procedure should be followed: 

1. The bidirectional Y bus is placed into the high-impedance state by forcing YOE high. 

2. The interrupt entry point vector is then forced onto the Y bus and incremented to become the second 
microinstruction of the interrupt routine. This is accomplished by making INC high. 
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TYPES SN54AS890, SN54AS891, SN74AS890, SN74AS891 
MICROSEQUENCERS 

3. At the following clock edge, the second microaddress is stored in the MPC and the interrupted address will 
be stored in the INT RT register which always contains the outgoing value on the Y bus. This edge also 
causes the processor to begin execution of the first instruction of the interrupt routine. This first instruction 
must PUSH the address stored in the INT RT register onto the stack so that the proper return linkage is 
maintained. This is accomplished by making INT low and performing a PUSH. If this instruction were to be 
interrupted, the process would be repeated and the proper return linkage preserved. 

control inputs 

A listing of the response of internal elements in the' AS89D and' AS891 to various control inputs is given in Table 4. 

TABLE 4-RESPONSE TO CONTROL INPUTS 

PIN NAME 
LOGIC LEVEL 

HIGH LOW 

RAOE ORA output in high-Z state ORA output is active 

RBOE ORB output in high-Z state ORB output is active 

WE Y output in high-Z state Y output is active 

INT MPC to stack INT RT register to stack 

OSEL Stack to ORA buffer Input RA to ORA buffor input 

INC Adds one to Y output and stores in MPC Passes Y output to MPC unaltered 

MUX2-MUXO Table 1 Tabla 1 

S2-S0 Tobie 2 Table 2 

RC2·RCO Tabla 3 Tabla 3 

Instruction Dot 

Slxty·four mlcrosequenclng Instructions enable the 'AS69D and 'ASB91 to generate mlcro·addresses for up to 
18,364 locations. Any Instruction can be mada conditional depandlng upon the value of the externally applied condl· 
tlon coda (CCI and the value stored In either of the Internel reglstar/counters. 

The required signals for selection of the Y output sourca were listed In Table 1 . Suggested methods for Implementing a 
few commonly used Instructions are given In Table 6 and flowcharts showing execution examples are Illustrated In 
Figure 1. 

It should be noted that the term Jump refers to a subroutine call that must be accompanied by a return Instruction. The 
term branch Implies that a deviation from the program flow Is accomplished but no return Is required. 
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TYPES SN54AS890. SN54AS891, SN74AS890. SN74AS891 
MICROSEOUENCERS 

TABLE 5-'AS890 AND 'AS891 INSTRUCTION SET 

FUNCTION MNEMONIC MUX2 MUX1 

Continue CO NT X H 

Unconditional branch BR X L 

Conditional branch (DEC disabled) CBR H H 

Two-way branch (DEC enabled) BR2W H L 

Conditional loop on stack (DEC enabled) LOOPS L L 

Repeat (DEC disabled) REPEAT L L 

Loop on stack with exit (DEC enabled) LSWE L L 

Conditional jump to subroutine CJSR H H 

Jump to subroutine (DEC disabled) JSR H H 

Two-way jump to subroutine (DEC disabled) JSR2W H L 

Repeat until (DEC disabled) UNTIL L H 

Return from subroutine (DEC disabled) RTS L H 

Conditional return from subroutine CRTS L H 

Conditional return from subroutine or branch (DEC enabled) CRTSB L H 

Conditional branch and PUSH (DEC enabled) CBRP H H 

Conditional branch and POP (DEC disabled) CBRPO H H 

PUSH and continue PUSH L H 

POP and continue POP L H 

Exit from loop EXITLP L L 

Reset and clear stack/read pointer RESET X X 

32-way branch (DEC disabled) BR32W H L 

Execute n times (DEC enabled) NEX L L 

MUXO S2 S1 SO CC FIG 

X H H H H 1A 

X H H H H 1B 

X H H H V 1C 

L H H H V 1D 

X L H L L 1E 

X H H H L 1F 

X L H L V 1G 

X H L H V 1H 

X H L H H 11 

L H H L V 1J 

X L H L V 1K 

X L H H L 1L 

X L H H V 1M 

X L H H V 1N 

X H L H V 10 

X L H H V 1P 

X H X L H 1Q 

X L H L H 1R 

X L H L V 1S 

X L L L X 1T 

H H H H V 1U 

X L H L L 1V 

H = high level, L = low level, X = irrelevant, V = varies Icondition code value is dependent upon machine and data status and will vary accordingly). 
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TYPES SN54AS890, SN54AS891, SN74AS890, SN74AS891 
MICROSEQU ENCERS 

CONTINUE 

A 

CONDITIONAL BRANCH 

(DEC DISABLED) 

C 

NOTES: 1. Cc and ZERO are completed In the same clock cycle. 

UNCONDITIONAL BRANCH 

B 

TWO·WAY BRANCH (DEC ENABLED) 

See Nota 1. D 

2. The least significant four bits of these addresses will be stripped off and four new bits appended to them from the B3·BO port on' AS891 only. 

FIGURE 1 - 'ASS9D AND 'AS891 INSTRUCTION SET FLOWCHARTS 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFiCe BOX 225012 • DALLAS. TeXAS 75265 

4·59 
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4-60 

TYPES SN54AS890, SN54AS891, SN74AS890, SN74AS891 
MICROSEOUENCERS 

See Note 1. 

See Note 1. 

CONDITIONAL LOOP ON STACK 

(DEC ENABLED) 

CONDITIONAL LOOP ON STACK 

WITH EXIT (DEC ENABLED) 

G 

NOTES: 1. CC and ZERO are completed in the same clock cycle. 

See Note 1. 

r 
t 
I 
t 
I 
I 
L 

See Note 1. 

REPEAT (DEC DISABLED) 

-1 
I 
I 
I 
I 
I 
t 
I 
I 
t 

__ .J 

F 

CONDITIONAL JUMP TO SUBROUTINE 

H 

-, 
I 

I , 
I 
I 

.J 

2. The least significant four bits of these addresses will be stripped off and four new bitR appended to them from the 83·80 port on 'AS891 only. 

FIGURE 1 - 'AS890 AND 'AS891 INSTRUCTION SET FLOWCHARTS 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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TYPES SN54AS890, SN54AS891, SN74AS890, SN74AS891 
MICROSEOUENCERS 

JUMP TO SUBROUTINE 

REPEAT UNTIL 

(DEC DISABLED) 

K 

TWO-WAY JUMP TO SUBROUTINE 

RETURN FROM SUBROUTINE 

(DEC DISABLED) 

L 

NOTES: 1, CC end ZERO are completed In the same clock cycle, 

2, The least significant four bits of these addresses will be stripped oil end four new bits appended to them from the B3-BO port on' AS8S1 only, 

FIGURE 1 - 'ASB90 AND 'ASB91 INSTRUCTION SET FLOWCHARTS 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TeXAS 75265 
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TYPES SN54AS890, SN54AS891, SN74AS890, SN74AS891 
MICROSEOUENCERS 

CONDITIONAL RETURN 

FROM SUBROUTINE 

CONDITIONAL RETURN FROM 

SUBROUTINE OR BRANCH 

(DEC ENABLED) 

M See Note 1 and 3. N 

CONDITIONAL BRANCH 
AND PUSH (DEC DISABLED) 

o 
NOTES: 1. CC and ZERO are completed in the samo clock cycle. 

CONDITIONAL BRANCH 

AND POP (DEC DISABLED) 

p 

2. The least significant four bits of these addreses will be strip red off and four new bits appended to them from the 83-80 port on 'AS891 only. 
3. "12" denotes that the value 1 is loaded into the register B. It does not signify a microaddress value. 

FIGURE 1 - 'AS890 AND 'AS891 INSTRUCTION SET FLOWCHARTS 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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See Note 1. 

TYPES SN54AS890. SN54AS891, SN74AS890. SN74AS891 
MICROSEQUENCERS 

PUSH AND CONTINUE POP AND CONTINUE 

PUSH POP 

Q R 

EXIT FROM LOOP RESET AND CLEAR 

S T 

NOTES: 1. CC and ZERO are completed in the same clock cycle. 

2. The least significant four bits of these adJresses will be stripped off and four new bits appended to them from the 83·80 port on 'AS891 only. 

FIGURE 1 - 'AS890 AND 'AS891 INSTRUCTION SET FLOWCHARTS 

TEXAS INSTRUMENTS 4·63 
INCORPORATED 
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TYPES SN54AS890, SN54AS891, SN74AS890, SN74AS891 
MICROSEQUENCERS 

• S .. Notl 2. 

32-WAY BRANCH 

(DEC DISABLED) 

u S .. Nott 1. 

EXECUTE N TIMES 

(DEC ENABLED) 

v 
NOTES: 1. ~ Ind ZERO Ire completed In the lime clock cycl •. 

2. The I, .. t Ilgnlflcent lour bltl 01 th, ... ddr ..... will bo atrlpp,d ofllnd four new bltllppend.d to them Irom the 83-80 port on' ASB9 1 only. 

FIGURE 1- 'ASSSD AND 'ASSS1 INSTRUCTION SET FLOWCHARTS (Concluded) 

absolute maximum ratings over operating free-air tomperature range (unless otherwise noted) 

Supply voltage, VCC1 .............................................................. 7 V 
Supply voltage, VCC2 .............................................................. 3 V 
Input voltage: All Inputs ............................................................ 7 V 

I/O ports. _ .... _ ..... , , ............................................. 5.5 V 
Operating free-air temperature range: SN64AS890, SN64AS891 .................... - 66 °C to 126 °C 

SN74AS890,SN74AS891 ....................... 00Cto70 0C 
Storage temperature range ................................................. - 66°C to 160 °C 

Additional Information on these products can be obtained from the factory as It becomes available. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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TYPES SN54ASa90, SN54ASa91, SN74ASa90, SN74ASa91 
MICROSEOUENCERS 

recommended operating conditions 

SN54AS890 SN74AS890 

SN54AS891 SN74AS891 UNIT 

MIN NOM MAX MIN NOM MAX 

VCCl I/O supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VCC2 STL internal logic supply voltage 1.B 2 2.2 1.B 2 2.2 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.B O.B V 

-1 -1 
10H High-level output current 

-2.6 t 
mA 

~ 
All outputs 

10L Low-level output current except Y13-YO B B mA 

I Y13-YO 12 12 

TA Operating free-air temperature -55 125 0 70 DC 

t The extended conditions apply only if VCCl is maintained between 4.75 and 5.25V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS890 SN74AS890 
PARAMETER TEST CONDITIONS SN54AS891 SN74AS891 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK VCCl = 4.5 V. II = -lBmA -1.2 -1.2 V 

VCCl = 4.5 V. 10H = -1 mA 2.4 3.4 2.4 3.4 
VOH V 

VCCl =4.75V. 10H = -2.6 mA 2.4 

All outputs 
VCCl = 4.5 V. 10L = B rnA 0.55 0.55 

VOL except Y 13-YO V 

Y13-YO VCCl = 4.5 V. 10L = 12 mA 0.55 0.55 

Inputs VCCl = 5.5 V. VI = 7 V 0.1 0.1 
II mA 

I/O ports VCCl = 5.5 V. VI = 5.5 V 0.1 0.1 

Inputs 20 20 
IIH 

1/0 ports.6. 
VCCl = 5.5 V. VI = 2.7 V 

40 40 
I'A 

rA and OEB 0.4 0.4 

IlL Other inputs VCCl = 5.5 V. VI = 0.4 V 0.2 0.2 mA 

1/0 ports.6. 0.4 0.4 

10§ VCCl = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs low 100 100 
ICCl VCCl = 5.5 V rnA 

Outputs disabled 

Outputs high 

ICC2 VCC2 = 2.2 V Outputs low 130 130 mA 

Outputs disabled 

All typical values are at VCC = 5 V. TA = 25 DC. 

The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit curren~. lOS. 

A For 110 ports. thp. parameters IIH and III include output currents IOZH and IOZl. respectively. 

Additional information on these products can be obtained from the factory as it becomes available. 

TEXAS INSTRUMENTS 
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TYPES SN54AS890, SN54AS891, SN74AS890, SN74AS891 
MICROSEQUENCERS 

typical switching characteristics 

PARAMETER 
FROM 

(INPUT) Y 

CC 12 

18 
CK 

24t 

DRA13-DRAO 8 

tpd DRB13-DRBO 8 

MUX2-MUXO 12 

RC2-RCO 12 

52-SO 12 

YOE 8 

t Decrementing Register/Counter A or B and sensing a zero . 

setup and hold times 

PARAMETER 
FROM 

TO (DESTINATION! 
(INPUT! 

CC Stack (PUSH) 

Stack (POP, READ) 

DRA13-DRAO RCA, RCB, INT RT 

DRS13·DRBO RCA, RCB, INT RT 

INC MPC 

INT Stack (PUSH) 

tau Stllck (PUSH) 
MUX2·MUXO 

Stack (POP,READ) 

Stack (PUSH) 

RC2·RCO Stack (POP,READ) 

RCA, RCB 

Stack (PUSH) 
52·50 

Stack (POP,READ) 

th Any Input Any Destination 

minimum clock requirements 

PARAMETER 

twL(CK) Pulse width, clock low 

twH(CK) Pulse width, clock high 

tc(CK) Clock cycle time 

Add!tlonal Information on these products can be obtained from the factory a8 It becomes available. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

TO (OUTPUT! 
UNIT 

ZERO ORA ORB 

18 16 

26 t 

ns 

14 

TYP MAX UNIT 

10 

26 

8 

8 

12 

10 

10 na 

26 

10 

26 

12 

10 

26 

0 

MIN TYP MAX UNIT 

5 
10 ns 

40 
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FUNCTIONAL INDEX 

GATES AND INVERTERS 
POSITIVE-NAND GATES AND INVERTERS POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STO 
ALS AS H L LS S 

BOOKt 
NO. 

TTL 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD BOOKt 
TTL 

ALS AS H LS S NO. 

Hex 2-lnput Gate. 'B04 .. A ADV Z·374 

'04 · · · · · TTL 5-7 

Hex Inverters · AOV Z·11 

'1004 .. ADV Z·458 
.. CF 

Quadruple 2-lnput Gates '09 
. · · TTL 5-8 · ADV Z·17 

Triple 3-lnput Gates '15 
. · · TTL 5-10 · ADV Z·25 

'00 · · · · · TTL 5-6 
A ADV Z·3 

POSITIVE-OR GATES 

Quadruple 2-lnput Gates .. CF 

'1000 · ADV Z·45Z .. CF 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STO BODKt 
TTL 

ALS AS lS S NO. 

· · · · · TTL 5-8 Hex 2-lnput Gates '83Z .. A ADV Z·383 

Triple 3-lnput Gates '10 · ADV Z·19 .. CF 
'1010 · ADV Z·465 

'32 · · · TTL 5-13 . AOV Z·39 
Quadruple 2-lnput Gates .. . CF · · · · · TTL 5-1D '1032 . .. AOV Z·471 

Dual 4-lnput Gates '2D 
A ADV Z·Z7 .. CF 

Triple 4-lnput ORIN OR '802 .. ADV Z·371 

'10Z0 · ADV Z·469 POSITIVE-NOR GATES · · · · · TTL 5-1Z 

8-lnput Gates '30 · AOV Z·37 .. CF 

13-lnput Gates '133 · TTL 5-38 

· ADV Z·71 

TECHNOLOGY 
PAGE 

OESCRIPTION TYPE STD BOOKt 
TTL 

ALS AS L lS S NO. 

Hex 2-lnput Gates '805 ADV Z·377 

POSITIVE-NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS 
'02 · TTL 5-6 

Quadruple 2-lnput Gates ADV 2·7 
CF 

iECHNOLOGY 
PAGE 

DESCRIPTION TYPE STO 
ALS AS H L LS S 

BDOKt 
NO. 

TTL 

'1002 ADV Z·454 

Triple 3-lnput Gates '27 
TTL 5-12 
ADV Z·33 

'05 · TTL 5-7 
Hex Inverters AOV Z·13 

CF 
Dual 4-lnput Gates with Strobe '25 . TTL 5-11 

'1005 ADV Z·460 DualS-Input Gates '260 • TTL 5-57 

'01 
TTL 5-7 
ADV Z5 SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS 

Quadruple 2-lnput Gates 
'03 · TTL 5-7 

AOV 2·9 
'1003 AOV Z·456 

Triple 3-lnput Gates '12 
TTL 5-9 
AOV Z·Z3 

Dual 4-I~put Gates '22 · TTL 5-11 
ADV 2·31 

TECHNOLOGY 
BOOKt 

PAGE 
S NO. 

TTL 5-9 
SUP 17 

TTL 5-9 
SUP 17 

DESCRIPTION TYPE ~~~ ALS AS lS 

'14 • 
Hex Inverters '19 

'13 • 
Dual 4-lnput Positive-NAND 

'18 

PDSITIVE-ANO GATES 
SUP 17 · TTL 5-37 

'24 
Quadruple 2-lnput Positive-NAND 

'132 
TECHNOLOGY 

PAGE 
DESCRIPTION TYPE ~~ ALS AS H LS S 

BOOKt 
NO. CURRENT-SENSING GATES 

Hex 2-lnput Gates '8D8 .. A AOV 2·38D · · . TTL 5-8 OESCRIPTION 

Quadruple 2-lnpul Gates 'D8 · ADV Z·15 .. CF 
Hex 

'1008 · .. ADV 2·462 · · . TTL 5-9 OELAY ELEMENTS 

Triple 3-lnput Gates '11 · ADV 2·21 .. CF 
'1011 · AOV Z·467 

DESCRIPTION 

· TTL 5-11 Inverting'" Non-Inverting Elements, 2-lnput NAND buffers 

Dual4-lnput Gates '21 · AOV 2·29 .. CF 
Triple 4-lnput AND/~AND '8DD .. ADV 2·368 

tThe books are identified as follows: 
ADV = The Advanced low-Power Schottky/Advanced Schottky Data Book. 
BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP = 1 9B 1 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book. Contact the factory . 

• Denotes available technology. 

"" Denotes planned new products. 
A Denotes" A" suffix version available in the technology indicated. 

TEXAS INSTRUMENTS 5-3 
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FUNCTIONAL INDEX 

GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS 
AND-DR-INVERT GATES GATES, BUFFERS, DRIVERS, AND BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
TECHNOLOGY 

PAGE 
DESCRIPTION TYPE STD 

ALS AS H L LS S 
BOOK! 

NO. 
TTL DESCRIPTION 

2-Wlde 4-lnput '55 · · · TTl 5-19 
4-Wlde 4-2-3-2-lnpul '64 • TTl 5-20 
4-Wlde 2-2-3-2-lnput '54 · TTL 5-18 
4-Wlde 2-lnpul '54 . TTl 5-18 
4-Wlde 2-3-3-2Inpul '54 · · TTl 5-18 
Du.12-Wlde2-lnput '51 . · · · • TTL 5-16 

Nan-Inverting 

AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS Octal Buffers/Drivers 

DESCRIPTION 

4-Wlde 4-2-3-2-lnput 

EXPANDABLE GATES 

TECHNOLOGY 
PAGE 

OESCRIPTION TYPE STO BOOK! 
TTl 

ALS AS H L LS NO. 
Inverting Oct.1 
Buffers/Drivers 

Ou.14-lnput Positive-NOR 
'23 • TTl 5-11 

With Strobe 
4-Wlde AND-OR '52 • TTL 5-17 
4-Wlde AND-OR-INVERT '53 • · TTL 5-17 
2-Wlde AND-OR-INVERT '55 · · · TTl 5-19 Inverting Ind Nan-Inverting 

Du.1 2-Wlda ANO-DR-INVERT '50 • • TTl 5-16 Oct.1 Buliars/Drlvers 

O;t.1 Tr.nscell'lrs 
EXPANOERS 

TECHNOLOGY 
PAGE 

OESCRIPTION TYPE ~~~ ALS AS H 
BOOK! 

NO. 
Nan-Inverting 

Hax Buffers/Drivers 

Du.14-lnput '60 • • TTl 5-19 
Trlpl.3-lnput '61 · TTL 5-19 
3-2-2-3-lnput AND-OR '62 • TTL 5-20 

Inverting 
Hex Buffers/Drivers 

BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS 
Quad Burfers/Drlvers 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD 
ALS AS LS S 

BOOK! 
NO. 

TTL 

with Independent 
Output Controls 

'07 · TTl 5-8 Nan-Inverting 

Hex '17 · TTL 5-10 Quad Transceivers 

'1035 .. ADV 2-477 
'06 · TTL 5-7 Inverting 

Hax Inverter '16 · TTL 5-10 ~uad Transceivers 

'1005 .. ADV 2·460 Quad Transceivers 
'26 · · TIL 5-12 

Quad 2-lnput Positive-NAND '3B • · · TTL 5-13 

• ADV 2·45 

with StoragE 
12-lneut NAND Gale 
Controller and Bus Driver 

'39 · cr 
'1003 · AOV 2·456 

for 8080A System 

Quad 2-lnput Pasijlve-NOR '33 · • TTL 5-13 · ADV 2-41 

DESCRIPTION 

Hex 2-lnput Po'itive-NAND 
Hex 2-lnput Positive-NOR 
Hax 2-lnput PoSITive-AND 
Hex 2-lnput Positive-OR 
Quad 2-lnput Positive-NOR 
Dual 4-lnput Posijive-NAND tThe books are identified as follows: 

ADV = The ALS/AS Data Book 
BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP = 1981 Supplement to the TTL Data Book for Design Engineers. second edition 
TTL = The TTL Data Book for Design Engineers. second edition 
CF = Data sheet is not presently available in a book_ Contact the factory. 

• Denotes available technology. 
"'Denotes planned new products. 
'Denotes very low power. 
A Denotes" A" suffix version available in the ttlchnology indicated. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

TECHNOLOGY 
TYPE STO 

TTL 
ALS AS LS S 

'241 • · · . '244 · · · .. 
'465 • .. 
'467 · .. 
'541 • .. 

',241' 
'12W · '231 .. 

'240 • · · • '4ES • 
• 

'468 • · '540 • .. 
'1240' • 

'230 .. 
'245 · • .. 

'1245 · '365 
A A .. 

'367 A A .. 
'366 

A A .. 
'368 

A A .. 
'125 · A 
'126 • A 
'425 · '426 · '243 · · .. '12431 .. 
'242 · · .. 

12421 .. 
'226 · '134 · '42B · '43B · 

50-0HMI75-0HM LINE DRIVERS 

TECHNOLOGY 
TYPE STD 

ALS AS S 
TTL 

'804 .. A 
'80S .. A 
'808 .. A 
'832 .. A 
'128 · '140 • 

PAGE BOOK! 
NO. 

TTl 5-5 
ADV 2·159 
TTl 5-54 
ADV 2·169 
SUP 95 
ADV 2·230 
SUP 95 
ADV 2·230 
SUP 90 
ADV 2·261 
ADV 2·479 
AOV 2·48B 
ADV 2·156 
TTl 5-53 
ADV 2·159 
SUP 95 
ADV 2·~3D 
SUP 95 
ADV 2·230 
SUP SB 
ADV :·261 
ADV 2-479 

AOV 2·155 

TTl 7-349 
AD~ 2·174 
ADV 2·~89 

TTL 5-66 
ADV ·214 
TTL 5-66 
ADV 2·214 
TTl 5-66 
ADV 2·214 
TTl 5-60 
ADV 2·214 
TTl 5-37 
TTL 5-37 
TTL 5-71 
TTL 5-72 
TTL 5-54 
ADV 2·164 
ADV 2·482 
TTl 5-54 
ADV 2·164 
ADV 2·482 

TTL 7-345 

TTL 5-38 
TTL 7-514 
TTl 7-514 

PAGE 
800K! 

NO. 

ADV 2·374 
ADV 2·377 
AOV 2·380 
ADV 2·383 
TTl 537 
TTL 5-39 



FUNCTIONAL INDEX 

BUFFERS, DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS 
BUffERS, CLOCK/MEMORY DRIVERS OCTAL BHTRI-DIRECTIONAL BUS TRANSCEIVERS 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE ~~ ALS AS H LS S 
BOOKt 

NO, DESCRIPTION 

Hex 2-lnout Pos~ive-NAND '804 ADV 2·374 
Hex 2-lnput Pos~ive-NOR '80S ADV 2·377 
Hex 2-lnput PosHive-ANO '808 AOV 2·3BO 
Hex 2-lnput Positive-OR '832 AOV 2·383 

Hex Inverter '1004 
AOV 2·45B 
Cf Low 

Hex Buffer '1034 ADV 2·474 

'37 
TIL 5-13 

Quad 2-lnput Pos~ive-NANO AOV 2·43 

12 mA/24 mA/4B rnA Sink, 
Power 

True OutpulS 

'1000 
AOV 2·452 
CF 

'28 
TIL 5-12 

Quad 2-lnput Positive-NOR ADV 2·35 
'1002 AOV 2·454 

Quad 2-lnput Pos~ive-ANO '1008 ADV 2·462 
Quad 2-lnput PosHivo-OR '1032 AOV 2·471 Very Low 

Triple 3-lnput Positive-NAND '1010 AOV 2·465 Pow", 

Triple 3-lnput Positive-AND 'lOll ADV 2·467 
Triple 4-lnput AND-NAND '800 ADV 2·36B 
Triple 4-lnput OR-NOR '802 ADV 2·371 

'40 · TIL 5-14 
Dual 4-lnput Pos~ive-NAND ADV 2·47 

'1020 ADV 2·469 
Low 

Line Driver/Memory Driver 
'436 · SUP 77 with Series D_mping Resistor 

Line Driver/Memory Driver '437 · SUP 77 

12 mA/24 mA/4B rnA Sink, Power 
Invorting Outputs 

BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS AND DRIVERS 

TYPE TECHNOLOGY 
PAGE 

DESCRIPTION OF TYPE 
ALS AS LS S 

BOOKt 
NO. 

OUTPUT 

Very Low 
Power 

Quad with Bit Oirection 3-State '446 SUP 89 
Controls 3-State '449 SUP 89 Low 

OC '440 SUP 81 12 mAl24 mA/48 rnA Power 
OC '441 SUP 81 

Quad Tridirection 3-State '442 SUP 81 
3-State '443 SUP 81 

Sink, True Dutputs 
Very Low 

Power 
3-State '444 SUP 81 

OC '448 SUP 81 
4·Bit with Storage 3-State '226 · TTL 7-345 Low 
Controlier and Bus Driver '428 · TTL 7-514 12 mA/24 mA/48 rnA Power 
lor 8080A Systems '438 · TTL 7-514 Sink, tnvertlng Outputs 

Very Low 
Power 

Low 
12 mAl24 mAl48 rnA 

Power 
Sink, True and 
Inverting Outputs Very Low 

Power 

Registered with Multiplexed 
12 mA/24 mA/4B rnA True Outputs 

Registered with Multiplexed 
12 mA/24 mA/4B rnA Inverting 
Outputs 

Universal Transceiver/ 
t The books are identified as follows: Port Controliers 

ADV = The ALS/AS Data Book 

BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 

SUP = 1981 Supplement to the TTL Data Book for Design Engineers, second edition 

TTL = The TTL Data Book for Design Engineers, second edition 

CF = Data sheet is not presently available in a book. Contact the factory . 

• Denotes available technology . 

.... Denotes planned new products. 

A Denotes" A" suffix version available in the technology indicated. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • OALLAS, TEXAS 75265 

TYPE TECHNOLOGY 
OF TYPE 

OUTPUT 
ALS AS LS 

3-State '245 · .. · DC '621 · · 3-State '623 · · .. 
OC, Htate '639 · · 3-State '652 

... · .. 
OC,3-State '654 ... · OC '1621 ... 

3-St_t. '1623 ... 
OC,3-State '1639 ... 

3-State '620 · · .. 
OC '622 · · OC,3-State '638 · · 3-State '651 

... 

· .. 
OC,3-State '653 ... · 3-State '1620 ... 

OC '1622 ... 
OC,3-State '1638 ... 

OC '641 · · 3-State '645 · .. · OC '1641 ... 
3-State '1645 · 3-State '640 · · .. 

OC '642 · · 3-State '1640 · OC 1642 ... 
3-State '643 · · .. 

OC '644 · · 3-State 1643 ... 
OC 1644 ... 

3-State '646 .. · .. 
OC '647 

... · 3-State '648 

... · .. 
OC '649 

... · 3-State '877 .. 

PAGE 
BOOKt 

NO. 

AOV 2·174 
TIL 7-349 
AOV 2·307 
SUP 141 
AOV 2·307 
SUP 141 
CF 

AOV 2·327 
SUP 157 
AOV 2·344 
SUP 175 
Cf 

AOV 2·344 
CF 

ADV 2·500 
ADV 2500 
ADV 2·506 
AOV 2·307 
SUP 141 
Cf 

AOV 2·307 
SUP 141 
AOV 2·327 
SUP 157 
AOV 2·344 
SUP 175 
CF 

AOV 2·344 
CF 

ADV 2·500 
ADV 2·500 
AOV 2·506 
ADV 2·331 
SUP 161 
ADV 2·331 
SUP 161 
ADV 25ID 
AOV 2·510 
AOV 2·331 
SUP 161 
CF 

ADV 2·331 
SUP 161 
ADV 2·510 
ADV 2·510 
ADV 2·331 
SUP 161 
CF 

ADV 2·331 
SUP 161 
ADV 2·510 
ADV 2·510 
ADV 2·33 
SUP 168 
CF 

ADV 2·337 
SUP 168 
ADV 2·337 
SUP 168 
CF 

AOV 2·337 
SUP 168 

ADV 2·421 
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5·6 

FUNCTIONAL INDEX 

FLIP-FlOPS, LATCHES, AND MULTIVIBRATORS 
DUAL AND SINGLE FliP-FlDPS ~UAD AND HEX FliP-FlDPS 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD BOOKt 
TTL 

AlS AS H l lS 5 NO. 

NO. OUT· 
TECHNOLOGY 

DESCRIPTION 
FFs PUTS 

TYPE ~~~ AlS AS lS 5 
BOOKt 

'73 A TTL 5-22 
'76 A TTl 5-23 

'174 • · · TTL 
6 a .. .. ADV 

'78 A TTl 5-24 '378 · TTL 
'103 · TTL 5-31 D Type '171 · CF 
'106 · TTL 5-32 
'107 A TTl 5-32 

4 o,a 'm • • · TTL .. .. ADV 
'lOB · TTL 5-32 '379 · TTL 

Dual J-K Edge-Triggered 
'109 · A TTL 5·31 . .. ADV 2·54 

J·K 4 0 
'276 • TTL 
'376 • TTL 

'112 
A • TTL 5·34 

A .. ADV H7 
DCTAl D-TYPE FlIp·FlOPS 

'113 
A • TTL 5·34 

A .. AOV 2·6D 

'114 
A • TTL 5·34 

A .. ADV 2·63 
'70 · TTL 5-21 

Single J.I( Edge·Trlggered '101 • TTL 5·31 
'lD2 • TTL 5·31 
'73 • • · TTL 5·22 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE ~~~ AlS AS lS S 

BOOKt 

3-State '374 .. • ADV 
True Data · • TTL 

3-State '574 • .. ADV 

2·State '273 
.. ADV 

• • TTl 

Dual Pulse·Trlggered 
'76 • • TTL 5-23 
'78 · • TTL 5·24 

'107 • TTL 5·33 

True D.ta with Clear 3·State '575 • .. ADV 
3·State '874 • .. ADV 
3·St.te '876 · .. ADV 

Single Pulse·Trlggered 
'71 • · TTL 5·21 
'72 • · • TTL 5·22 

True w~th Enable 2·State '377 • TTl 
3·State '534 .. .. ACV 

Dual J-K With DUe 
'111 · TTl ~·33 lockout 

Invenlng 3-State '564 · ADV 
3·State '576 · .. ADV 

Single J·K With Data 
'110 • TTL 5-33 

lockout Invartlng with Clear 
3-State '577 • .. AOV 
3-State '879 · .. AOV 

Dual D-Type '74 · · • A • TTL 5-33 

• .. ADV 2·49 
Invenlno with Preset 3·State '816 · .. ADV 

OCTAL lATCHES 

~UAD lATCHES TECHNOLOGY 

TECHNOlDGY 
P!.GE 

DESCRIPTIDN DUTPUT TYPE ~~~ AlS AS l lS 
BDOKt 

NO. 

DESCRIPTION OUTPUT TYPE ~~~ AlS AS l lS S 
BOOKT 

3·State '373 · · TTL 
Transparent .. · ADV 

Dual2·8lt 
2·St.te '75 · • · TTL 7·35 
2-State '77 · . · TTl 7·35 

Transparent 
2-State '375 · TTL 7-478 

S-R 2·State '279 • · TTL 5·59 

3·State '573 · .. AOV 

Dual4-8lt 
2-State lUO • TTL 
2·State '116 · TTl 

Transparent 
3·S1ate 'B13 • .. ADV 
3·State '533 .. .. ADV 

Inve~lng Transparent 3-State '563 · ADV 
3-State '5BO · .. ADV 

RETRIGGERABlE MONOSTABlE MUlTiVIGRATORS 

TECHNOLOGY 
PAGF. 

DESCRIPTION TYPE ~~~ AlS AS lS l 
BOOKt 

HO. 

Single 
'122 . · . TTL 5-36 
'422 · SUP 73 

Dual 
'123 . · . TTL 5-36 
'423 · SUP 73 

Dllal4·8lt 
3·State '880 · .. ADV 

Inverting Transparent 
3-State '604 · SUP 

2-lnput Mu~iplexed 
OC '605 • SUP 

3-State '606 · SUP 
DC '607 · SUP 

Addressable 2·State '259 • • TTL .. ADV 
Multi-Mode BuHered 3-State '412 · TTL 

MONOSTA8lE MUlTIVIB~ATORS WITH SCHMITT-TRIGGER INPUTS 

DESCnlPTION 

Single 
Dual 

tThe books are identified as follows: 
ADV = The ALS/AS Data Book 
BMC = The Bipolar Microcomputer Components Data Book for Design E:ngineers, third edition 
SUP = 19B 1 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book. Contact the factory . 

• Denotes available technology . 

... Denotes planned new products. 

A Denotes" A" suffix version available in the technology indicated. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

TECHNOLOGY 
TYPE ~~~ I AlS I AS IlS I 5 

BOOKt 

'121 . , I I I TTL 
'221 . · TTL 

PAGE 
NO. 

7-253 
2·121 
7-481 

7-253 
2·121 
7·481 
7-401 
7-479 

PAGE 
NO. 

2·224 
7·471 
2·294 
2,192 
7·338 
2·294 
2·415 
2·427 
7·481 
2·247 
2·276 
2·300 
2·300 
2·427 
2·415 

PAGE 
NO. 

7·471 
2·11B 
2·288 
1-113 
7·115 
2·409 
2·241 
2·473 
2·288 

2·433 

124 
124 
124 
124 

7·376 
2·191 
7-502 

PAGE 
NO . 

5-35 
5-33 



FUNCTIONAL INDEX 

REGISTERS AND PROGRAMMABLE LOGIC ARRAYS 
SHIFT REGISTERS 

NO. -~~- TECHNOLOGY 
PAGE 

DESCRIPTION OF -: ~ 3 ~ TYPE STO 
AlS AS l lS S 

BOOK! 
NO. 

BITS TTL 
Sign-Prolected X X '322 SUP 47 

X X X X '198 · TTL 7-338 

Parallel-In, X X X X '299 · TTL 7-437 
ADV 2·196 

Parallel-Oul, 
TTl 7-443 

Bidirectional 
X X X X '323 

AOV 2·205 
X X X X '194 · · TTL 7-316 

Parallel-In, 
Parallel-Out, X X X X '671 SUP 187 
Registered X X X X '672 SUP 187 
Outpuls 

X X '199 · TTL 7-338 
'96 · TTL 7-95 
'95 A TTL 7-89 

Parallel-In, 
'99 TTL 7-109 

X X '178 · TTL 7-265 
Parallel-Out 

X X '179 · TTL 7-265 
'195 · · TTL 7-324 
'295 TTl 7-429 

X '395 TTL 7-496 

Serial-In, 
16 X X X '673 SUP 193 

TTl 7-206 
Parallel-Oul '164 

ADV 2·104 
16 X X X '674 SUP 193 

Parallel-In, X X '165 
TTL 7-212 
~DV 2·107 

Serial-Out 
TTL 7-217 

X X '166 
ADV 2·109 

Serial-In, '91 A TTL 7-81 
Serial-Out '94 · TTL 7-86 

OESCRIPTtON 

8 Words X 2 Blls 

4 Words X 4 Bits 

Dual 16 Words X 4 Bits 

OESCRIPTtON 

Quadruple Multiplexers 
With Storage 

8-BIt Universal ShiH 
Registers 

Quadruple Bus-BuNer 
Registers 

Octat Storage Register 

DESCRtPTION 

REGISTER FilES 

TECHNOLOGY 
PAGE 

OUTPUT TYPE ~~ AlS AS lS 
BOOK! 

NO. 

3-State '172 . TTL 7-245 
DC '170 . . TTL 7-237 

3-State '670 . TTL 7-526 
3-State '870 .. ADV 2·404 
3-State '871 .. ADV 2·404 

OTHER REGISTERS 

TECHNOLOGY 
BODKI 

PAGE 
NO. TYPE ~;~ AlS AS l lS S 

'98 TTL 7-107 
'29B • TTL 7-432 

'3098 TTL 7-499 
'399 TTL 7-499 

'299 1-+--+-t-+--"+=-t--:-:''-H~.-4 
TTL 7-437 
ADV 2·196 

'173 • TTL 7-249 

'396 SUP 71 

PROGRAMMABLE lOGIC ARRAYS 

INPUTS 
OUTPUTS TYPE NO. OF 

BOOKt 
PAGE 

NO. TYPE NO. PINS NO. 
8 Active-low 'Pl16lB 

16 + Registered I :~~~::: 20 ADV 

T I 'Pl16R4 
8 Active-low 'PlR19l8 
8 'PlRI9R8 

19 Registered ~Registered ~ 24 AOV 
SHIFT REGISTERS WITH lATCHES 

NO. TECHNOLOGY 
PAGE DESCRIPTION OF OUTPUTS TYPE 

AlS AS lS 
BOOK! 

NO. 
BITS 

Fixed-OR Arrays 

Parallel-In, Parallel-Out 3-State '671 SUP 187 
with Output latches 3-State '672 SUP lB7 

16 2-State '673 SUP 193 

Serial-In, Parallel-Out 
BuNered '594 CF 
3-State '595 SUP 110 with Output latches 

DC '596 SUP 110 Field-Programmable 

DC '599 CF 14 x 32 x 6 logic Arrays 

Parallel-In, Serial-Out, 
2-State '597 SUP 114 

with Input Lalches 

Field-Progra!"mabte 
logic Sequencers 

Parallel 1/0 Ports with 
Input latches, Multiplexed 3-State '598 SUP 114 
Serial Inputs 

SIGN-PROTECTED REGISTERS 

I DESCRIPTION 
NO. MODES TECHNOLOGY 

PAGE 
OF ~ \~\g\~ TYPE 

AlS \ AS \lS 
BOOK! 

BITS 
NO. 

I Sign-Protected Register 8 X I I X I X '322 It A SUP 47 

t The books are identified as follows: 
ADV = The ALS/AS Data Book 
BMC = The Bipolar Microcomputer Components Data Book for DeSign Engineers, third edition 
SUP = 1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book. Contact the factory. 

o Denotes available technology. 

"" Denotes planned new products. 

A Denotes" A" suffix version available in the technology indicated. 

B Denotes "B" suffix version available in the technology indicated. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS:TEXAS 75265 

'" I'PlRI9R4 4 
8 Active-low 'PlT19l8 

19 latched + Registered I :~~;~::: 24 ADV .. 
T I'PlT19R4 

8 Active-low 'Pl20lB 

20 ~ 
Registered I :~~~~:: 24 AOV 

'" t+ I 'Pl20R4 4 

14 6 
3-State 'Pl839 

ADV 
DC 'Pl840 

3-State 'Pl333 
24 

I1or12 6 
DC 'Pl335 

ADV 
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5·8 

FUNCTIONAL INDEX 

COUNTERS 
SYNCHRONOUS COUNTERS - POSITIVE·EOGE TRIGGER EO ASYNCHRONOUS COUNTERS (RIPPLE CLOCK) - NEGATIVE· EDGE TRIGGER EO 

PARALLEL 
TECHNOLOGY 

PAGE 
DESCRIPTION TYPE STD S BOOK! 

LOAD 
TTL 

ALS AS L LS NO. 
PARALLEL 

TECHNOLOGY 
DESCRIPTION 

LOAD 
TYPE ~~~ ALS AS L LS 

S BOOK! 

Sync '160 · A TTl. 7·190 · .. ADV 2·94 
Set-To·9 '90 A . · TTL 

'68 · CF 

Sync '162 · A · TTL 7·190 
Decade · .. ADV 2·94 

Decade Yes '176 · TTL 
Yes '196 • · · TTL 

Sync '560 · ADV 2·264 Set-To·9 '290 • · TTL 
Sync '668 · SUP 179 None '93 A . · TTL 
Sync '690 · SUP 211 '69 · CF 
Sync '692 • SUP 211 4·Blt Binary Yes '177 · TTL 

Sync '16B 
B • TTL 7·226 

• .. AOV 2·112 
Yes '197 · · · TTL 

None '293 · • TTL 

Async '190 · • TTL 7·296 · AOV 2·138 
Decade Up/Down 

Async '192 • . · TTL 7·306 · ADV 2·145 

0Ivlde·By·12 None '92 A · TTL 

Dual Decade 
None '390 • · TTL 

Set·To·9 '490 · · TTL 
Dual 4·Blt Binary None '393 · · TTL 

Sync '568 · ADV 2·279 
Sync '696 • SUP 217 B·BIT BINARY COUNTERS WITH REGISTERS 
Sync '698 · SUP 217 

Decade Rate 1 Async 
'167 • TTL 7·222 

Multiplier, Fa Set·to·9 DESCRIPTION 

Sync '161 · A TTL 7·190 · .. ADV 2·94 Parlliel Register 

Sync '163 • A • TTL 7·190 

4-8 It Binary • .. ADV 2·94 
Sync '561 · AOV 2·284 

Outputs 
Paraliel Register Inputs 
Parall.II/O 

SYM '669 • SUP 179 
Sync '691 · SUP 211 
Sync '693 · SUP 211 

Sync '169 
B · TL 7·226_ ., .. ADV 2·112 DESCRIPTION 

Async '191 · · TTL 7·296 · ADV 2·138 
4-BItBlnary • • • TTL 7·306 
Up/Down Async 193 · ADV 2·145 

50·to·1FrIQuencyDlvlder 
60·to-1 Frequency Divider. 
6·BII Binary R.le Muillpller, 

Sync '569 · ADV 2·279 Decade Rale Multiplier, 
Sync '697 • SUP 217 
Sync '699 • SUP 217 

6·Blt Binary 1 '97 · TTL 7·102 
Rate Multiplier, Hz 

8-8lt Up/Down 
Async CLR 'B67 . AOV 2·399 
Sync CLR '869 . ADV 2·39 

tThe books are identified as follows: 

ADV = The ALS/AS Data Book 
BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 

SUP = 1981 Supplement to the TTL Data Book for Design EnginePrs, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF ~ Data sheet is not presently available in a book. Contact the factory . 

• Denotes available technology . 

.... Denotes planned new products. 

A Denotes" A" suffix version available in the technology indicated. 

B Denotes "B" suffix version available in the technology indicated. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

TYPE TECHNOLOGY 
OF TYPE 

ALS AS LS 
BOOK! 

OUTPUT 
3·State '590 · SUP 

DC '591 • SUP 
2·Stall '592 • SUP 
3·Slale '5QJ · SUP 

FRECUENCY DIVIDERS, RATE MULTIPLIERS 

TECHNOLOGY 
TYPE STO 

ALS AS LS 
BOOK! 

TTL 
'56 . CF 
'57 . CF 
'97 . TTL 

'167 . TTL 

PAGE 
NO. 

7·72 

7·259 
7·331 
7·423 
7·72 

7·259 
7·331 
7·423 
7-72 
7·489 
7·520 
7·489 

PAGE 

NO. 

101 
101 
105 
105 

PAGE 
NO. 

7·102 
7·222 



( 

FUNCTIONAL INDEX 

DECODERS, ENCODERS, AND DATA SELECTORS/MULTIPLEXERS 
DATA SELECTORS/MULTIPLEXERS DECODERS/OEM UL TlPLEXERS 

TYPE TECHNOLOGY 
PAGE 

TYPE TECHNOLOGY 
DESCRIPTION OF TYPE ;~~ ALS AS L LS S 

BOOK! 
NO. 

DESCRIPTION OF TYPE ~~~ ALS AS L LS S 
BOOK! 

OUTPUT OUTPUT 

2-St.te 't50 
TTL 7-157 

4-To-16 
2-St.te '154 · TTL 

CF OC '159 · TTL 
16-to-l 

'850 CF 4-To-IO BCD-to-Decim.1 2-St.te '42 A TTL 
Du.1 B-to-l 3-St.te '351 . TTL 7-451 4-To-IO Excess-3-To-

2-St.te '43 A TTL · TTL 7-157 Decimal 
2-St.te '151 

ADV 2B2 4-To-IO Excess-3-Gray-To-
2-St.te '152 A TTL 7-157 Decim.1 

2-St.te '44 A TTL 

3-St.te '251 · TTL 7-362 
3-To-8 with Address 

'131 ADV 
8-to-l 

ADV 2-177 ADV 
3-St.te '354 SUP 53 

L.tches 2-St.te '137 
SUP 

2-St.te '355 SUP 53 
2-St.te '138 

ADV 
3-St.te '356 SUP 53 3-To-8 TTL 
2-St.te '357 SUP 53 J-St.te '538 ADV 

2-St.te '153 · TTL 7-165 
2-St.te '139 

ADV 
AD'~ 2·86 TTL · TTL 7-369 Du.12-To-4 2-St.te '155 · TTL 

3-St.te '253 
ADV 2-183 DC '156 · TTL 

Du.14-to-l 
TTL 7-454 Du.ll-To-4 Decoders 3-St.te '539 ADV 

2-St.te '352 
ADV 2-206 

3-St.te '353 
TTL 7-457 CODE CONVERTERS 
AOV 2·210 

3-St.te '604 SUP 124 ~~ ac '605 SUP 124 DESCRIPTION TYPE BOOK! 
Oct.1 2-To-l with Storage 

3-St.te '606 SUP 124 
STD S 
TTL 

OC '607 SUP 124 6-Line-BCO To 6-Line Binary, Or 4-Line To 4-Line 
'IB4 . 2-St.te '98 TTL 7-107 BCD 9's/8CD 10's Converters 

2-St.te '298 . TTL 7-432 6-Bit-8inary To 6-Bit-BCD Converters 'IB5 A Qu.d 2-To-l with StDr2ge 2-St.te '398 TTL 7-499 8CD-To-Binary Converters '484 
2-St.te '399 TTL 7-499 Binary-To-BCD Converters '485 

2-St.te '157 · TTL 7-181 
ADV 2-90 

PRIORITY ENCODERS/REGISTERS 
7-181 

2-St.te '158 · TTL 
ADV 2·90 

Quad 2-to-l · TTL 7-372 DESCRIPTION 3-St.te '257 
AOV 2·187 

3-St.te '15B · TTL 7-372 Full BCD 
AOV 2-187 C.sc.d.ble Oct.1 

6-to-l Universal Multiplexer 3-St.te '857 ADV 2-386 C.sc.d.ble Oct.1 With 3-St.te Outputs 
4-Bit C.sc.d.ble With Registers 

t The books are identified as follows: 
ADV = The ALS/AS Data Book 
BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP = 1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book. Contact the factory . 

• Denotes available technology . 

... Denotes planned new products. 

A Denotes "A" suffix version available in the technology indicated. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

TECHNOLOGY 
TYPE ;~~ ALS AS 

'147 · '148 · '348 
'278 · 

TTL 

TTL 
BMC 
BMC 

LS BOOK I . TTL 
TTL 
TTL 
TTL 

PAGE 
NO. 

7-171 
7-1BB 
7-15 

7-15 

7-15 

2·68 
2-73 
19 
2-76 

7-134 
2·253 
2·79 

7-134 
7-175 
7-175 
2-257 

PAGE 
NO 

7-290 

7-290 
2-71 
2-71 

PAGE 
NO. 

7-151 
7-151 
7-448 
7-403 

1':'0" .,'J 
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5·10 

FUNCTIONAL INDEX 

DISPLAY DECODERS/DRIVERS, MEMORY/MICROPROCESSOR CONTROLLERS, 
AND VOLTAGE-CONTROLLED OSCILLATORS 

OPEN-COLLECTOR OISPLAY OECOOERS/DRIVERS MEMORY/MICROPROCESSOR CONTROLLERS 

PFF-STATE TECHNOLOGY 
PAGE 

DESCRIPTION OUTPUT TYPE STD 
ALS AS L LS 

BOOK' 
NO. 

VOLTAGE TTL 
30 V '45 · TTL 7-20 

DESCRIPTION TYPE 
TECHNOLOGY 

ALS AS LS 

System Controllers For 8080A 
'428 
'438 

BCD-To-Declmal 
60 V '141 · TTL 7-138 
15 V '145 · · TTL 7-148 

System Controller, Unlyorsal '482 
System Controllers, UniYersal '890 .. 

7V '445 · SUP 87 (or For '88B, '889) '891 .. 
30 V '46 A . TTL 7-22 
15 V '47 A . · TTL 7-22 
5.5 V '48 · · TTL 7-22 
5.5 V '49 · · TTL 7-22 

Memory I Transparenl, 4K,16K '600 A 
Burst Modos 64K '601 A Relresh 

L 4K,16K '602 A C t II I Cycle Stoal, 
on ro ers Burst Modes J 64K '603 A 

BCD-To-Seyen-S,gmen' 
30 V '246 · TTL 7-351 
15 V '247 · · TTL 7-351 
7V '347 · SUP 51 

Memory Cycle Controller '608 · Memory Mappors 
3-State '612 · OCI '613 · 7 V '447 · SUP 93 Memory Mappers I 3-Stale l '610 · 5.5 V '248 · · TTL 7-351 With OulputLatches I OC' '611 · 5.5 V '249 · · TTL 7-351 Multi-MOde Latches (8080A Applications) '412 

Clock Elements (80BOA Applicalions) '424 · OPEN COLLECTDR OISPOAY DECODERS/DRIVERS WITH COUNTERS/LATCHES 

DESCRIPTION 
TECHNOLOGY PAGE 

CLOCK GENERATOR CIRCUITS 

BOOK! 
PAGE 

S NO, · TTL 7-514 · TTL 7-514 · BMC 3·57 
ADV 4·51 
ADV 4·51 
SUP 119 
SUP 119 
SUP 119 
SUP 119 
SUP 128 
SUP 133 
SUP 133 
SUP 133 
SUP 133 · TTL 7-502 
CF 

TYPE ~~~ ALS AS BOOK' NO, TECHNOLOGY 
DESCRIPTION TYPE STD BOOK' PAGE 

TTL ALS AS LS S NO, BCO Counter/4-Bit Lalch/BCD-To-Declmal 
Decoder/Drlyor 

BCD Counter/4-Bit Latch/BCD-To-Seyen-Segment 
D,coder/Led Drlyer 

BCD Counter/4-Bit Latch/BCD-To-Seyen-Segment 
D,coder/Lamp Drlyor 

'142 • 

'143 • 

'144 • 

VOLTAGE-CONTROLLED OSCILLATORS 

DESCRIPTION TECHNOLOGY 

No, COMP'L RANGE Imax 
TYPE 

VCO'S lOUT 
ENABLE 

INPUT Rext MHz 
LS S 

Single Yes Yes Yes No 20 '624 · Single Yes Yes Yes Y,s 20 '628 · Dual No Yes Yes No 60 '124 · Dual Yes No No No 20 '625 · Dual Yes Yes No No 20 '626 · Dual No No No No 20 '627 · Dual No Yes Yes No 20 '629 · 

TTL 7-143 

TTL 7-143 

TTL 7-143 

PAGE 
BOOK' NO, 

SUP 145 
SUP 145 
TTL 7-123 
SUP 145 
SUP 145 
SUP 145 
SUP 145 

Quadruple Complementary­
Output Logic Elem.nts 

Oual Pulse Synchronizers/ 
Drivers 

Crystal-Controlled Oscillators 

Digital Phase-Lock Loop 
Programmable Frequency 
Diyiders/Digital Timers 

Triple 4-lnput ANO/NAND 
OrlYers 

Triple 4-lnput ORINOR 
OriYers 

Dual VCO 
Clock Element lor 808DA Syslems 

'265 . 
'120 . 
'320 
'321 
'297 
'292 
'294 

'800 

'B02 

'124 
'424 

RESUL TANT DISPLAYS USING '46A, '47 A, '48, '49, 'L46, 'L47, 'LS47, 'LS48, 'LS49, 'LS347 

RESULTANT DISPLAYS USING '246, '247, '248, '249, 'LS247, 'LS248, 'LS249, 'LS447 

RESULTANT DISPLAYS USING '143, '144 

I: :1 
o 3 4 5 6 

tThe books are identified as follows: 
ADV = The ALS/AS Data Book 
BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP = 19B 1 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book, Contact the factory, 

• Denotes available technology, 

'" Denotes planned new products, 

A Denotes" A" suffix version available in the technology indicated. 

8 9 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

TTL 5-57 

TTL 7-11B 

SUP 44 
SUP 44 
SUP 38 
SUP 31 
SUP 31 

AOV 2·36B 

ADV 2·371 . TTL 2·123 
CF 



FUNCTIONAL INDEX 

ARITHMETIC CIRCUITS, ERROR DETECTION CIRCUITS, AND PROCESSOR ELEMENTS 
PARALLEL BINARY ADDERS 4·BIT COMPARATORS 

'83 A TTL ;·53 
4·Bit '283 • • TTL 7.4t5 

8·BIT COMPARATORS 

Dual t·Bit Carry·Save 't81 TTL 7·287 DESCRIPTION TECHNOLOGY 

ACCUMULATORS, ARITHMETIC LOGIC UNITS, 
LOOK·AHEAO CARRY GENERATORS 

TECHNOLOGY 
DESCRIPTION 

4-Bit Parallel Binary Accumulators 

4·Blt Arithmetic Logic Unlts/ 
Function Generators 

TYPE 

'281 
'6Bl 

'181 

'381 

'881 

4·Blt Arithmetic Logic Unit '382 
with Ripple Carry 

~~~ ALS AS LS S 

· · 
· 

PAGE 
BOOKt 

NO. 

TTL 7·410 
SUP 197 
TTL 7·271 

AOV 2·127 

cr 
TTL 7·484 
AOV 2·439 

SUP 60 

· TTL 7·282 
AOV 2·440 

Look·Ahead Carry 11-:1:;6.:;Bi:-:-t -+--c',-::18o;2+-=-+-+-::+-f--=---1---;';;.;,--j-';;-7::::-1 
Generators 1 32·B:1 '882 

Quad Serial Adder/Subtractor '3B5 SUP £9 
4·Bit·Slice Elements '481 · BMC 3·3 

AOV 4·J 
AOV 4·3 

'888 
8·8it·Slice Elements '889 

MULTIPLIERS 

DESCRIPTION TYPE STO 
ALS AS 

TTL 
2·Bit·Bv·4·Bit Parallel Binary Multi liers '261 TTL 7·380 

'274 · TTL 7·391 
4·Bit·By·4·Blt Parallel Binary Multipliers '284 · TTL 7·420 

'285 · TTL 7·420 
7·Bit·Slice Wallace Trees '275 · TTL 7·391 
25·MHz 6·8it·Binary Rate Multipliers '97 · TTL 7·102 
25·MHz Decade Rate Multipliers '167 · TTL 7·222 
8·Bit X l·Bit 2's Complement Munipliers '384 SUP 65 
16·Bit Parallel Multi lier '1616 ADV 2·492 

INPUTS P=D P=D P>O 

Yes No No 

20·kD 
No Yes No 
No Yes No 

Pull·Up 
Yes No Yes 
Yes No Yes 
Yes No No 
No Yes No 
Yes No Yps 
Yes No Ye~ 

Standard 
Yes No Yes 
Yes No Yes 

No Yes No 

No Yes No 

Latched 
No No Ye: 

P 
Latched 

Yes No Yes 
P and Q 

OESCRIPTION 

16·Bit to 4·Bit 

12·Bitt04·Bit 

DESCRIPTION 

Odd/Even Parity 

OTHER ARITHMETIC OPERATORS Generators/Checkers 

TECHNOLOGY 
DESCRIPTION TYPE ~~~ ALS AS H L LS 

Quad 2·lnput Exclusive·OR 
G,tes With Totem·Pole 
Outputs '386 TTL 7·487 

Quad 2·lnput Exclusive·OR 
Gates With Open·Collector 
Outputs 

Quad 2·lnput Exclusive· 
NOR Gates 

Quad Exclusive OR/NOR 
Gates 

4·Bit True/Complement, 
Element 

'136 

'266 

'135 

'87 

t The books are identified as follows: 
ADV = The ALS/AS Data Book 

TTL 7·131 

TTL 7·386 

· TTL 7·129 

TTL 7-70 

Parallel Error 
Detection/Correction 
Circuits 

DESCRIPTION 

4·Bit·Slice 

8·Bit·Slice 

BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP = 19B 1 Supplement to the TTL Data Book for Design Engineers. second edition 
TTL = The TTL Data Book for Design Engineers. second edition 
CF = Data sheet is not presently available in a book. Contact the factory . 

• Denotes available technology . 

... Denotes planned new products. 

A Denotes "A" suffix version available in the technology indicated. 

OUTPUT TYPE 
P<D OUTPUT 

ENABLE 
ALS AS LS 

No OC Yes '518 · No 2·State Yes '520 · No OC Yes '522 · No 2·State No '682 · No OC No '683 · No OC Yes '519 · No 2·State Ves '521 · No 2·State No '684 · No OC No '685 · No 2·State Yes '686 · No OC Yes '687 · No ~·State Yes '68S · · OC Yes '689 · · Yes 2·Stata Yes '885 . 
Yes Latched Yes '866 . 

AOORESS COMPARATORS 

OUTPUT LATCHED 
TYPE 

TECHNOLOGY 
ENA8LE OUTPUT ALS AS 

Ves '677 
Yes '678 

Yes '679 
Yes '680 

PARITY GENERATORS/CHECKERS, 
ERROR DETECTION AND CORRECTION CIRCUITS 

NO. TECHNOLOGY 
OF TYPE STO 

BITS TTL 
ALS AS LS S 

8 '180 . 
'2BO 

3·State '636 
OC '637 

3·State 16 '630 
OC 16 '631 

3·State 32 '632 
OC 32 '633 

3·State 32 '634 
OC 32 '635 

BIPOLAR BIT·SLlCE PROCESSOR ELEMENTS 

CASCAOABLE TECHNOLOGY 
TO TYPE 

ALS AS LS S 
N·BITS 

Ves '481 
Yes '888 
Yes '889 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PAGE 
BOOK! 

NO. 

AOV 2·235 
ADV 2·235 
ADV 2·235 
SUP 203 
SUP 203 
ADV 2·235 
ADY 2·235 
SUP 2D3 
SUP 203 
SUP 203 
SUP 203 
AOV 2·364 
SUP 203 
AOV 2·364 
SUP 203 

AOY 2·446 

AOV 2·393 

BOOK! 
PAGE 
No. 

AOV 2·352 
AOV 2·352 
AOV, 2·358 
AOV 2·358 

PAGE 
BOO~! 

NO. 

TTL 7·269 
TTL 7·406 
AOV 2·195 
CF 
CF 

SUP 151 
SUP 151 
AOV 2·313 
AOV 2·313 
AOV 2·313 
AOV 2·313 

PAGE 
BOOK! 

NO. 

BMC 3·3 
AOV 4·3 
AOV 4·3 
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5·12 

FUNCTIONAL INDEX 

DESCRIPTION 

16K-Bit Arrays 

USER-PROGRAMMABLE REAO-ONLY MEMORIES (PROM'S) 
STANOARO PROM'S 

TYPE ORGANIZATION 
TYPE 

OUTPUT 
.. TBP2SS165A 204SWxSB 3-State 
.. TBP2SS165A-35 204SWxSB 3-State 

TBP2SS166 204SW xSB 3-State 
TBP2SSA166 204SW xSB OC 

.. TBP2SS166-55 204SWxSB 3-State 

.. TBP2SS166A 204SWxSB 3-State 

.. TBP2SS166A-35 204SWxSB 3-State 
TBP24SS1 204SWx4B 3-State 

I TBP24SS1-55 204SWx4B 3-State 

BOOK' 

CF 
CF 
BM~ 

BMC 
BMC 
~F 

CF 
BMC 
BMC 

MEMORIES 
REGISTEREO PROM'S 

PAGE DESCRIPTION TYPE ORGANIZATION 
TYPE 

OUTPUT 
NO, .. T8P2SR166A 2048Wx8B 3-State 

16K-BH Arrays 
.. TBP28R165A 204SW x88 3-State 

2-1J 
.. TBP2SRS6A I024Wx88 3-State 

SK-8It Arrays 
.. TSP2SR85A lo24Wx8B 3-State 

2-13 
2-13 

.. TBP2SR46 512Wx88 3-State 
4K-Blt Arrays 

.. TBP2SR45 512Wx8B 3-Stat. 

READ-ONLY MEMORIES (ROM'S) 
2-13 
2-13 TYPE TECHNOLOGY 

TBP24SASI 204SWx4B OC BMC 2-13 
I TBP24SASI-55 204SWx4B OC BMC 2-13 

TBP2SSS6A 1024WxSB 3-State CF 

DESCRIPTION ORGANI- OF TYPE ~~~ ALS I AS I S ZATION OUTPUT 

SK-Blt Arrays I TBP2SSS6A-50 1024WxSB 3-State CF 
T8P28SA86A lo24W x 88 OC CF 

1024-81t Arrays 256 x4 DC '187 .~ I I 
256-Slt Arrays 32 xS DC '8S A I I I 

I TBP28SA86A-50 I024Wx88 OC CF 
T8P28S2708A I024WxS8 3-State CF RANOOM-ACCESS READ-WRITE MEMORIES (RAM'S) 

.. TBP2SS85 lo24WxSB 3-State 8MC 2-13 
TBP28S42 512WxSS 3-State 8MC 2-13 
T8P28SA42 512Wx88 OC 8MC 2-13 

.. T8P28S45 512WxSB 3-State 8MC 2-13 

ORGANI-
TYPE TECHNOLOGY 

DESCRIPTION OF TYPE STD 
ZATiON 

OUTPUT TTL 
ALS AS lS S 

.. T8P2SSA45 512Wx8B DC CF 

4K-81t Arrays TBP2SS46 512Wx88 3-State BMC 2-13 
256xl 

3-State '201 . 
OC '301 . 

TBP2SSA46 512W x88 OC BMC 2-13 
T8P24S41 1024Wx48 3-State 8MC 2-13 

256-81t Arrays 64 x4 
3-State '217 · OC '317 · T8P24SA4l lo24Wx48 OC 8MC 2-13 

T8P24S10 256Wx48 3-State 8MC 2-13 
lK-8lt Arrays 

T8P24SA10 256W x4B OC BMC 2-13 

32 xS 
3-State '21S · OC '31S • 

OC 'S9 · TBP1SS030 32Wx8B 3-State 8MC 2-7 
256-Blt Arrays 

T8P18SA03o 32Wx88 OC 8MC 2-7 
3-Stat. 'IS9 A 

A 
64-Blt Arrays 16 x4 3-State '219 A 

LOW-POWER PROM'S OC '2S9 
A 

A 
DC '319 A 

DESCRIPTION TYPE ORGANIZATION 
TYPE 

BOOK' 
PAGE 

OUTPUT NO, 16-81t Arrays 16 x 1 OC 
'SI A 
'S4 A 

16K-8it Arrays .. TBP2SL166A 204SWxS8 3-State CF 

SK-8It Arrays 
.. T8P2SL85A 1024WxS8 3-State CF 

TBP2SL86A I024Wx88 3-State CF 
TBP2SL42 512Wx8B 3-State 8MC 2-13 

16-8H MulUple-Pllrt 
Sx 2 3-State '172 · Register File 

16-8H 
4x4 

DC '17D · . 
Register File 3-State '670 . 

TBP2SLA42 512WxS8 OC CF 
4K-81t Arrays .. TBP2SL45 512WxS8 3-State 8MC 2-13 

TBP2SL46 512Wx88 3-State 8MC 2-13 

Oua164-8H 
16 x 4,16 x4 3-State 

'S70 .. 
Register Files 'S71 .. 

TSP2SLA46 512WxSB OC CF 

2K-Blt Arrays 
TBP2SL22 256WxSS 3-State 8MC 2-13 
T8P2SLA22 256W x88 OC 8MC 2-13 

FIRST-IN FIRST-OUT MEMORIES (FIFO'S) 

TYPE TECHNOLOGY 
DESCRIPTION OF TYPE 

AlS AS lS S 
OUTPUT 

Asynchronous 16x5 3-State '225 
Grated Input, 3-State '222 

Asynchronous 16 x 4 I ~~~:~: l~epaU~~ 3-State '224 
OC '227 

I Output Ready DC '22S 

tThe books are identified as fOllows: 
ADV = The ALS/AS Data Book 
BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP = 1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book, Contact the factory . 

• Denotes available technology . 

.... Denotes planned new products, 
A Denotes" A" suffix version available in the technology indicated. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

BOOK' 
PAGE 
NO. 

BMC 2-13 
BMC 2-13 

CF 
CF 
CF 

BMC 2-13 

PAGE 
BOOK' 

NO. 

TTL 5-49 
TTL 5-27 

PAGE 
BOOK' 

NO. 

BMC 2-53 
BMC 2-53 
ADD 2·152 
ADY 2·201 
ADY 2·152 

ADY 2·201 
BMC 2-41 
BMC 2-45 
BMC 2-49 
8MC 2-45 
BMC 2-45 

8MC 2-49 
BMC 2-45 
BMC 2-35 
8MC 2-35 

TTL 7-245 

TTL 7-237 
TTL 7-526 
Aoy 2·404 
AOY 2·404 

PAGE 
BOOK' 

NO. 

8MC 2-61 
8MC 2-53 
8MC 2-53 
8MC 2-53 
8MC 2-53 
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00 
QUADRUPLE 
2-INPUT 
POSITIVE-NAND 
GATES 

SN5400 (J,FH) 

S.'J54ALSOOA (J) 

SN54HOO (J,FH) 

SN54LOO (J) 

SN54LSOO (J,FH) 

SN54S00 (J,FH) 

01 
QUADRUPLE 
2-INPUT 
POSITIVE-NAND 
GATES WITH 
OPENoCOLLECTOR 
OUTPUTS 

SN5401 (J,FH) 

SN54ALSOl (J,FH) 

SN54HOl (J) 

SN54LSOl (J,FH) 

02 
QUADRUPLE 
2-INPUT 
POSITIVE-NOR 
GATES 

SN5402 (J,FH) 

SN54ALS02 (J,FH) 

SN54L02 (J) 

SN54LS02 (J,FH) 

SN54S02 (J,FH) 

typical performance 

TYPE POWER DELAY 

'00 10mW 10 ns 

:A.LSOOA 1.25mW 3.5 ns 

'HOO 22mW 6 ns 

'LOO 1 mW 33 ns 

'LSOO 2mW 9.5 ns 

'SOO 19mW 3 ns 

SN7400 (J,N) 

SN74ALSOOA (N,FN) 

SN74HOO (J,N) 

SN74LSOO (J, N, FN) 

SN74S00 (J,N,FN) 

typical performance 

TYPE POWER DELAY 

'01 10mW 22 ns 

'ALSOl 1.28mW 16 ns 

'HOl 22mW 8 ns 

'LSOl 2mW 16 ns 

SN7401 (J,N) 

SN74ALSOl (N,FN) 

SN74HOl (J,N) 

SN74LSOl (J,N,FN) 

typical performance 

TYPE POWER DELAY 

'02 l4mW 10 ns 

'ALS02 1.89mW 5.5 ns 

'L02 1.5mW 33 ns 

'LS02 2.75mW 10 ns 

'S02 29mW 3.5 ns 

SN7402 (J,N) 

SN74ALS02 (N,FN) 

SN74LS02 (J,N,FN) 

SN74S02 (J,N,FN) 

logic symbol t 

lA 
(1) & 

lB 
(2) 

2A 
(4) 

2B 
(5) 

3A 
(9) 

3B 
(10) 

4A 
(12) 

4B 
(13) 

positive logic: Y=AB 

logic symbol, '01, 'ALS01, 'LSOl t 

lA 

lB 

2A 

2B 

3A 

3B 

4A 

4B 

logic symbol, 'HOl t 

lA 

lB 

2A 

2B 

3A 

3B 

4A 

4B 

positive logic: Y=AB 

logic symbol t 

lA 

lB 

2A 

2B 

3A 

3B 

4A 

4B 

positive logic: Y=A+B 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 lA 8 3Y 1 nc 11 nc 

2 18 9 3A 2 lA 12 3Y 

3 lY 10 38 3 18· 13 3A 

4 2A 11 4Y 4 lY 14 3B 

5 2B 12 4A 5 nc 15 nc 

6 2Y 13 4B 6 2A 16 4Y 

7 GND 14 Vee 7 nc 17 nc 

8 2B 18 4A 

9 2Y 19 4B 

10 GND 20 Vee 

pin assign menU, '01, 'ALS01, 'LSDl 

J. N PACKAGES FH. FN PACKAGES 

1 lY 8 3A 1 nc 11 nc 

2 lA 9 3B 2 lY 12 3A 

3 lB 10 3Y 3 lA 13 38 -4 2Y 11 4A 4 18 14 3Y 

5 2A 12 46 5 nc 15 nc 

6 26 13 4Y 6 2Y 16 4A 

7 GNO 14 Vee 7 nc 17 nc -8 2A 18 46 

9 26 19 4Y 

10 GND 20 Vee 

pin assign menU, 'HOl 

J. N PACKAGES FH, FN PACKAGES 

1 lA 8 3Y 1 nc 11 nc 

2 18 9 3A 2 lA 12 3Y 

3 lY 10 3B 3 18 13 3A 

4 2A 11 4Y 4 IV 14 3B 

5 28 12 4A 5 nc 15 nc 

6 2Y 13 4B 6 2A 16 4Y 

7 GND 14 Vee 7 nc 17 nc 

B 2B 18 4A 

9 2Y 19 4B 

10 GND 20 Vee 

pin assign menU 

J. N PACKAGES FH. FN PACKAGES 

1 lY 8 3A 1 nc II nc 

2 lA 9 3B 2 lY 12 3A 

3 16 10 3Y 3 lA 13 3B 

4 2Y 11 4A 4 16 14 3Y 

5 2A 12 46 5 nc 15 nc 

6 26 13 4Y 6 2Y 16 4A 

7 GND 14 Vee 7 nc 17 nc 

6 2A 18 46 

9 26 19 4Y 

10 GND 20 Vee 
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PRODUCT GUIDE 

03 typical performance logic symbol t 

QUADRUPLE TYPE POWER DELAY 1A~ 
2·INPUT '03 10mW 22 ns 1B--EL.. 
POSITIV E·NAND 'ALS03A 1.28mW 16 ns 2A~ GATES WITH 

'L03 1 mW 46 ns 2B~ OPEN-COLLECTOR 
OUTPUTS 'LS03 2mW 16 ns 

3A~ 
'S03 17.5 mW 16 ns 

3B~ 
SN5403 (J,FH) SN7403 (J,N) 4A~ 
SN54ALS03A (J,FH) SN74ALS03A (N,FN) 

4B~ SN54L03 (J) 
SN54LS03 (J,FH) SN74LS03 (J,N,FN) 

positive logic: 
SN54S03 (J,FH) SN74S03 (J,N,FN) 

04 typical performance logic symbol t 

HEX TYPE POWER DELAY 1A---D.L 
INVERTERS '04 10mW 10 ns 2A~ 

'ALS04 1.27 mW 3.5 ns 3A~ 
'H04 22mW 6 ns 

4A~ 
'L04 1 mW 33 ns 

5A--.i!.!L 
'LS04 2mW 9.5 ns 

'S04 19mW 3 ns 6A~ 

positive logic: 
SN5404 (J,FH) SN7404 (J,N) 
SN54ALS04 (J,FH) SN74ALS04 (N,FN) 
SN54H04 (J) SN74H04 (J,N) 
SN54L04 (J) 
SN54LS04 (J,FH) SN74LS04 (J,N,FN) 
SN54S04 (J,FH) SN74S04 (J,N,FN) 

05 typical performance logic symbol t 

HEX INVERTERS TYPE POWER DELAY 1A...J!.L 
WITH OPEN· '05 10mW 24 ns 2A~ 
COLLECTOR 'ALS05 1.27 mW 13.5 ns 3A~ OUTPUTS 

'H05 22mW 8 ns 4A~ 
'LS05 2mW 16 ns 

5A--.i!.!L 
'S05 17.5 mW 5 ns 

6A~ 
SN5405 (J,FH) SN7405 (J,N) 
SN54ALS05 (J,FH) SN74ALS05 (N,FN) positive logic: 

SN54H05 (J) SN74H05 (J,N) 
SN54LS05 (J,FH) SN74LS05 (J,N,FN) 
SN54S05 (J,FH) SN74S05 (J,N,FN) 

. t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

& 
~~1Y' 

~2Y 

~3Y 

~4Y 

Y =AB 

1 ~1Y 
p...J!!..2Y 

~3Y 
p:.....J.!!!.4Y 

~5Y 
~6Y 

Y=A 

1 ~~1Y 
~2Y 
~3Y 
~4Y 
~5Y 
~I 6Y 

Y=A 

TEXAS INSTRUMENTS 
I NCOR PORAT ED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 lA 8 3Y 1 nc 11 nc 

2 18 9 3A 2 lA 12 3Y 

3 lY 10 38 3 18 13 3A 

4 2A 11 4Y 4 lY 14 38 

5 28 12 4A 5 nc 15 nc 

6 2Y 13 48 6 2A 16 4Y 

7 GND 14 VCC 7 nc 17 nc 

8 28 18 4A 

9 2Y 19 48 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 lA 8 4Y 1 nc 11 nc 

2 lY 9 4A 2 lA 12 4Y 

3 2A 10 5Y 3 lY 13 4A 

4 2Y 11 5A 4 2A 14 5Y 

5 3A 12 6Y 5 nc 15 nc 

6 3Y 13 6A 6 2Y 16 5A 

7 GND 14 Vee 7 nc 17 nc 

8 3A 18 6Y 

9 3Y 19 6A 

10 GND 20 VCC 

pin assignments 

J, N PACKAGES FH. FN PACKAGES 

1 lA 8 4Y 1 nc 11 nc 

2 lY 9 4A 2 lA 12 4Y 

3 2A 10 5Y 3 lY 13 4A 

4 2Y 11 5A 4 2A 14 5Y 

5 3A 12 6Y 5 nc 15 nc 

6 3Y 13 6A 6 2Y 16 5A 

7 GND 14 Vee 7 nc 17 nc 

8 3A 18 6Y 

9 3Y 19 6A 

10 GND 20 Vee 



06 logic symbol t 

HEX INVERTER BUFFER/DRIVERS 1A...J!L 

WITH OPEN-COLLECTOR HIGH· 2A-EL 
VOLTAGE OUTPUTS 

3A~ 
typical performance 

4A~ 
HIGH· LOW· TYPICAL 

TYPICAL 
5A..J.!.!L 

TYPE 
LEVEL LEVEL POWER 

OUTPUT OUTPUT 
DELAY 

PER 6A~ 
VOLTAGE CURRENT 

TIME 
GATE 

SN54' 30V 30mA 12.5 ns 26mW positive logic: 
SN74' 30V 40mA 12.5 ns 26mW 

SN5406 (J,FH) SN7406 (J,N) 

07 logic symbol t 

HEX BUFFERS/DRIVERS WITH OPEN· 1A-l!.L 

COLLECTOR HIGH·VOLTAGE OUTPUTS 2A~ 
typical performance 3A~ 

HIGH· LOW· TYPICAL 4A~ TYPICAL 
LEVEL LEVEL POWER 

5A--1!..!L TYPE DELAY 
OUTPUT OUTPUT PER 

VOLTAGE CURRENT 
TIME 

GATE 6A.....!11L 

SN54' 30V 30mA 13 ns 21 mW 

SN74' 30V 40mA 13 ns 21 mW positive logic: 

SN5407 (J,FH) SN7407 (J,N) 

08 typical performance logic symbol t 

QUADRUPLE TYPE POWER DELAY 1A---.!.!.!...... 

2·INPUT '08 19mW 15 ns 
1B...J&.... 

POSITIVE·AND 'ALS08 2.19mW 6.5 ns 2A~ GATES 'LS08 4.25 mW 12 ns 
2B~ 

'S08 32mW 4.75 ns 
3A~ 

SN5408 (J,FH) SN7408 (J,N) 
3B~ 

SN54ALS08 (J,FH) SN74ALS08 (N,FN) 
SN54LS08 (J,FH) SN74LS08 (J,N,FN) 4A~ 
SN54S08 (J,FHl SN74S08 (J,N,FN) 4B~ 

positive logic: 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

[> ~~1Y 
~2Y 
~3Y 
::::.....J.!!!.4Y 

~5Y 
~6Y 

Y=A 

[> ~ --.EL 1Y 

~2Y 
~3Y 
--l!!.4Y 

~5Y 
(12) 

-6Y 

Y=A 

& 
~1Y 

~2Y 

--l!!.3Y 

~4Y 

Y=AB 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH PACKAGE 

1 1A 8 4Y 1 nc 11 nc 

2 1Y 9 4A 2 1A 12 4Y 

3 2A 10 5Y 3 1Y 13 4A 

4 2Y 11 5A 4 2A 14 5Y 

5 3A 12 6Y 5 nc 15 nc 

6 3Y 13 6A 6 2Y 16 5A 

7 GND 14 VCC 7 nc 17 nc 

8 3A 18 6Y 

9 3Y 19 6A 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH PACKAGE 

1 1A 8 4Y 1 nc 11 nc 
2 1Y 9 4A 2 1A 12 4Y 

3 2A 10 5Y 3 1Y 13 4A 

4 2Y 11 5A 4 2A 14 5Y 

5 3A 12 6Y 5 nc 15 nc 

6 3Y 13 6A 6 2Y 16 5A -7 GND 14 Vee 7 nc 17 nc 

8 3A 18 6Y 

9 3Y 19 6A 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A S 3Y 1 nc 11 nc 

2 16 9 3A 2 lA 12 3Y 

3 lY 10 36 3 18 13 3A 

4 2A 11 4Y 4 lY 14 36 

5 28 12 4A 5 nc 15 nc 

6 2Y 13 48 6 2A 16 4Y 

7 GND 14 Vee 7 nc 17 nc 

6 28 16 4A 

9 2Y 19 48 

10 GND 20 vec 

6·5 
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PRODUCT GUIDE 

09 typical performance logic symbol t 

QUADRUPLE TYPE POWER DELAY 1A~ 
2-INPUT '09 1DA mW 18.5 ns 1B~ 
POSITIVE-AND 'ALS09 2.22 mW 15 ns 2A~ GATES WITH 'LS09 4.25 mW 20 ns 

2B~ OPEN-COLLECTOR 
'S09 32mW 6.5 ns 

OUTPUTS 3A~ 
SN5409 (J,FH) SN7409 (J,N) 3B~ 
SN54ALS09 (J,FH) SN74ALS09 (N,FN) 

SN54LS09 (J,FH) SN74LS09 (J,N,FN) 4A......!.!!.!... 

SN54S09 (J,FH) SN74S09 (J,N,FN) 4B~ 

positive logic: 

.0 typical performance logic symbol t 

TRIPLE 3-INPUT TYPE POWER DELAY 1A~ 
POSITIVE-NAND '10 10mW 10 ns 1B~ 
GATES 'ALS10 1.27 mW 7 ns 1C~ 

'Hl0 22 mW 6 ns 2A~ 
'Ll0 1 mW 33 ns 

2B~ 
'LS10 2mW 9.5 ns 

'S10 19mW 3 ns 2C~ 
3A~ SN5410 (J,FH) SN7410 (J,N) 

SN54ALS10 (J,FH) SN74ALS10 (N,FN) 3B~ 
SN54Hl0 (J) SN74Hl0 (J,N) 3C..J.!.!L 
SN54L10 (J) 
SN54LS10 (J,FH) SN74LS10 (J,N,FN) positive logic: 
SN54S10 (J,FH) SN74S10 (J,N,FN) 

11 typical performance logic symbol t 

TRIPLE 3-INPUT TYPE POWER DELAY 1A~ 
POSITIVE-AND 'ALS11 2,17 mW 9 ns 1B~ 
GATES 'Hll 40mW 8,2 ns 1C~ 

'LS11 4.25 mW 12 ns 2A~ 
'S11 31 mW 4.75 ns 

2B~ 
SN54ALS11 (J,FH) SN74ALS11 (N,FN) 2C~ 
SN54Hl1 (J) SN74H11 (J,N) 3A~ SN54LS11 (J,FH) SN74LS11 (J,N,FN) 
SN54S11 (J,FH) SN74S11 (J,N,FN) 3B~ 

3C..J.!.!L 

positive logic: 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

& 
Q--E!.1Y 

~2Y 

~3Y 

-..!.!.!l4Y 

Y =AB 

& 

~1Y 

~2Y 

~3Y 

Y=ABC 

& 

~1Y 

~2Y 

~3Y 

Y =ABC 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 lA 8 3Y 1 nc 11 nc 
2 18 9 3A 2 lA 12 3Y 

3 lY 10 38 3 18 13 3A 

4 2A 11 4Y 4 lY 14 38 

5 28 12 4A 5 nc 15 nc 
6 2Y 13 48 6 2A 16 4Y 

7 GND 14 Vce 7 nc 17 nc 
8 2B 18 4A 

9 2Y 19 48 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH, FN PACKAGES 

1 lA 8 3Y I nc II nc 

2 18 9 3A 2 lA 12 3Y 

3 2A 10 38 3 lB 13 3A 

4 28 II 3C 4 2A 14 38 

5 2C T2 I Y 5 nc 15 nc 

6 2Y 13 Ie 6 28 16 3C 

7 GND 14 Vec 7 nc 17 nc 

8 2C 18 lY 

9 2Y 19 Ie 

10 GND 20 Vce 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

I lA 8 3Y I nc II nc 

2 lB 9 3A 2 lA 12 3Y 

3 2A 10 3B 3 18 13 3A 

4 2B II 3e 4 2A 14 3B 

5 2e 12 lY 5 nc 15 nc 

6 2Y 13 Ie 6 2B 16 3C 

7 GND 14 Vee 7 nc 17 nc 

B 2C 18 lY 

9 2Y 19 Ie 

10 GND 20 Vec 



12 
TRIPLE 3-INPUT 
POSITIVE-NAND 
GATES WITH 
OPEN-COLLECTOR 
OUTPUTS 

SN5412 (J,FH) 
SN54ALS12 (J,FH) 
SN54LS12 (J,FH) 

13 
DUAL 4-INPUT 
POSITIVE-NAND 
SCHMITT 
TRIGGERS 

SN5413 (J,FH) 
SN54LS13 (J,FH) 

14 
HEX 

SCHMITT­

TRIGGER 

INVERTERS 
SN5414 (J,FH) 
SN54LS14 (J,FH) 

typical performance logic symbol t 

TYPE POWER DELAY 1A.-!!L & 

'12 10mW 22 ns 1B~ Q~1Y 
'ALS12 1.27mW 17.5 ns 1C~ 
'LS12 2mW 16 ns 2A..J!!...... 

SN7412 (J,N) 2B~ ~2Y 
SN74ALS12 (N,FN) 2C~ 
SN74LS12 (J,N,FN) 3A~ 

3B~ :::::.!!!.....-3Y 

3C-.!!.!..!.... 

positive logic: Y=ABC 

typical performance logic symbolt 

I TYPE I HYSTERESIS IDELAY 1A..J.!.L &.IT 

l '13 I 0.8 V 116.5ns 1B~ 
I'LS131 116.5 ns I (41 ~1Y 0.8 V 

1C~ 

SN7413 (J,N) 10....!2L 

SN74LS13 (J,N,FN) 2A.....ill..-

2B~ ~2Y 
2C~ 
20~ 

positive logic: Y =ABCD 

typical performance logic symbolt 

I TYPE IHYSTERESIS IDELAYI 1A-.l!Lr---""""::lJ:---""""'~1Y 
1 '14 1 0.8 V 1 15ns 1 2A....E.L ~2Y 
I'LS14I 0.8 V I 15ns I 3A~ ~3Y 

SN7414 (J,N) 
SN74LS14 (J,N,FN) 

4A~ ~4Y 
5A..J!.!L ~5Y 
6A~ ~6Y 

positive logic: Y = A 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection_ 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 3Y 1 nc 11 nc 

2 16 9 3A 2 1A 12 3Y 

3 2A 10 36 3 16 13 3A 

4 26 11 3C 4 2A 14 36 

5 2C 12 1Y 5 nc 15 nc 

6 2Y 13 1C 6 28 16 3C 

7 GNO 14 VCC 7 nc 17 nc 

8 2C 18 1Y 

9 2Y 19 1C 

10 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 2Y 1 nc 11 nc 

2 18 9 2A 2 1A 12 2Y 

3 nc 10 28 3 18 13 2A 

4 1C 11 nc 4 nc 14 28 

5 10 12 2C 5 nc 15 nc 

6 1Y 13 20 6 1C 16 nc 

7 GNO 14 VCC 7 nc 17 nc 

8 10 18 2C 

9 1Y 19 20 

10 GNO 20 vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 4Y 1 nc 11 nc 

2 1Y 9 4A 2 1A 12 4Y 

3 2A 10 5Y 3 1Y 13 4A 

4 2Y 11 SA 4 2A 14 5Y 

5 3A 12 6Y 5nc 15nc 

6 3Y 13 6A 6 2Y 16 SA 

7 GND 14 VCC 7 nc 17 nc 

8 3A 18 6Y 

9 3Y 19 6A 

10 GNO 20 VCC 

6·7 
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PRODUCT GUIDE 

15 typical performance logic symbol t 

TRIPLE 3-INPUT TYPE POWER DELAY 1A..J..!.L 

POSITIVE-AND 'ALS15 2.22 mW 15 ns lB...E.L.-

GATES WITH 'H15 38mW 10.5 ns lC~ 
OPEN-COLLECTOR 'LS15 4.25 mW 15 ns 2A~ 
OUTPUTS 'S15 28mW 15 ns 2B~ 
SN54ALS15 (J,FH) SN74ALS15 (N,FN) 2C~ 
SN54H15 (J) SN74H15 (J,N) 3A~ 
SN54LS15 (J,FH) SN74LS15 (J,N,FN) 

3B~ SN54S15 (J,FH) SN74S15 (J,N,FN) 

3C.J.!.!L 

positive logic: 

16 logic symbol t 

HEX INVERTER BUFFER/DRIVERS WITH lA--l!L 

OPEN.cOLLECTOR HIGH-VOLTAGE OUTPUTS 2A---EL 
typical performance 3A~ 

HIGH- LOW- TYPICAL 4A~ 
LEVEL LEVEL 

TYPICAL 
POWER 

TYPE DELAY 5A--.!.!.!!.... OUTPUT OUTPUT PER 
TIME 

VOLTAGE CURRENT GATE SA...1!&.. 
SN74' 15 V 40mA 12.5 ns 26mW 
SN54' 15 V 30mA 12.5 ns 26mW positive logic: 

SN5416 (J) SN7416 (J,N) 

17 logic symbol t 

HEX BUFFERS/DRIVERS WITH OPEN- lA--l!L 

COLLECTOR HIGH-VOLTAGE OUTPUTS 2A---EL 

typical performance 3A~ 
HIGH- LOW- TYPICAL 4A~ TYPICAL 

TYPE 
LEVEL LEVEL POWER 

5A--.!.!.!!.... DELAY 
OUTPUT OUTPUT PER 

TIME 
SA...1!&.. VOLTAGE CURRENT GATE 

SN74' 15 V 40mA 13 ns 21 mW 
SN54' 15V 30mA 13 ns 

positive logic: 
21 mW 

SN5417 (J) SN7417 (J,N) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

& 

~~lY 

~2Y 

~3Y 

Y=ABC 

I> ~p:........i!L1Y 
p:....J&2Y 

~3Y 
~4Y 
~5Y 
~ SY 

Y=A 

I> ~~1Y 
~2Y 
~3Y 
--1!!.L4Y 

~5Y 
--..!..!!!.SY 

Y=A 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 3Y 1 nc 11 nc 

2 18 9 3A 2 1A 12 3Y 
3 2A 10 38 3 18 13 3A 
4 28 11 3C 4 2A 14 38 
5 2C 12 1Y 5 nc 15 nc 

6 2Y 13 1C 6 28 16 3C 
7 GND 14 Vcc 7 nc 17 nc 

8 2C 18 1Y 
9 2Y 19 1C 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES 
1 1A B 4Y 
2 1Y 9 4A 
3 2A 10 5Y 
4 2Y 11 5A 
5 3A 12 6Y 
6 3Y 13 6A 
7 GND 14 VCC 

pin assignments 

J. N PACKAGES 
1 1A B 4Y 
2 1Y 9 4A 
3 2A 10 5Y 
4 2Y 11 5A 
5 3A 12 6Y 
6 3Y 13 6A 
7 GND 14 VCC 



PRODUCT GUIDE 

18 typical performance logic symbol t pin assignments 

SCHMITT-TRIGGER I TYPE !HYSTERESIS! DELAY! 1A--i!L &D J, N PACKAGES FH, FN PACKAGES 

POSITIVE-NAND r'LS1S! 0.7 V ! 25ns ! 1S-l.!,L 
1 1A 8 2Y 1 nc 11 nc 

~1Y 2 1B 9 2A 2 1A 12 2Y 

GATES WITH TOTEM- 1C~ 3 nc 10 2B 3 1B 13 2A 

POLE OUTPUTS 1D~ 
4 1C 11 nc 4 nc 14 2B 

5 10 12 2C 5 nc 15 nc 

SN54LS18 (J,FH) SN74LS18 (J,N,FN) 2A-.J2.L. 6 1Y 13 20 6 1C 16 nc 

2S --1!.QL 
7 GNO 14 VCC 7 nc 17 nc 

~2Y 8 10 18 2C 

2C.J2&... 9 1Y 19 20 

2D~ 
10 GNO 20 Vcc 

positive logic: Y =ABCD 

19 typical performance logic symbol t pin assignments 

SCHMITT-TRIGGER l TYPEJHYSTERESIS! DELAY! 1A--.J.!L .IT p........ill..1Y J. N PACKAGES FH, FN PACKAGES 

['LS19J 0.7 V I 16ns 12A~ ~2Y 
1 1A B 4Y 1 nc 11 nc 

INVERTERS WITH 2 1Y 9 4A 2 1A 12 4Y 

TOTEM-POLE 3A~ (6) 3Y 3 2A 10 5Y 3 1Y 13 4A 

4A~ 
4 2Y 11 SA 4 2A 14 5Y 

OUTPUTS ~4Y 5 3A 12 6Y 5 nc 15 nc 

SN54LS19 (J,FH) SN74LS19 (J,N,FN) 
5A~ ~5Y 6 3Y 13 6A 6 2Y 16 SA 

7 GNO 14 VCC 7 nc 17 nc 
6A~ ~ 6Y 8 3A 18 6Y 

positive logic: Y=A 
9 3Y 19 6A 

10 GND 20 Vcc 

20 typical performance logic symbol t pin assignments 

DUAL 4-INPUT TYPE POWER DELAY 1A--i!L 
POSITIVE-NAND '20 10mW 10 ns 1S-l.!,L 
GATES 

ALS20A 1.29mW 4 ns 1C~ 
'H2O 22mW 6 ns 1D~ 
'L20 1 mW 33 ns 

2A....i2L 
'LS20 2mW 9.5 ns 

2S .J..!.2l.... 
'S20 19mW 3 ns 

2C~ 
SN5420 (J,FH) SN7420 (J,N) 2D~ 
SN54ALS20A (J,FH) SN74ALS20A (N,FN) 
SN54H20(J) SN74H20 (J,N) positive logic: 
SN54L20 (J) 

SN54LS20 (J,FH) SN74LS20 (J,N,FN) 
SN54S20 (J,FH) SN74S20 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

& 

~1Y 

~2Y 

Y = ABeD 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

J, N PACKAGES FH, FN PACKAGES 

1 1A 8 2Y 1 nc 11 nc 

2 1 B 9 2A 2 1A 12 2Y 

3 nc 10 2B 3 1B 13 2A 

4 1C 11 nc 4 nc 14 2B 

5 10 12 2C 5 nc 15 nc 

6 1Y 13 20 6 1C 16 nc 

7 GNO 14 Vcc 7 nc '7 nc 

8 10 18 2C 

9 1Y 19 20 

10 GND 20 Vcc 

6-9 
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PRODUCT GUIDE 

21 typical performance logic symbol t pin assignments 

DUAL 4·INPUT TYPE POWER DELAY 1A..J!L & J. N PACKAGES FH. FN PACKAGES 

POSITIVE·AND 'ALS21 2.21 mW 8.5 ns 1B...QL 
1 1A B 2Y 1 nc 11 nc 

GATES ~lY 2 1B 9 2A 2 1A 12 2Y 
'H21 40mW 8.2 ns lC~ 3 nc 10 2B 3 1B 13 2A 

'LS21 4.25mW 12 ns 
lD~ 

4 1C 11 nc 4 nc 14 2B 
5 10 12 2C 5 nc 15 nc 

SN54ALS21 (J,FH) SN74ALS21 (N,FN) 2A..J2L 6 1Y 13 20 6 1C 16 nc 

SN54H21 (J) SN74H21 (J,N) 
2B~ 

7 GNO 14 VCC 7 nc 17 nc 

SN54LS21 (J,FH) SN74LS21 (J,N,FN) ~2Y 8 10 18 2C 

2C~ 9 1Y 19 20 

2D~ 
10 GNO 20 vCC 

positive logic: Y =ABCD 

22 typical performance logic symbol t pin assignments 

DUAL 4·INPUT TYPE POWER DELAY 1A..J!L & 

POSITlVE·NAND '22 10mW 22 ns 1B~ 
GATES WITH 

:tI.LS22A 1.28mW 16.5 ns 1C~ OPEN-COLLECTOR 

OUTPUTS 'H22 22mW 8 ns lD~ 
'LS22 2mW 16 ns 2A~ 
'S22 17.5mW 5 ns 

2B..J.!&.. 

SN5422 (J,FH) SN7422 (J,N) 2C~ 
SN54ALS22A (J,FH) SN74ALS22A (N,FN) 2D~ SN54H22 (J) SN74H22 (J,N) 

SN54LS22 (J,FH) SN74LS22 (J,N,FN) 
positive logic: Y =ABCD 

SN54S22 (J,FH) SN74S22 (J.N.FN) 

23 typical performance logic symbol t 

EXPANDABLE DUAL I TYPE I POWER I DELAY I lG~ Gl 

4·INPUT POSITIVE· I '23 I 23 mW110.5 ns I lA...E!....- 1 
NOR GATES WITH lB~1 
STROBE 

lC~1 
SN5423 (J,FH) SN7423 (J.N) lD~1 

lX...!!.!..- JE lX~ 
2G~ G2 

2A~2 
2B..!.!2.L- 2 

2ClEL 2 

2D~2 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

~1 

~1 

Q~1Y 

~2Y 

~1Y 

~2Y 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

1 
2 
3 
4 
5 
6 
7 

J. N PACKAGES FH. Fn PACKAGES 
1A B 2Y 1 nc 11 nc 

1B 9 2A 2 1A 12 2Y 
nc 10 2B 3 1B 13 2A 
1C 11 nc 4 nc 14 2B 
10 12 2C 5 nc 15 nc 

1Y 13 20 6 1C 16 nc 

GNO 14 VCC 7 nc 17 nc 

8 10 18 2C 
9 1Y 19 20 

10 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH PACKAGE 
1 1X 9 2Y 1 nc " nc 

2 1A 10 2A 2 1X 12 2Y 
3 1B 11 2B 3 1A 13 2A 
4 1G 12 2G 4 1B 14 2B 
5 1C 13 2C 5 1G 15 2G 
6 10 14 20 6 nc 16 nc 

7 1Y 15 1X 7 1C 17 2C 
B GNO 16 VCC 8 10 18 20 

9 1Y 19 1X 
10 GNO 20 Vcc 

positive logic: 

lY = 1G (1A+1B+1C+1D)+X 

2Y = 2G (2A+2B+2C+2D) 

X = output of SN5460/SN7460 



24 logic symbol t 

SCHMITT·TRIGGER 1A---1.!.L &rr 
POSITlVE·NAND 1B--E.L 
GATES/INVERTERS 

WITH TOTEM POLE 2A~ 
OUTPUTS 2B~ 

typical performance 
3A~ 
3B~ 

lTYPEI HYSTERESISIDELAyl 

['LS241 0.7 V I 19 ns l 4A..J.!!!.... 

4B~ 
SN54LS24 (J,FH) SN74LS24 (J,N,FN) 

positive logic: Y =AB 

25 typical performance logic symbol t 

DUAL 4·INPUT I TYPE I POWER I DELAY I 1G~ G1 >1 

POSITlVE·NOR I '25 I 23 mW/10.5 ns / 1A~ 
GATES WITH 1B~ 
STROBE 

1C~ 
SN7425 (J,N) 1D~ 
SN5425 (J,FH) SN7425 (J,N) (11) 

2G~ G2 >1 

2A~ 
2B~ 
2C~ 
2D~ 
positive logic: 

Y = G (A+B+C+D) 

26 logic symbol t 

QUADRUPLE 2·INPUT HIGH·VOL TAGE 1A~ &[> 

INTERFACE POSITIVE·NAND GATES 1B~ 
typical performance 2A~ 

HIGH· LOW· 2B~ 
LEVEL LEVEL 

TYPE POWER DELAY 3A~ OUTPUT OUTPUT 

VOLTAGE CURRENT 3B~ 
'26 15V 16mA 10mW 13.5 ns 4A~ 
'LS26 15 V 4mA 2mW 16 ns 

4B~ 
SN5426 (J,FH) SN7426 (J,N) positive logic: Y=AB 
SN54LS26 (J,FH) SN74LS26 (J,N,FN) 

r Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

~1Y 

~2Y 

~3Y 

b::.....i!.!!4Y 

~ 1 1Y 

~ 2 2Y 

~~1Y 

~2Y 

~3Y 

~4Y 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 1A B 3Y 1 nc 11 nc 

2 1B 9 3A 2 1A 12 3Y 

3 1Y 10 3B 3 1B 13 3A 

4 2A 11 4Y 4 1Y 14 3B 

5 2B 12 4A 5 nc 15 nc 

6 2Y 13 4B 6 2A 16 4Y 

7 GND 14 Vec 7 nc 17 nc 

8 2B 18 4A 

9 2Y 19 4B 
10 GND 20 Vec 

pin assignments 

J. N PACKAGES FH PACKAGE 

1 1A 8 2Y 1 nc 11 nc 

2 1B 9 2A 2 1A 12 2Y 
3 1G 10 2B 3 1B 13 2A 

4 1e 11 2G 4 1G 14 2B 

5 10 12 2C 5 nc 15 nc 

6 1Y 13 20 6 1C 16 2G 

7 GND 14 Vce 7 nc 17 nc 

8 10 1B 2C 

9 1Y 19 20 
10 GND 20 Vce 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 3Y 1 nc 11 nc 

2 1B 9 3A 2 1A 12 3Y 
3 1Y 10 3B 3 1B 13 3A 

4 2A 11 4Y 4 lY 14 3B 
5 2B 12 4A 5 nc 15 nc 

6 2Y 13 4B 6 2A 16 4Y 

7 GND 14 Vee 7 nc 17 nc 

8 2B 18 4A 

9 2Y 19 4B 
10 GND 20 Vee 

6·11 
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PRODUCT GUIDE 

27 typical performance logic symbolt 

TRIPLE 3-INPUT TYPE POWER DELAY 1A-i!L ;;>1 

POSITIVE-NOR '27 22mW 8.5 ns 1B...QL 
GATES 'ALS27 2.48 mW 6 ns lC~ 

'LS27 4.5mW 10 ns 2A--.!!L 

SN5427 (J,FH) SN7427 (J,N) 2B~ 
SN54ALS27 (J,FH) SN74ALS27 (N,FN) 2C~ 
SN54LS27 (J,FH) SN74LS27 (J,N,FN) 

3A~ 
3B~ 
3C..J!.!L 

positive logic: Y =A+B+'C 

28 logic symbol t 

QUADRUPLE 2-INPUT lA--EL >1[> 
POSITIVE-NOR BUFFERS lB~ 
performance 2A~ 

LOW· HIGH- 2B~ 
TYPE 

LEVEL LEVEL POWER DELAY 
3A--1!L OUTPUT OUTPUT ITYPI ITYPI 

CURRENT CURRENT 3B~ 
'28 48mA -2.4mA 28mW 7 ns 

4A..J!!L 
SN54ALS' 12mA -1 mA 4.06 mW 4 ns 

4B.......!.!&... SN74ALS' 24mA -2.6mA 4.06 mW 4 ns 

SN54LS' 12mA -1.2mA 5.5mW 12 ns 

SN74LS' _ _ 24mA_ --1.2 mA_ -5.5 mW -12ns- _positive logic:_Y_= A+B 

SN5428 (J,FH) SN7428 (J,N) 
SN54ALS28 (J,FH) SN74ALS28 (N,FN) 
SN54LS28 (J,FH) SN74LS28 (J,N,FN) 

30 typical performance logic symbol t 

a-INPUT TYPE POWER DELAY A~ & 

POSITIVE-NAND '30 10mW 10 ns B~ 
GATE 'ALS30 1.9mW 7 ns C~ 

'H30 22mW 6 ns o...ill.-
'L30 1 mW 33 ns 

E~ 'LS30 2.4 mW 17ns 

'S30 19mW 3 ns F~ 
(11) 

SN5430 (J,FH) SN7430 (J,N) 
G-

SN54ALS30 (J,FH) SN74ALS30 (N, FN) H~ 
SN54H30(J) SN74H30 (J,N) positive logic: 
SN54L30 (J) Y =ABCDEFGH 
SN54LS30 (J,FH) SN74 LS30 (J,N,FN) 
SN54S30 (J,FH) SN74S30 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

~lY 

~2Y 

b.!!L-3Y 

~lY 

~2Y 

::::::.....!.!E3Y 

~4Y 

~Y 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 lA 8 3Y 1 nc 11 nc 

2 18 9 3A 2 lA 12 3Y 

3 2A 10 38 3 18 13 3A 

4 28 11 3C 4 2A 14 38 

5 2C 12 lY 5 nc 15 nc 

6 2Y 13 lC 6 28 16 3C 

7 GND 14 VCC 7 nc 17 nc 

8 2C 18 lY 

9 2Y 19 lC 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 lY 8 3A 1 nc 11 nc 

2 lA 9 38 2 lY 12 3A 

3 18 10 3Y 3 lA 13 39 

4 2Y 11 4A 4 18 14 3Y 

5 2A 12 48 5 nc 15 nc 

6 28 13 4Y 6 2Y 16 4A 

7 GND 14 VCC 7 nc 17 nc 

8 2A 19 48 

9 28 19 4Y 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 A 8 Y 1 nc 11 nc 

2 8 9 nc 2 A 12 Y 

3 C 10 nc 3 8 13 nc 

4 0 11 G 4 C 14 nc 

5 E 12 H 5 nc 15 nc 

6 F 13 nc 6 0 16 G 

7 GND 14 VCC 7 nc 17 nc 

8 E 18 H 

9 F 19 nc 

10 GND 20 VCC 



PRODUCT GUIDE 

31 logic symbol t pin assignments 

230$ 32ns 
J, N PACKAGES FH, FN PACKAGES 

DELAY ELEMENTS 
1A~ I I ~1Y 

1 lA 9 4Y 1 nc 11 nc 

(delay elements for generating 2 lY 10 4A 2 lA 12 4Y 
45 ns 48 ns 3 2A 11 4B 3 IV 13 4A 

delay lines) 2A~ I I ~2Y 4 2Y 12 5Y 4 2A 14 4B 

• Buffers 3 and 4 offer 3-fold increase in 6 ns 6 ns 5 3A 13 5A 5 2Y 15 5Y 

3A~ I I t::=-ill- 3 Y 
6 3B 14 6Y 6 nc 16 nc 

IOL (12 rnA/24 mAl 

3B~ 
&t> 7 3Y 15 6A 7 3A 17 5A 

• Total power dissipation 38 rnW 8 GND 16 Vee B 3B 18 6Y 

typical performance 6ns 6 ns 9 3Y 19 6A 

4A~ I I ~4Y &t> 10 GND 20 Vee 

DELAY ELEMENT LOGIC DELAY 4BJ!!L 

Gates 1 and 6 Inverting 27,5 ns 45 ns 48 ns 

Gates 2 and 5 46.5 ns 5A~ I I ~5Y Noninverting 

2-lnput 23 ns 32 ns 
Buffers 3 and 4 6 ns 6A~ I I ~6Y NAND 

SN54LS31 (J,FH) SN74LS31 (J,N,FN) 

32 logic symbol t pin assignments 

QUADRUPLE 1A--i!.L.. ;;'1 
~1Y 

J, N PACKAGES FH, FN PACKAGES 

2-INPUT 1B~ 
1 lA 8 3Y 1 nc 11 nc 

POSITIVE-OR 
2 lB 9 3A 2 lA 12 3Y 

GATE 2A~ 
~2Y 

3 lY 10 3B 3 lB 13 3A 

2B~ 
4 2A 11 4Y 4 lY 14 3B 

typical performance 5 2B 12 4A 5 nc 15 nc 

3A~ 6 2Y 13 4B 6 2A 16 4Y 
TYPE POWER DELAY 

3B~ 
~3Y 7 GND 14 Vec 7 nc 17 nc 

'32 24mW 12 ns 6 2B lB 4A 

'ALS32 2.81 mW 5.5 ns 4A~ 
.-!.!.!1. 4 Y 

9 2Y 19 4B 

4B~ 
10 GND 20 VCC 

'LS32 5mW 12 ns 

'S32 35mW 4 ns 
positive logic: Y =A+B 

SN5432 (J,FH) SN7432 (J,N) 
SN54ALS32 (J,FH) SN74ALS32 (N,FN). 
SN54LS32 (J,FH) SN74LS32 (J,N,FN) 
SN54S32 (J,FH) SN74S32 (J,N,FN) 

33 logic syrnbol t pin assignments 

QUADRUPLE 2-INPUT 1A~ ;;'1[> O~1Y 
.1. N PACKAGES 

POSITIVE-NOR BUFFERS 1B~ 
1 lY 8 3A 

WITH OPEN-COLLECTOR 2 lA 9 38 

OUTPUTS 2A~ 
~2Y 

3 18 10 3Y 

performance 2B~ 
4 2Y 11 4A 
5 2A 12 48 

HIGH- LOW- 3A~ 
~3'V 

6 28 13 4Y 

LEVEL LEVEL POWER DELAY 3B~ 
7 GND 14 vcc 

TYPE 
OUTPUT OUTPUT (TVP) (TVP) 

4 A --i!.!.L.. FH. FN PACKAGES 
VOLTAGE CURRENT ~4Y 1 nc 11 nc 

'33 5.5 V 48 rnA 28 rnW 11 ns 4B~ 2 lY 12 3A 

SN54ALS' 5.5 V 12 rnA 4.06 rnW 14.5 ns 3 lA 13 38 

SN74ALS' 5.5 V 24 rnA 4.06 rnW 14.5 ns positive logic: Y =A+B 4 18 14 3Y 

SN54LS' 5.5 V 12 rnA 5.45 rnW 19 ns 5 nc 15 nc 

SN74LS' 5.5 V 24 rnA 5.45rnW 19 ns 
6 2Y 16 4A 
7 nc 17 nc 

SN5433 (J,FH) SN7433 (J,N) 8 2A 16 48 

SN54ALS33 (J,FH) SN74ALS33 (N,FN) 9 28 19 4Y 

SN54LS33 (J,FH) SN74LS33 (J,N,FN) 10 GND 20 Vee 

nc - no internal connection. 

tPin numbers shown on logic symbols are for J and N packages only. 
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PRODUCT GUIDE 

37 logic symbol t pin assignments 

QUADRUPLE 2·INPUT PDSITIVE·NAND BUFFERS lA--1!L !l[> 
~IY 

J. N PACKAGES FH. FN PACKAGES 

performance lB--2L 
1 lA 8 3Y 1 nc 11 nc 

2 lB 9 3A 2 lA 12 3Y 

HIGH· LOW· 
2A~ 

~2Y 3 lY 10 3B 3 lB 13 3A 

TYPE LEVEL LEVEL POWER DELAY 2B~ 4 2A 11 4Y 4 lY 14 3B 

OUTPUT OUTPUT (TYP) ITYP) 3A~ 5 2B 12 4A 5 nc 15 nc 

CURRENT CURRENT 3B~ WL3Y 6 2Y 13 4B 6 2A 16 4Y 

37 4.8 mA -1.2 mA 27 mW 10.5 ns 7 GNO 14 Vee 7 nc 17 nc 

SN54ALS' 12 mA -1 mA 3.04 mW 4 ns 4A~ 
~4Y 

8 28 18 4A 

SN74ALS' 24 mA - 2.6 mA 3.04 mW 4 ns 4B --.!!!L 
9 2Y 19 4B 

SN54LS' 12 mA -1.2 mA 4.3 mW 12 ns 10 GND 20 Vee 
SN74LS' 24 mA -1.2 mA 4.3 mW 12 ns 
'S37 60 mA -3 mA 41 mW 4 ns 

positive logic: Y=AB 

SN5437 (J,FH) SN7437 (J,N) 

SN54ALS37 (J.FH) SN74ALS37 (N,FN) 

SN54LS37 (J,FH) SN74LS37 (J,N,FN) 

SN54S37 (J,FH) SN74S37 (J,N,FN) 

38 logic symbolt pin assignments 

• 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS lA--1!L !l[> 

Q~1Y 
J. N PACKAGES FH. FN PACKAGES 

lB--2L 
1 lA 8 3Y 1 nc 11 nc 

WITH OPEN·COLLECTOR OUTPUTS 2 lB 9 3A 2 lA 12 3Y 
performance 2A~ 

~2Y 3 lY 10 3B 3 lB 13 3A 

2B~ 4 2A 11 4Y 4 lY 14 38 
HIGH· LOW-

3A~ 5 2B 12 4A 5 nc 15 nc 

TYPE LEVEL LEVEL POWER DELAY 
WL3Y 6 2Y 13 4B 6 2A 16 4Y 

OUTPUT OUTPUT (TYP) (TYP) 3B~ 7 GND 14 Vee 7 nc 17 nc 
VOLTAGE CURRENT 4A~ B 2B lB 4A 

~4Y '38 5.5 V 48 mA 24.4 mW 12.5 ns 
4B~ 

9 2Y 19 4B 
SN54ALS' 5.5 V 12 mA 3.04 mW 14.5 ns 10 GND 20 Vee 
SN74ALS' 5.5 V 24 mA 3.04 mW 14.5 ns 
SN54ALS' 5.5 V 12 mA 4.3 mW 19 ns 
SN74ALS' 5.5 V 24 mA 4.3 mW 19 ns positive logic: Y=AB 
'S38 5.5 V 60 mA 41 mW 6.5 ns 

SN5438 (J,FH) SN7438 (J,N) 

SN54ALS38 (J,FH) SN74ALS38 (N,FN) 
SN54LS38 (J,FH) SN74LS38 (J,N,FN) 
SN54S38 (J,FH) SN74S38 (J,N,FN) 

39 logic symbol t pin assignments 

QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 
1 A....!!!...... !l[> 

J, N PACKAGES FH PACKAGE 

WITH OPEN·COLLECTOR OUTPUTS Q~IY 1 lY 8 3A 1 nc 11 nc 

performance lB~ 2 lA 9 3B 2 lY 12 3A 

2A~ ~2Y 
3 lB 10 3Y 3 lA 13 3B 

HIGH- LOW- 28.-!!!.... 
4 2Y 11 4A 4 lB 14 3Y 

LEVEL LEVEL POWER DELAY 5 2A 12 4B 5 nc 15 nc 
TYPE JA~ 

OUTPUT OUTPUT (TYP) (TYP) ~JY 6 2B 13 4Y 6 2Y 16 4A 

VOLTAGE CURRENT J8~ 7 GND 14 Vee 7 nc 17 nc 

SN5439 5.5 V 60 mA 24.4 mW 12.5 ns 1 4A.......!..!!!.. 
8 2A 18 4B 

SN7439 5.5 V 80 mA 24.4 mW 12.5 ns 
4B -..!!lL 

~4Y 9 2B 19 4Y 

10 GND 20 Vee 

SN5439 (J,FH) SN7439 (J,N) 
positive logic: Y = AS 

nc - no internal connection. 

t Pin numbers shown on logic symbols are for J and N packages only. 
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40 logic symbol t 

DUAL 4-INPUT POSITIVE NAND BUFFERS lA......!.!.!...- &C> 
performance 1B.J.3.L 

HIGH- LOW- lC~ 
TYPE LEVEL LEVEL POWER DELAY 1 0 .---.l§.L 

'OUTPUT OUTPUT (TYPI ITYPI 
VOLTAGE CURRENT 2A~ 

'40 48 mA -1.2 mA 26 mW 10.5 ns 
2B ..l!.!!L 

SN54ALS' 12 mA -1 mA 3.04 mW 4 ns 
SN74ALS' 24 mA - 2.6 mA 3.04 mW 4 ns 2C~ 
'H40 60 mA 1.5 mA 44 mW 7.5 ns 2D~ 
SN54LS' 12 mA -1.2 mA 4.3 mW 12 ns 
SN74LS' 24 mA -1.2 mA 4.3 mW 12 ns positive logic: Y = ABCD 
'S40 60 mA -3 mA 44 mW 4 ns 

SN5440 (J,FH) SN7440 (J,N) 

SN54ALS40 (J,FHI SN74ALS40 (N,FN) 

SN54H40 (JI SN74H40 (J,NI 
SN54LS40 (J,FH) SN74LS40 (J,N,FNI 
SN54S40 (J,FH) SN74S40 (J,N,FN) 

42 typical performance logic symbolt 

4-LlNE TO 10-LlNE SELECT 
TYPE POWER 

DECODERS TIME 

(BCD to decimal) '42A 17 ns 140mW 

'L42 34 ns 70mW 

'LS42 17 ns 35mW 
A~l 

SN5442A (J,FH) SN7442A (J,N) B---lliL 2 
SN54L42 (JI 
SN54LS42 (J,FH) SN74LS42 (J,N,FN) 

C~4 

D--i!3L B 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

BCD/DEC 

~lY 

~2Y 

o~o 
1~1 
2 ::........ill-2 

3~3 
4~4 
5~5 
6~6 
7~7 
B~B 
gp....i!!Lg 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 2Y 1 nc 11 nc 

2 18 9 2A 2 1A 12 2Y 
3 nc 10 28 3 18 13 2A 
4 1C 11 nc 4 nc 14 28 
5 10 12 2C 5 nc 15 nc 

6 1Y 13 20 6 1C 16 nc 

7 GNO 14 VCC 7 nc 17 nc 

8 10 18 2C 
9 1Y 19 20 

10 GND 20 VCC 

pin assignments 

J. N PACKACES FH. FN PACKAGES 
1 0 9 7 1 nc 11 nc 

2 1 10 8 2 0 12 7 
3 2 11 9 3 1 13 8 
4 3 12 0 4 2 14 9 
5 4 13 C 5 3 15 0 
6 5 14 8 6 nc 16 nc 

7 6 15 A 7 4 17 C 
8 GND 16 VCC 8 5 18 8 

9 6 19 A 
10 GNO 20 VCC 

6-15 
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PRODUCT GUIDE 

43 typical performance logic symbol t 

4-LlNE TO 10-LlNE 

DECODERS (EXCESS 

3 TO DECIMAL) 

SN5443A (J,FH) 
SN54L43 (J) 

SELECT 
TYPE 

TIME 

'43A 17 ns 

'L43 34 ns 

SN7443A (J,N) 

POWER 

140mW 

70mW 

A (15) 

B (14) 

C 

D 

(13) 

(12) 

x/v 
[EX3/DEC] 

44 typical performance logic symbol t 

4-LlNE TO 10-LlNE 

DECODERS (EXCESS 

3-GRAY TO DECIMAL) 

TYPE 

'44A 

'L44 

SELECT 

TIME 

17m 

34 ns 

SN5444A (J,FH) SN7444A (J,N) 
SN54L44 (J) 

45 
BCD-TO-DECIMAL 

DECODER/DRIVER 

SN5445 (J,FH) 

typical performance 

OFF-STATE 

TYPE OUTPUT 

VOLTAGE 

'45 30 V 

SN7445 (J,N) 

POWER 

140mW 

70mW 

POWER 

215mW 

A (15) 

C 

D 

(14) 

(13) 

(12) 

x/v 
[EX3GRAV/DEC] 

logic symbol t 

A (15) 
(14) 

C (13) 

D (12) 

BCD/DEC 
[> 

1iEN 

>92" 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J, N PACKAGES FH PACKAGE 

1 0 9 7 1 nc 11 nc 

2 1 10 8 2 0 12 7 

3 2 11 9 3 1 13 8 

4 3 12 D 4 2 14 9 

5 4 13 C 5 3 15 D 

6 5 14 B 6 nc 16 nc 

7 6 15 A 7 4 17 C 

8 GND 16 VCC 8 5 18 B 

9 6 19 A 

10 GND 20 Vee 

pin assignments 

J, N PACKAGES FH PACKAGE 

1 0 9 7 1 nc 11 nc 

2 1 10 8 2 0 12 7 

3 2 11 9 3 1 13 8 

4 3 12 D 4 2 14 9 

5 4 1:; C 5 3 15 D 

6 5 14 B 6 nc 16 nc 

7 6 15 A 7 4 17 e 

8 GND 16 Vee 8 5 18 B 

9 6 19 A 

10 GND 20 Vee 

pin assignments 

J, N PACKAGES FH PACKAGE 

1 0 9 7 1 nc 11 nc 

2 1 10 8 2 0 12 7 

3 2 11 9 3 1 13 8 

4 3 12 D 4 2 14 9 

5 4 13 C 5 3 15 D 

6 5 14 B 6 nc 16 nc 

7 6 15 A 7 4 17 e 

8 GND 16 Vee 8 5 18 B 

9 6 19 A 

10 GND 20 Vee 



PRODUCT GUIDE 

46,47 logic symbol t pin assignments 

BCD-TQ-SEVEN-SEGMENT BIN/7·SEG [> J, N PACKAGES FH, FN PACKAGES 

-I~ 
IT1] 1 B 9 e 1 nc 11 nc 

DECODERS/DRIVERS BI/RBO ;;'1 2 e 10 d 2 B 12 e 

(46 - 30 V OUTPUTS SZ 3 LT 11 c 3 e 13 d 

47 -15 V OUTPUTS) RBI~ & )G21 
4 BI/RBO 12 b 4 [l 14 c 

5 RBI 13 a 5 BI/RBO 15 b 
typical performance 

i:'f '" L 6 0 14 9 6 nc 16 nc 

OFF-STATE 7 A 15 I 7 RBI 17 a 

TYPE OUTPUT POWER 
eT=oLI--. 8 GND 16 Vee 8 0 18 9 

a 20,21 Q ...... 113) 
V20 a 9 A 19 I 

VOLTAGE A~l b 20,21 Q""" 1121 b 10 GND 20 Vee 

'46A 30 V 320mW c 20,21Q r--... (11) 
B!.!L....-

c 

'L46 30 V 133mW 
2 d 20,21 Q ~d 

'47A 15V 320mW C~ 4 e 20,21Qt--. (9) e 

'L47 15 V 133mW o.!&L-- 8 f 20,21Q ~f 
'LS47 15V 35mW 9 20,21Q ~ (14) 

9 

SN5446A (J,FH) SN7446A (J,N) 
SN54L46 (J) 
SN5447A (J,FH) SN7447A (J,N) 
SN54L47 (J) 
SN54LS47(J,FH) SN74LS47 (J,N,FN) 

48 logic symbolt pin assignments 

BCD~O~EVEN~EGMENT BIN/7-SEG J, N PACKAGES FH, FN PACKAGES 

-~~ 
IT1] 1 B 9 e 1 nc 11 nc 

DECODERS/DRIVERS BI/RBO ;;'1 2 e 10 d 2 B 12 e 

typical performance SZ 3 LT 11 c 3 e 13 d 

RBI 
(5) ... 

& 4 BI/RBO 12 b 4 [l 14 c 
OFF-STATE 4 G21 

(3) 5 RBI 13 a 5 BI/RBO 15 b 

TYPE OUTPUT POWER IT 6 D 14 9 6 nc 16 nc 

VOLTAGE L 7 A 15 I 7 RBI 17 a 

CT=oLI-
'48 5,5 V 265mW (13) a 

8 GND 16 Vee 8 D 18 9 

V20 a 20,21 ~ 9 A 19 I 

'LS48 5,5 V 125mW A~l b 20,21 ~ (12) b 10 GND 20 Vee 

SN5448 (J,FH) B~2 
c 20,21~ 111) c 

SN7448 (J,N) (10) 
SN54LS48 (J,FH) SN74LS48 (J,N,FN) C~4 

d 20,21 ~ d 
e 20,21 ~ (9) 

e 

o.!&L-- 8 f 20,21~ 
(15) 

f 
9 20,21 sz (14) 

9 

49 logic symbol t pin assignments 

BCD TO SEVEN SEGMENT BIN/7-SEG J, N PACKAGES FH, FN PACKAGES 

DECODERS/DRIVERS Bi...ill..l::::. 
IT1] 1 B B d 1 nc 11 nc 

G20 2 C 9 c 2 B 12 d 

(OPEN-COLLECTOR 3 BI 10 b 3 C 13 c 

OUTPUTS) A-12L- 1 a20Q ~a 4 0 11 a 4 BI 14 b 

typical performance b20Q ~b 5 A 12 9 5 nc 15 nc 

OFF-STATE B...l1L.- 2 c20Q ~c 
6 e 13 I 6 0 16 a 

d20Q ~d 
7 GND 14 Vee 7 nc 17 nc 

TYPE OUTPUT POWER 
C~4 

8 A 18 9 

VOLTAGE e20Q ~e 9 e 19 I 

'49 5,5 V 165mW 
f20Q ~f 10 GND 20 Vee 

O~8 ~g 
'LS49 5,5 V 40mW 

g20Q 

SN5449 (J,FH) SN7449 (J,N) 
SN54LS49 (J,FH) SN74LS49 (J,N,FN) 

t Pin numbers shown on logic symbols 

are lor J and N packages only, 

FONT TABLE Tl - FOR '46, '47, '48, '49 

nc - no internal connection. 01 112I::JIYI5IbllIBIYlcl-,IU ILlcl 
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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PRODUCT GUIDE 

50 typical performance logic symbol t pin assignments 

DUAL 2-WIDE 2-INPUT ITYPE POWER IDELAY 11A~ & ;;'1 J. N PACKAGES FH PACKAGE 

I '50 14 mW 110.5 ns 11B~ 
1 1A 8 1Y 1 nc 11 nc 

AND-OR-INVERT GATES 2 2A 9 1C 2 1A 12 1Y 

(ONE GATE EXPANDABLE)I 'H50 29mWI 6.5ns 11C~ ~ ~ly3 28 10 10 3 2A 13 1C 

(10) 4 2C 11 1X 4 2B 14 10 

SN5450 (J,FH) SN7450 (J,N) 10""";"""'; 5 20 12 1l(' 5 nc 15 nc 

SN54H50 (J) SN74H50 (J,N) 1X.J!2.L. 
I--- 6 2Y 13 1B 6 2C 16 1X 

lX-1!.& JE 7 GNO 14 VCC 7 nc 17 nc 

B 20 18 1X 

2A~ & 
9 2Y 19 18 

;;'1 

2B~ ~2Y 
10 GNO 20 VCC 

2C~ ~ 
20~ 

positive logic: Y =AB+CD+X 

'50: X = output of SN5460/SN7460 

'H50: X = output of SN54H60/SN74H60 

or SN54H62/SN74H62 

51 typical performance logic symbol, '51, 'H51, 'S51 t pin assignments, '51, 'H51, 'S51 

AND-OR TYPE POWER DELAY lA--.!!.!.... & ;;'1 

'51 14mW 10.5 ns lB~ INVERT GATES 
~1Y 'H51 29mW 65 ns lC~ - & 

'L51 1.5mW 43 ns 
10..J!£L 

'LS51 2.75 mW 12.5 ns 
2A~ & ;;'1 

'S51 28mW 3.5 ns 
2B...J!L. ~2Y SN5451 (J,FH) SN7451 (J,N) 2C~ ---s;-

SN54H51 (J) SN74H51 (J,N) 
20~ SN54L51 (J) 

SN54LS51 (J,FH) SN74LS51 (J,N,FN) 
positive logic: Y =AB+CD 

SN54S51 (J,FH) SN74S51 (J,N,FN) 

logic symbol, 'L51, 'LS51 t 

lA---l!.L & ;;'1 

1B.J!!!..... 

:~ lC ~lY 
10~ f--& 

,..J!2l... lE 

:....!!!L IF 

2A~ & ;;'1 
(3) ~2Y 2B-

2C~ f--& 
(5) 

20-

positive logic: 

lY = (lA'lB'lC)+(1D'lE'lF) 

2Y = (2A"2B)+(2C'2D) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

nu - make no external connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 1Y 1 nc 11 nc 

2 2A 9 1C 2 1A 12 1Y 
3 28 10 10 3 2A 13 1C 
4 2C 11 nu 4 2B 14 10 
5 20 12 nu 5 nc 15 nc 

6 2Y 13 18 6 2C 16 nu 

7 GNO 14 VCC 7 nc 17 nc 

8 20 18 nu 

9 2Y 19 18 
10 GNO 20 VCC 

pin assignments, 'L51, 'LS51 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 1Y 1 nc 11 nc 

2 2A 9 10 2 1A 12 1Y 
3 28 10 1 E 3 2A 13 10 
4 2C 11 1F 4 28 14 1E 
5 20 12 1B 5 nc 15 nc 

6 2Y 13 1C 6 2C 16 1 F 
7 GNO 14 VCC 7 nc 17 nc 

8 20 18 18 
9 2Y 19 1C 

10 GNO 20 VCC 



PRODUCT GUIDE 

52 typical performance logic symbol t pin assignments 

EXPANDABLE 4-WIDE ITYPE 1 POWER IDELAY 1 A~ & ;;'1 J, N PACKAGES 

AND-OR GATES I 'H52 I 88 mW I 9.9 ns I B~ 1 A 8 Y 1 

2 B 9 X 2 
I---

SN54H52 (J,FH) SN74H52 (J,N) e~ & 3 C 10 F 3 

D~ 
4 0 11 G 4 

5 E 12 H 5 

E~ 
~y 

6 nc 13 I 6 

F~ I---
7 GND 14 VCC 7 

& 8 

G~ 9 

H~ r-e;-- 10 

I~ 
x~ I---E 
positive logic: Y = AB+CDE+FG+HI+X 

X = output of SNS4H61/SN74H61 

53 typical performance logic symbol, 'S3t pin assignments, 'S3 

EXPANDABLE 4-WIDE ITYPE 1 POWER IDELAY 1 A~ & ;;'1 
J, N PACKAGES 

AND-OR-INVERT GATES 1 '53 1 23 mW 110.5 ns 1 (13) 1 A 8 y 1 
B-'-- 2 C 9 G 2 

I 'H53 1 41 mW I 6.6 ns I ~ e~ 3 D 10 H 3 

SN5453 (J,FH) SN7453 (J,N) D~ 
4 E 11 X 4 

5 F 12 X 5 
SN54H53 (J) SN74H53 (J,N) E~ I--- 6 nc 13 B 6 & ~y 

F~ 
7 GND 14 VCC 7 

8 

G~ ~ 9 

H~ 
10 

x....i!!L I---

x~ JE 
positive logic: Y = AB+CD+EF+GH+X 

X = output of SNS460/SN7460 

logic symbol, 'HS3t pin assignments, 'H53 

A~ & ;;'1 

(13) 
B~ 

e~ f--&-
D~ 

(4) f--&-E-
F~ ~y 
G~ 
H~ f---g;-

(10) 
1-

(11) '---
X~ JE x~ 

positive logic: Y = AB+CD+EFG+HI+X 

X = output of SNS4H60/SN74H60 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

or SNS4H62/SN74H62 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

J, N PACKAGES 

1 A 8 Y 

2 C 9 H 

3 D 10 I 

4 E 11 X 

5 F 12 X 

6 G 13 B 

7 GND 14 Vec 

FH PACKAGE 

nc 11 nc 

A 12 Y 

B 13 X 

C 14 F 

nc 15 nc 

0 16 G 

nc 17 nc 

E 18 H 

nc 19 I 

GND 20 Vec 

FH PACKAGE 

nc 11 nc 

A 12 Y 

C 13 G 

0 14 H 

nc 15 nc 

E 16 X 

nc 17 nc 

F 18 X 

nc 19 B 

GND 20 VCC 
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54 
4-WIDE AND-OR­

INVERT GATES 

SN5454 (J,FH) 
SN54H54 (J) 
SN54L54 (J) 
SN54LS54 (J,FH) 

typical performance 

TYPE 

'54 

'H54 

'L54 

'LS54 

POWER DELAY 

23mW 10.5 ns 

41 mW 6.6 ns 

1.5mW 43 ns 

4.5mW 12.5 ns 

SN7454 (J,N) 
SN74H54 (J,N) 

SN74LS54 (J,N,FN) 

logic symbol, '54t 

A 

c 

o 

G 

H 

(1) 

(13) 

(2) 

(3) 

(4) 

(5) 

(9) 

(10) 

& 

& 

& 

;>1 

(8) 
y 

r Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

nu - make no external connection. 

TEXAS INSTRUMENTS 
INCORPORATED 
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pin assignments, '54 

J. N PACKAGES FH PACKAGE 

1 A 8 Y 1 nc 11 nc 

2 e 9 G 2 A 12 Y 

3 D 10 H 3 e 13 G 

4 E 11 nu 4 D 14 H 

5 F 12 nu 5 nc 15 nc 

6 nc 13 B 6 E 16 nu 

7 GND 14 Vee 7 nc 17 nc 

B F 18 nu 

9 nc 19 B 

10 GND 20 Vee 

pin assignments, 'H54 

J. N PACKAGES 

1 A 8 y 

2 e 9 H 

3 D 10 I 

4 E 11 nu 

5 F 12 nu 

6 G 13 B 

7 GND 14 Vee 

pin assignments, 'L54, 'LS54 

J. N PACKAGES FH. FN PACKAGES 

1 A 8 nc 1 nc 11 nc 

2 B 9 F 2 A 12 nc 

3 e 10 G 3 B 13 F 

4 D 11 H 4 e 14 G 

5 E 12 I 5 nc 15 nc 

6 y 13 J 6 D 16 H 

7 GND 14 Vec 7 nc 17 nc 

8 E 18 I 

9 Y 19 J 

10 GND 20 Vee 
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55 typical performance pin assignments, 'H55 

2-WIDE 4-INPUT TYPE POWER DELAY A~ & ;;'1 J. N PACKAGES 

AND-OR-INVERT GATES 'H55 30mW 6.8 ns B~ 1 A 8 y 

2 B 9 X 
'L55 1.5mW 43 ns (3) 

C- 3 C 10 E 
'LS55 2.75 mW 12.5 ns (4) 4 D 11 F 

0- 5 X 12 G 
SN54H55 (J) SN74H55 (J,N) (10) ~ 6 nc 13 H E-- ~y SN54L55 (J) (11) 7 GND 14 VCC 

SN54LS55 (J,FH) SN74LS55 (J,N,FN) F-
(12) 

G-
(13) 

H-

X~ -
X~ JE 
positive logic: Y - ABCD+EFGH+X 

pin assignments, 'L55, 'LS55 

X - Output of SN54H60/SN74H60 logic symbol, 'L55, 'LS55t 

or SN54H62/SN74H62 
A~ & ;;'1 

(2) 
B-

C~ 
O~ r---p;-- ~y 

(10) 
E~ 

F~ 
G~ 

(13) 
H--

positive logic: Y - ABCD+EFGH 

56 logic symbol t 

50-TO-' CTR 

FREQUENCY DIVIDER ClR 
(6) 

CT=O 

typical performance DIV5 

ClKA~ ;>+ CT=4 ~QA 

I TYPEt CLOCK I I POWER I ClKB ~ 
DIV10 

CLEAR ;>+ 
(7) 

FREQUENCY CT=4,9 ~QB 

I'LS56 I 25 MHz I HIGH I 85 mW I CT>4 ~Qc 

SN54LS56 (JG) SN74LS56 (JG,P) 

tPin numbers shown on logic symbols are for J, JG, N, and P packages only. 
nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

J. N PACKAGES FH. FN PACKAGES 

1 A 8 y 1 nc 11 nc 
2 B 9 nc 2 A 12 Y 

3 C 10 E 3 B 13 nc 
4 D 11 F 4 e 14 E 

5 nc 12 G 5 nc 15 nc 
6 nc 13 H 6 0 16 F 

7 GND 14 VCC 7 nc 17 nc 
8 nc 18 G 

9 nc 19 H 

10 GND 20 VCC 

pin assignments 

JG, P PACKAGES 

1 ClKB I 5 ClKA 

2 vec I 6 ClR 

3 °A I 7 °B 
4 GND I 8 °c 

For chip carrier information, 
contact the factory. 
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57 logic symbol t 

GO·TO·' 
FREQUENCY DIVIDER 

typical performance 

r-----~----------r-------~------~ClKA 

~----~~~~~~r-------r_------~ ClKB 

SN54LS157 (JGI SN54LS157 (JG. PI 

60 typical performance logic symbol t 

DUAL 4-INPUT 

EXPANDERS 

SN5460 (J) 
SN54H60 (J) 
'60 positive logic: 

SN7460 (J,N) 
SN74H60 (J,N) 

X - ABCD when connected to X and X inputs of 
SN5423/SN7423, SN5450/SN7450, or 
SN5453/SN7453 

'H60 positivI logic: 
x - ABCD when connected to X and X inputs of 

SN54H50/SN74H50, SN54H53/SN74H53, or 
SN54H55/SN74H55 

61 
TRIPLE 3-INPUT 

EXPANDERS 

SN54H61 (J) 

positive logic: 

typical performance 

SN74H61 (J,N) 

X = ABC when connected to X input of 
SN54H52/SN74H52 

lA 
(1) 

lB 
(2) 

lC 
(3) 

10 
(13) 

2A 
(4) 

2B 
(5) 

2C 
(6) 

20 
(8) 

logic symbol t 

lA 
(1) 

lB 
(2) 

lC 

2A 

2B 

2C 
(6) 

3A 
(11) 

3B 
(12) 

3C 
(13) 

tPin numbers shown on logic symbols are for J, JG, N, and P packages only. 
nc - no internal connection. 

(31 

0lVl0 
(7) 

CT=4.9 
(81 

CT>4 

& 

& 

& 

& 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

JG. P PACKAGES 

1 ClKB 1 5 ClKA 

2 VCC I 6 ClR 

3 °A \7 °B 
4 GND I 8 °c 

°A 

°B 
°c 

pin assignments 

J, N PACKAGES 

1 1A 8 20 

2 1B 9 2){ 

3 1C 10 2X 

4 2A 11 1X 

5 28 12 1X 

6 2C 13 10 

7 GNO 14 VCC 

pin assignments 

J. N PACKAGES 

1 1A B 2X 
lX 

2 1B 9 1X 

3 1C 10 3X 

4 2A 11 3A 

5 2B 12 3B 

2X 6 2C 13 3C 

7 GNO 14 Vee 



64,65 
4-2-3-2 INPUT AND-OR­

INVERT GATES 

typical performance 

TYPE OUTPUT POWER DELAY 

TOTEM 
'564 

POLE 
29mW 3.5 ns 

OPEN-
'565 

COLLECTOR 
36 mW 5.5 ns 

5N54564 (J,FH) 5N74564 (J,N,FN) 
5N54565 (J,FH) 5N74565 (J,N,FN) 

logic symbol, 'S64t 

(1) 
& ;;'1 

(11) 

(12) 

(13) 

(2) 

(3) (8) 

(4) 

(5) 

(6) 

(9) 

(10) 

logic symbol, 'S6St 
(11 ;;'1 
(11) 

(12) 

(13) 

E' 
(2) 

(3) 
Q 

(8) 

(4) 

(5) 

(6) 

(9) 

(10) 

positive logic: Y - ABCD+EF+GHI+JK 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 

1 A 8 X 

2 B 9 F 

3 e 10 G 

4 D 11 H 

5 E 12 I 

6 X 13 J 
7 GND 14 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 lA 8 4Y 1 nc 11 nc 

2 lY 9 4A 2 lA 12 4Y 

3 2Y 10 5A 3 lY 13 4A 

4 2A 11 5Y 4 2Y 14 5A 

5 3A 12 6Y 5 nc 15 nc 

6 3Y 13 6A 6 2A 16 5Y 

7 GND 14 Vee 7 nc 17 nc 

8 3A 18 6Y 

9 3Y 19 6A 

10 GND 20 Vee 

pin assignments 

J, N PACKAGES FH. FN PACKAGES 

1 A 8 Y 1 nc 11 nc 

2 E 9 J 2 A 12 Y 

3 F 10 K 3 E 13 J 

4 G 11 B 4 F 14 K 

5 H 12 e 5 nc 15 nc 

6 I 13 D 6 G 16 B 

7 GND 14 Vee 7 nc 17 nc 

8 H 18 e 
9 I 19 D 

10 GND 20 Vee 
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68 logic symbol t 

DUAL 4-BIT DECADE COUNTER 

• High-drive outputs (lOL rated at 8 mA/16 mAl 

typical performance 

SN54LS68 (J,FH) SN74LS68 (J,N,FN) 

69 logic symbol t 

DUAL 4-BIT BINARY COUNTER 

• High-drive outputs (lOL rated at 8 mA/16 mAl 

typical performance 

SN54LS69 (J,FH) SN74LS69 (J,N,FN) 

tPin numbers shown on logic symbols are for J, JT and NT packages only. 

nc ~ no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

(2) 1QB 

(13) 1Qe 

(3) 1Qo 

(7) 2QA 

(10) 2QB 

(5) 2Q e 
(12) 2QO 

(14) 1QA 

(2) 1QB 

(13) We 

(3) 1Qo 

(7) 2QA 
(10) 2QB 

(5) 2Qe 

(12) 2QO 

pin assignments 

J. N PACKAGES 

1 lClKA 9 2ClK 

2 lOS 10 20s 

3 100 11 2ClR 

4 lClR 12 2°0 
5 2OC 13 1OC 

6 nc 14 lOA 

7 20A 15 lClKS 

8 GNO 16 VCC 

FH. FN PACKAGES 

1 nc 11 nc 

2 lClKA 12 2ClK 

3 108 13 20S 

4 1°0 14 2ClR 

5 lClR 15 200 
6 nc 16 nc 

7 2OC 17 1OC 

8 nc 18 lOA 

9 20A 19 lClKS 

10 GNO 20 VCC 

nc - no internal connection 

pin assignments 

J. N PACKAGES 

1 lClKA 9 2ClK 

2 lOs 10 20s 

3 100 11 2ClR 

4 lClR 12 2°0 
5 2Oc 13 1Oc 

6 nc 14 lOA 

7 20A 15 lClKS 

8 GNO 16 VCC 

FH. FN PACKAGES 

1 nc 11 nc 

2 lClKA 12 2ClK 

3 lOS 13 20S 

4 1°0 14 2ClR 

5 lClR 15 2°0 
6 nc 16 nc 

7 2Oc 17 1Oc 

8 nc 18 lOA 

9 20A 19 lClKS 

10 GNO 20 VCC 

nc - no internal connection 



PRODUCT GUIDE 

70 logic symbol t pin assignments 

PRE~ 

0 
J, N PACKAGES FH PACKAGE 

AND-GATED J-K POSITIVE-
J1 .!lL- 1 nc 8 Q 1 nc 11 nc 

EDGE-TRIGGERED FLIP-FLOPS J2~ 1J ~o 2 CLA 9 K 2 nc 12 Q 

typical performance J~ 
3 J1 10 K1 3 CLA 13 K 

4 J2 11 K2 4 J1 14 K1 
PWR! SET-

HOLD I ClK~ I> C1 5 J 12 CLK 5 nc 15 nc 
TYPE f max 

FF UP 

D 
6 Q 13 rstft 6 J2 16 K2 

K1~ 14 7 17 r 7 GND VCC nc nc 
'70 35 MHz 65mW 20 nst 5 nst 

K2 ll.!.L- ~Q 8 J 18 CLK 
1K 

9 a 19 PAE 
t Rising edge of clock pulse, K~ 10 GND 20 VCC 
j, Falling edge of clock pulse, ClR~ 2R 

SN5470 (J,FH) SN7470 (J,N) 
positive logic: J = J1'J2':. 

K = K1-K2-j( 
If inputs J and j( are not used, they must be grounded_ 
Preset or clear function can occur only when the clock input is low. 

71 logic symbol, 'H71t 

'H71: AND-OR-GATED J-K MASTER- PRE~ ~.-
J1A !!L-SLAVE FLIP-FLOPS WITH PRESET & ;;>1 

J1B 8.l...-
typical performance 

J2A~ I-- 1J 

-,~o 
PWR! SET- J2B~ TYPE f max HOLD 

ClK~ 
>.--L--

FF UP 
~.- -'~Q 

OnSj, K1A~ 'H71 30 MHz 80mW o nst & ;;>1 

'L71 30 MHz 3_8mW o nst o nsj, K 1 B l.!.!ll-
>.-- 1K 

K2A ll!.L-
t Rising edge of clock pulse_ K2B i!1L.-
j, Falling edge of clock pulse_ 

po'itivelogic: J = IJ1A-J1B)+IJ2A-J2B) 
SN54H71 (J) SN74H71 (J,N) K = IK1A-K1B)+IK2A-K2B) 

1--- - -- - -- ---------------- ------

'L71: AND-GATED R-S MASTER-

SLAVE FLIP-FLOPS WITH PRESET 

AND CLEAR logic symbol, 'L71t 

§C:j SN54L71 (J) PRE 

51 

52 ~ & 15 

~ 53 

ClK ~C1 
R1 ~u R2 ~ 1R 

R3 !.!.!L..-
CUi ~R 

positive logic: R = R1-R2'R3 
5 = 51-52-53 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

-, ~o 

-, ~Q 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments, 'H71 

J, N PACKAGES 

1 J1A 8 Q 

2 J1B 9 K1A 

3 J2A 10 K1B 

4 J2B 11 K2A 

5 PRE 12 K2B 

6 Q 13 CLK 

7 GND 14 VCC 

-------------
pin assignments, 'L71 

J, N PACKAGES 

1 nc 8 Q 

2 CLR 9 A1 

3 S1 10 R2 

4 52 11 A3 

5 53 12 CLK 

6 Q 13 PRE 

7 GND 14 VCC 

I 

W 
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72 logic symbol t pin assignments 

AND-GATED J-K MASTER-5LAVE PRE ~s J, N PACKAGES FH PACKAGE 

FLIP-FLOPS WITH PRESET AND CLEAR Jl e.!...-

D'" 
1 nc 8 0 1 nc 11 nc 

J2 !!L.- 2 m 9 K1 2 nc 12 0 

typical performance 
~ ~o 

3 J1 10 K2 3 ClR 13 K1 

PWR/ 
J3 ""1 4 J2 11 K3 4 J1 14 K2 

SET- ~ TYPE f max HOLD ClK t} 5 J3 12 ClK 5 nc 15 nc 

FF UP Kl l2.!...- ""1 ~Q 6 0 13 PM 6 J2 16 K3 

'72 20 MHz 50mW o nst o ns. K2 ~ 7 GND 14 VCC 7 nc 17 nc 

'H72 30 MHz BOmW o nst o ns. !.!.!.L- 8 J3 18 ClK 
K3 

~ 
9 0 19 m 

'L72 3 MHz 3.B mW o nst o ns. ClR R 10 GNO 20 VCC 

t Rising edge of clock pulse . positive logic: J = Jl'J2'J3; Kl'K2'K3 

• Falling edge of clock pulse. 

SN5472 (J,FH) SN7472 (J) 
SN54H72 (J) SN74H72 (J) 
SN54L72 (J) 

73 logic symbol' '73, 'H73, 'L73t pin assignments 

DUAL J-K FLIP-FLOPS 
(14) 

lJ ""1~10 lJ~ 
(1) 

Cl WITH CLEAR lClK (-

lK~ lK ~-typical performance 
lCLR~ ""1 10 

R 
PWR/ SET- 2J .i!!.....-TYPE f max HOLD ""1~20 

F-F UP 2ClK~ 
'73 20 MHz 5mW o nst o ns. 2K~ ""1~2Q 

'H73 30 MHz BOmW o nst o ns. 2ClR~ 
'L73 3 MHz 3.BmW o nst o ns. logic symbol, 'LS73A t 

'LS73A 45 MHz 20 ns. ~lJ 10mW o ns. ~10 1J( 

t Rising edge of clock pulse. lClK ~I>Cl 
J, Falling edge of clock pulse. lK~ lK ~-

lCLR~ 10 

SN5473 (J) SN7473 (J,N) 
R 

2J .i!!.....-
SN54H73 (J) SN74H73 (J,N) 

2ClK ~> 
~20 

SN54L73 (J) 
SN54LS73A (J SN74LS73A (J,N) 2K~ ~2Q 

2CLR~ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DAllAS. TEXAS 75265 

J, N PACKAGES 

1 1ClK 8 20: 

2 1CLR 9 20 

3 1K 10 2K 

4 VCC 11 GND 

5 2ClK 12 10 

6 2ClR 13 1a 

7 2J 14 1J 

For chip carrier information, 
contact the factory. 



74 logic symbol t 

DUAL D·TYPE POSITIVE·EDGE· 1PRE~ s 
1CLK~>C1 

TRIGGERED FLlp·FLOPS WITH 1D~ 10 
PRESET AND CLEAR 1eLA.!!.L..t:. R 

2PRE .lli!Lt::.. 
2C L K .!.!.!l.- ~ 
2D~ 

2eLA .!!lli:::.. 

typical performance 

TYPE fmax 
PWRI 

F·F 

SET· 

UP 
HOLD 

'74 25 MHz 43 mW 20 nsl 5 nsl 

'ALS74 50 MHz 6mW 15 nsl o nsl 

'AS74 125 MHz 26 mW 

'H74 43 MHz 75 mW 15 nsf 5 nsf 

'L74 3 MHz 4mW 50 nsf 15 nsf 

'LS74A 33 MHz 10mW 20 nsf 5 nsf 

'S74 110 MHz 75 mW 3 nsf 2 nsf 

I Rising edge of clock pulse. 

SN5474 (J,FHI SN7474 (J,N) 

SN54ALS74 (J,FH) SN74ALS74 (N,FN) 

SN54AS74 (J,FH) SN74AS74 (N,FN) 

SN54H74 (J) SN74H74 (J,N) 

SN54L74 (J) 

SN54LS74A (J,FH) SN74LS74A (J,N,FN) 

SN54S74 (J,FH) SN74S74 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no Internal connection. 

~10 

~10 

---ill 20 

:::........!!!l20 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1m 8 20. 1 nc 11 nc 

2 10 9 20 2 lClR 12 20 

3 lClK 10 2PRE 3 10 13 20 

4 lPFlE 11 2ClK 4 lClK 14 2PRE 

5 10 12 20 5 nc 15 nc 

6 10 13 2ClR 6 lPRE 16 2ClK 

7 GNO 14 VCC 7 nc 17 nc 

8 10 18 20 

9 Hi 19 2ClR 

10 GNO 20 vcc 

• I 
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75 
4-BIT BISTABLE LATCHES 

typical performance 

TYPE 
OUT-

PUTS 
DELAY 

TOTAL 

POWER 

'75 a,a 15 ns 160mW 

'L75 a,a 30 ns 80mW 

'LS75 a,a 11 ns 32mW 

SN5475 (J) 
SN54L75 (J) 
SN54LS75 (J) 

SN7475 (J,N) 

SN74LS75 (J,N) 

76 
DUAL J-K FLIP-FLOPS WITH 

PRESET AND CLEAR 

typical performance 

PWRI SET-
TYPE f max F-F UP 

HOLD 

'76 20 MHz 50mW o nst o ns. 

'H76 30 MHz 80mW o nst o ns. 

'LS76A 45 MHz 10mW 20 nst o ns. 
t Rising edge of clock pulse . 

• Falling edge of clock pulse. 

SN5476 (J) 
SN54H76 (J) 
SN54LS76A (J) 

SN7476 (J,N) 
SN74H76 (J,N) 
SN74LS76A (J,N) 

logic symbol, '76, 'H76t 

(2) 

"1 (151 10 

10 

20 

10 

10 

20 

20 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

6-2S TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES 

1 1a 9 4a 

2 10 10 3a 

3 20 11 3a 

4 3CAC 12 GNO 

5 VCC 13 1C.2C 

6 3D 14 20: 

7 40 15 2a 

8 4Q 16 1a 

For chip carrier information, 
contact the factory. 

pin assignments 

J. N PACKAGES 

1 1CLK 9 2J 

2 1ffl 10 2<:1 

3 1aR 11 2a 

4 1J 12 2K 

5 VCC 13 GNO 

6 2CLK 14 1a 

7 2PRE 15 1a 

8 2ITR 16 1K 

F or chip carrier information, 
contact the factory. 



77 
4·BIT BISTABLE LATCHES 

typical performance 

TYPE OUT· DELAY TOTAL 
PUTS POWER 

'77 Q 15 ns 160mW 

'L77 Q 30 ns 80mW 

'LS77 Q 10 ns 35mW 

SN5477 (J) 

SN54L77 (J) 

SN54LS77 (J) SN74LS77 (J,N) 

78 
DUAL J·K FLlp·FLOPS WITH 

PRESET, COMMON CLEAR, AND 

COMMON CLOCK 

typical performance 

PWR/ 
TYPE f max F·F 

'H78 30 MHz 80mW 

'L7B 3 MHz 3.8 mW 

'LS7BA 45 MHz 10mW 

t Rising edge of clock pulse. 

~ Falling edge of clock pulse. 

SET· 

UP 

o nst 

o nst 

20 ns~ 

HOLD 

o ns~ 
o ns~ 
o ns~ 

SN54H78 (JI 
SN54L78 (J) 
SN54LS7BA (J) 

SN74h 7B (J,N) 

SN74LS7BA (J,N) 

logic symbolt 

10 (11 

logic symbol, 'H78t 

ClK (9) 

CI'R 

1 PRE 
1J 

1K 

2m 
2J 

2K 

logic symbol, 'L78t 

ClK (1) 

ClR 

1PRE 

1J 

1K 

2PRE 
2J 

2K 

logic symbol, 'LS78A t 

ClK (1) 

CUi (5) 

(2) 

10 

20 

30 

(8) 40 

10 

10' 

20 

20' 

10 

fa 

20 

20' 

10 

ia 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no Internal connection. 

TEXAS INSTRUMENTS 
I NCOR PORATED 

POST OFFICE BOX 225012 • DAllAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

1 10 8 40 

2 20 9 30 

3 3C,4C 10 nc 

4 VCC 11 GNO 

5 3D 12 1C,2C 

6 40 13 20 

7 nc 14 10 

For chip carrier information, 
contact the factory. 

pin assignments, 'H78 

J. N PACKAGES 

I lK 8 2K 

2 10 9 ClK 

3 10 10 2PR! 

4 lJ II 2J 

5 20 12 elR 

6 20 13 1m 

7 GND 14 Vec 

pin assignments, 'L78, 'LS78A 

J. N PACKAGES 

I ClK 8 20 

2 lPRE 9 20 

3 1J 10 2J 

4 Vee II GND 

5 ClR 12 10 

6 2PRE 13 10 

7 2K 14 lK 

For chip carrier information. 
contact the factory. 
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logic symbol t 80 
GATED FULL ADDERS 

typical performance 

A 1 (8) ,....-&-..... ;;.-1.....,.---~--t 
A2 (9) 

A* 

AC 

SN5480 (J,FH) SN7480 (J,N) B1 

NOTES: 1. A = Ac + A' + A1·A2, B = 
Be + S' + 81'82 

2. When A' Is used as an input, 

A 1 or A2 must be low. 

When 8' Is used as an Input, 

81 or 82 must be low. 

3. When A1 and A2 or 81 and 

82 are used as inputs, A' or 

B·, respectively, must be 

open or used to perform dot­

AND logic. 

B2 

B* 

BC 

CI 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

;;'1 

a 

(5) ~ 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J, N PACKAGES FH PACKAGE 

1 B' B Al 1 nc III 
2 Be 9 A2 2 B' 12 

3 Cn 10 A' 3 Be 13 

4 Cn + 1 11 Ae 4 en 14 

5 I 12 Bl 5 nc 15 

6 I 13 B2 6 Cn + 1 16 

7 GND 14 Vec 7 nc 

B I 

9 I 

10 GND 

pin assignments 

J, N PACKAGES 

1 X3 8 Y4 

2 X2 9 WO 

3 Xl 10 GND 

4 Vee 11 so 
5 Yl 12 51 

6 Y2 13 WI 

7 Y3 14 X4 

pin assignments 

J. N PACKAGES 

1 II 8 nc 

2 Al 9 nc 

3 81 10 C2 

4 VCC 11 GND 

5 CO 12 I2 

6 nc 13 B2 

7 nc 14 A2 

For chip carrier information, 
contact the factory. 

17 

lB 

19 

20 

nc 

Al 

A2 

A' 

nc 

Ae 
nc 

Bl 

B2 

Vee 



PRODUCT GUIDE 

83 logic symbolt pin assignments 

4-BIT BINARY FULL ADDERS Al..Jlli-

} 
~ J, N PACKAGES 

1 A4 9 l:1 
WITH FAST CARRY A2-i!!.L. 

{ 
~~l 2 1513 10 Al 

typical performance A3~ ~~2 3 A3 11 Bl 

A4~ ~~3 4 B3 12 GND 
CARRY ADD POWER 

TYPE Bl....Jl!L 

} 
~ 5 Vec 13 CO 

~4 
TIME TIME PER BIT 

B2-1ZL 
6 l:2 14 e4 

'83A 10 ns 16 ns 76mW B3~ 
7 B2 15 l:4 

8 A2 16 84 
'LS83A 10 ns 15 ns 24mW B4~ co ...J.!!L.. C4 

SN5483A (J) SN7483A (J,N) CO~ CI For new chip carrier designs, use 'L5283 or '5283, 

SN54LS83A (J) SN74LS83A (J,N) 

84 logic symbolt 

l6-BIT RANDOM-ACCESS RAM16Xl 

Xl~ lAl 
MEMORIES 

X2.El..- lA2 
typical performance 

X3.EL- lA3 

TYPE I ADDRESS! ENABLE! POWER I X4.l.!l.- lA4 

TIME TIME PER BIT Yl~ 
'84A I I 15ns I 14mW 1 2Al 

15 ns Y2....!2.!- 2A2 

Y3~ 2A3 SN5484A (J) SN7484A (J,N) 
Y4~ 2A4 

"1 I'" 

W1A...ll2L & 3 lA,2A,S 

~ Z3 lA,2AQ 
W1B 4 lA,2A,R 

WOA .J..!.!L. t--& 3 lA,2A,R 

WOB~ Z4 
4 lA, lA,S 

lA,2AQ 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no Internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J, N PACKAGES 
1 X4 9 V4 

2 X3 10 WOB 

3 X2 11 WOA 
4 Xl 12 GND 

5 Vee 13 SO 
6 VI 14 51 

7 V2 15 W1B 
8 V3 16 WIA 

~Si' 

~So 

I • I 
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85 logic symbol, '85, 'LS85, 'S85t pin assignments, '85, 'LS85, 'S85 

4-BIT MAGNITUDE COMP J, N PACKAGES FH, FN PACKAGES 

PO ..J.!!!L 

} 
1 03 9 00 1 nc 11 nc 

COMPARATORS 
Pl...l,gL 2 P<Oin 10 PO 2 03 12 00 

typical performance P2..l.!&-
3 PaOin 11 01 3 P<Oin 13 PO 

4 P>Oin 12 PI 4 P-Oin 14 01 
P3~ 

TYPE 
COMPARE 

POWER ~ 5 P>Oou! 13 P2 5 P>Oln 15 PI 
p<0...E.l-

P<O P<O 
TIME < 6 P-Oou! 14 02 6 nc 16 nc 

'85 21 ns 275mW 
P-O~ _ p·o ~p.O 7 P<Oou! 1& P3 7 P>Oou! 17 P2 

p>O~ 8 GND 16 Vee 8 P=Oou! 18 02 > (5) 'L85 82 ns 20mW 
OO~ p>o ~p>o 9 P<Oou! 19 P3 

'LS85 23,5 ns 52mW 
01-1!.!!.... 

10 GND 20 Vee 

'S85 11,5 ns 365 mW 02~ :} 
SN5485 (J,FH) SN7485 (J,N) 03...J.1L pin assignments, 'L85 
SN54L85 (J) 
SN54LS85 (J,FH) SN74LS85 (J,N,FN) logic symbol, 'L85t 

SN54S85 (J,FH) SN74S85 (J,N,FN) I 
eOMP 2 

PO~ } 3 

P1-E!..... 4 

P2...iL 5 

PJ~ 6 

P<O ~p<o 7 
P<O~ < 8 
P=O~ = P=O ~P=O 
P>O~ > 

P>O ~p>o 
00 -1!.!!.... 

1" 
(9) 

01-

02...J.1L 

OJ~ 

. 
86 typical performance logic symbol. '86, 'ALS86, 'LS86, 'S86 t 

QUADRUPLE TYPE POWER DELAY lA .!..l!.- =1 ~IY '86 150mW 14 ns 18~ 2-INPUT 
'ALS86 2A~ ~2Y EXCLUSIVE- 'L86 15mW 55 ns 2B~ 

OR GATES 'LS86 30mW 10 ns 3A~ 
~3Y '586 250mW 7 ns 3B~ 

SN5486 (J,FH) SN7486 (J,N) 4A J.E.!........ ~4Y 
SN54ALS86 (J,FH) SN74ALS86 (N,FN) 4B JE!....... 
SN54L86 (J) logic symbol, 'L8St 
SN54LS86 (J,FH) SN74LS86 (J,N,FN) 
SN54S86 (J,FH) SN74S86 (J,N,FN) lA~ =1 ~IY lB~ 

2A .J2.L (4) 

2B~ I-----'- 2Y 

3A~ 
~3Y 3B~ 

4A~ ~4Y 4B~ 

positive logic: Y = A 0 B = AB + AS 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE 80X 225012 • DALLAS, TEXAS 75265 

J, N PACKAGES 

02 9 01 

P2 10 PO 

P=Oou! II 00 

P>Oin 12 P<Oou! 

P<Oin 13 P>Qou! 

P=Oin 14 03 

PI 15 P3 

GND 16 Vee 

pin assignments, '86, 'ALS86, 'LS86, 'S86 

J, N PACKAGES FH, FN PACKAGES 

1 lA 8 3Y 1 nc 11 nc 

2 lB 9 3A 2 lA 12 3Y 

3 lY 10 3B 3 iB 13 3A 

4 2A 11 4Y 4 lY 14 3B 

5 2B 12 4A 5 nc 15 nc 

6 2Y 13 4B 6 2A 16 4Y 

7 GND 14 Vee 7 nc 17 nc 

8 2B 18 4A 

9 2Y 19 48 

10 GND 20 Vcc 

pin assignments, 'L86 

J, N PACKAGES 

I lA 8 3A 

2 18 9 38 

3 lY 10 3Y 

4 2Y 11 4Y 

5 2A 12 4A 

6 2B 13 48 

7 GND 14 Vcc 



87 typical performance 

4-BIT TRUE/ 

COMPLEMENT, 

ZERO/ONE 

ELEMENTS 

SN54H87 (J) 

88 
256-BIT READ-ONLY 

MEMORIES 

typical performance 

SN5488A (J) 

89 
64-BIT READ/WRITE 

MEMORIES 

typical performance 

SN74H87 (J,N) 

SN7488A (J,N) 

SN7489 (J,N) 

c 

Al 

A2 

A3 

A4 

logic symbol t 

ROM 32X8 

}f. AQ 

AQ 

AQ 

AQ 

AQ 

EN AQ 

AQ 
AQ 

logic symbol t 

AO (1) 

Al (15) 

A2 (14) 

(13) 

02 
03 (10) 

04 (12) 

HAM16X4 

}~ 

Vl 

V2 

V3 
V4 

(1) 
01 

(2) 
02 

03 

04 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

J 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

1 C 8 B 

2 Al 9 V3 

3 VI 10 A3 

4 nc 11 nc 

5 A2 12 V4 

6 V2 13 A4 

7 GNO 14 Vcc 

pin assignments 

J, N Pl>,CKAGES 

1 01 9 08 

2 02 10 AO 

3 03 11 Al 

4 04 12 A2 

5 05 13 A3 

6 06 14 A4 

7 07 15 S 

8 GNO 16 Vcc 

For chip carrier information, 
contact the factory, 

pin assignments 

J, N PACKAGES 

1 AO 9 113 

2 m 10 03 

3 WE 11 04 

4 01 12 04 

5 01 13 A3 

6 02 14 A2 

7 02 15 Al 

8 GNO 16 Vcc 
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PRODUCT GUIDE 

90 logic symbol t 

DECADE COUNTERS 
RO(1)....EL-

& CTR 

typical performance 
RO(2)...ill.-

CT-O 

COUNT TOTAL R9(1)~ ~ TYPE CLEAR 
FREQUENCY POWER 

R9(2)....!!!-
Z3 

'90A 32 MHz H)GH 160mW 

'L90 3 MHz HIGH 20mW ~ r-
'LS90 32 MHz HIGH 40mW CKA~ 1>+ 

DIV2 
(12) 
~aA 

SN5490A (J) SN7490A (J,N) 3CT-1 

SN54L90 (J) 

DOV't ~aB SN54LS90 (J) SN74LS90 (J,N) 

CKB..!!Lc:. ~+ CT ~Oc 
(11) 

3CT-4 2 ~aD 

91 logic symbol t 

a·BIT SHIFT REGISTERS 
ClK .lli.--

SRGS 

~aH >C1/-+ 
typical performance B J.!.!L 

j&l1D 
~-

A .illL-
OH 

SERIAL 
SHIFT TOTAL 

TYPE DATA 
FREQUENCY POWER 

INPUT 

'91A 10 MHz GATED D 175mW 

'L91 3 MHz GATED D 17.5mW 

'LS91 25 MHz GATED D 60mW 

SN5491A (J) SN7491 A (J,N) 
SN54L91 (J) 
SN54LS91 (J) SN74LS91 (J,N) 

92 logic Iymbol t 

DIVIDE·BY·12 COUNTERS (61 & CTR 
RO(1) 

typical performance CT-O 
RO(2) 

(7) 

COUNT TOTAL 
TYPE CLEAR 

FREQUENCY POWER CKA~ DIV2 ~aA 1>+ 
'92A 32 MHz HIGH 160mW 

'LS92 32 MHz HIGH 39mW DIV3 

CKB.JJLc:::. ~+ 
CTtZ4 
~ aB 

SN5492A (J) SN7492A (J,N) ~ac 
SN54LS92 (J) SN74LS92 (J ,N) 

'~4+ 
DIV2 ~aD 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no Internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES 
1 CKB B Or: 
2 ROlli 9 °B 
3 ROl21 10 GND 

4 nc 11 00 
5 VCC 12 OA 
6 R9111 13 nc 
7 R91Z1 14 CKA 

For new chip carrier designs. use '290 or 'LS290. 

pin assignments 

J. N PACKAGES 

1 nc S nc 
2 nc 9 ClK 
3 nc 10 GND 

4 nc 11 B 

5 VCC 12 A 

6 nc 13 OH 

7 nc 14 QH 

For chip carrier Information, 
contact the factory. 

pin assignments 

J. N PACKAGES 
1 CKB 8 00 
2 nc 9 Oc 
3 nc 10 GND 

4 nc 11 OB 
5 VCC 12 OA 
6 ROlli 13 nc 
7 ROIZI 14 CKA 

For new chip carrier designs, use 'LS292. 



PRODUCT GUIDE 

93 logic symbol, '93A, 'LS93t pin assignments, '93A, 'LS93 

4·BIT BINARY COUNTERS & CTR J, N PACKAGES 

typical performance RO(ll~ CT=O 
, CKB 8 Oc 

RO( 21 ..ill..-
2 ROil I 9 OB 

COUNT TOTAL 3 ROl21 10 GND 
TYPE 

FREQUENCY 
CLEAR 

POWER 4 nc l' 00 

5 12 OA CKA~ DIV2 
rJ.!&-OA 

VCC 
'93A 32 MHz HIGH 160mW t>+ 6 nc 13 nc 

7 14 CKA 'L93 3 MHz HIGH 20mW 

DOV' f ~OB nc 

'LS93 32 MHz HIGH 39 mW 
CKB...!..!L..t:. ~Oc t>+ CT 

SN5493A (J) SN7493A (J,N) 
2 ~OD 

SN54L93 (J) 

SN54LS93 (J) SN74LS93 (J,N) logic symbol, 'L93t pin assignments, 'L93 

:!=( '" (1) J, N PACKAGES 
RO(1) CT=O 1 ROil I 8 CKB 

RO(2) (2) 2 ROl21 9 OB 

3 nc 10 Oc 

4 VCC 11 GND 

CKA~ t>+ 
DlV2 r-lill-oA 5 nc 12 00 

6 nc 13 OA 

DOV' f ~OB 7 nc 14 CKA 

CK6~ t>+ CT ~ Oc 

2 rillLoD 

For new chip carrier designs, use '293 or 'LS293. 

94 logic symbol t pin assignments 

4·BIT SHIFT REGISTERS SRG4 J, N PACKAGES 

(DUAL ASYNCHRONOUS 
PE1~ Gl 1 P1A 9 00 

PE2 J.!L G2 2 Ple 10 CLR 
PRESETS) 

ClR J..!L R 
3 P1C '1 P2D 

typical performance 
ClK J.!!.L..I> C3/-+ 

4 P1D 12 GND 

r 5 VCC 13 P2C .., 
SERIAL 

SER ...l2L- 3D 
6 PEl 14 P2B 

SHIFT ASYNC TOTAL 
SER 15 PE2 TYPE DATA P1A .l1L- 7 

FREQUENCY CLEAR POWER 15 
8 CLK 16 P2A 

INPUT P2A~ 2S 

'94 10 MHz D HIGH 175 mW P1B .B.!..- 1S 

P2B ..illL 2S 
SN5494 (J) SN7494 (J,N) 

P1C JlL.-
P2C ...J22L 
P1D~ ~OD 
P2D ....!..!1L-

r Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

I @] 
I 
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PRODUCT GUIDE 

95 logic symbol, '95A, 'LS95Bt 

4·BIT SHIFT REGISTERS SRG4 

(PARALLEL IN/PARALLEL OUT, MODE~ M2 (LOAD) 

M1 (SHIFT) 
SHIFT RIGHT, SHIFT LEFT, 

CLK1 .1&...t:::.. > 1C3/1-+ 
SERIAL INPUT) 

CLK2 .!!!.!....t::.. > 2C4 
typical performance 

., r-
SER~ 3D ~QA SERIAL A.!&- 40 

SHIFT TOTAL 
BQL ~QB TYPE DATA 40 

FREQUENCY POWER 
C ill- ~Qc INPUT 

D~ ~QD '95A 25 MHz D 195mW 

'L95 3 MHz D 19mW 
logic symbol, 'L95t 

'LS95B 30 MHz D 65mW 
SRG4 

SN5495 A (J,FH) SN7495A (J.N) MODE ~ M2 (LOAD) 

SN54L95 (J) M1 (SHIFT) 

SN54LS95B (J,FH) SN74LS95B (J,N,FN) CLK1 ..!Z!....t:. ~ 1C3/1-+ 

CLK2 .!!L...t::a. ~ 2C4 .., r-
SER ~ 3D ~QA A~ 40 

B J!L- 40 ~Q 
eEL- ~~ 
D~ ~QD 

96 logic symbol t 

5·BIT SHIFT REGISTERS SRG5 

typical performance 
CIii ~ R 

ClK 11L-..>C1/-+ 
SERIAL PE~ G2 

SHIFT ASYNC TOTAL , I" TYPE DATA 
SER 2L- 10 FREQUENCY CLEAR POWER 

~QA INPUT 
AEL- 2S 

'96 10 MHz D LOW 240mW B~ ~QB 
'L96 5 MHz D LOW 120mW 

2S 
e~ ~Qe 

10 MHz D 'LS96 LOW 60mW DJEL.. ~OD 
SN5496 (J) SN7496 (J,N) E .ill.- ~QE 
SN54L96 (J) 

SN54LS96 (J) SN74LS96 (J,N) 

97 logic symbol t 

SYNCHRONOUS 6·BIT 

~2 [f) [SJ BINARY RATE MULTIPLIERS ClK~ 
I 
2 

typical performance UG1 
3 

TYPE I POWER I FREO* I STROBE~ 
4 
5 

'97 I 345 mW 132 MHz 1 EN AB lE .!llL.t:.. G2 ~Z B 

* Maximum clock frequency 
UNITV/CAS~ V3 3~V 

7 
CLR 13 CT-Il 8 

SN5497 (J.FH) SO ill.-

'J 
2 CT-S3 ~ENABlE 

SN7497 (J,N) Bl.llL-

B2~ 
B3.!l!!.- IP 

B4~ Ii (RATE) 

B5~ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DAllAS. TEXAS 75265 

pin assignments, '95A, 'LS95B 

J. N PACKAGES FH. FN PACKAGES 
I SER 8 ClK2 I nc II nc 
2 A 9 ClKl 2 SER 12 ClK2 
3 B 10 00 3 A 13 ClKl 
4 C II oc 4 B 14 00 
5 0 12 oB 5 nc 15 nc 
6 MODE 13 oA 6 C 16 oc 
7 GND 14 VCC 7 nc 17 nc 

8 0 18 oB 
9 MODE 19 oA 

10 GND 20 VCC 

pin assignments, 'L95 

J. N PACKAGES 
I SER 8 ClK2 
2 B 9 00 
3 C 10 Oe 
4 Vce II GND 
5 0 12 oB 
6 MODE 13 QA 
7 elKl 14 A 

pin assignments 

J. N PACKAGES 
I elK 9 SER 
2 A 10 oE 
3 B II 00 
4 e 12 GNO 
5 Vce 13 ae 
6 D 14 OB 
7 E 15 oA 
8 PE 16 ClR 

For chip carrier information, 
contact the factory. 

pin assignments 

J. N PACKAGES FH PACKAGE 
Bl 9 CLK I nc 11 nc 
B4 10 STRB 2 Bl 12 CLK 
B5 II ENin 3 B4 13 STRB 
BO 12 UNITY/C,'.s 4 B5 14 ENin 
Z 13 CLR 5 BO 15 UNITY/CAS 
Y 14 B2 6 nc 16 nc 
ENout 15 B3 7 Z 17 CLR 
GND 16 VCC 8 y 16 82 

9 ENout 19 83 
10 GND 20 Vce 



98 logic symbol t 

MUX 
4·BIT DATA SElECTORI 

WS 9) 
Gl 

STORAGE REGISTERS ClK 10) C2 
typical performance 

Al...ill..- 1,20 

" TYPE 
FREQUENCylpOWER l A2....J..!L 1,20 

~aA 

Bl...l&.-

B2...l&-
~aB 

'l98 3 MHz 125mW I 
SN54l98 (J) 

Cl..!.2L-
~Oc C2~ 

Dl.J11L 
~aD 

D2-1ZL 

99 logic symbol t 
4·BIT BIDIRECTIONAL 

SRG4 
UNIVERSAL SHIFT REGISTERS 

MODE~ 1\12 [LOAD] 
typical performance Ml [SHIFT] 

CLK1~ >lC3/1-+ SERIAL 
SHIFT TOTAL CLK2 ~i>2C4 

r TYPE DATA 

J~~J FREOUENCY POWER 
INPUT 

K l!fu:::.. ~aA 'L99 3 MHz J·K 19mW 3K 

SN54L99 (J) A .l..!l- 40 

B E.l...- 40 ~a 
C~ ~QB 

o .ill.- ~Q~ 
~-QD 

100 logic symbol t 

8·BIT BISTABLE lATCHES 
lC (23) 

~ typical performance Cl 

1 D 1..ili.- 10 ~1Ql ~ ITOTAl I 102~ ~1Q2 TYPE DELAY POWER 
lD3~ ~lQ3 

1 '100 15 ns 1320 mW 1 
lD4..E..ll.- ~1Q4 

SN54100 (J) SN74100 (J,N) 
2C (12) Cl J 

2Dl.JllL 1D ~2Q1 
2D2..l1.2L ~2Q2 
2D3~ ~2Q3 
2D4~ ~2Q4 

r Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 ~ DALLAS, TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 
1 A2 9 ws 
2 A1 10 ClK 
3 B1 11 00 
4 B2 12 01 
5 C1 13 Oc 
6 C2 14 OB 
7 02 15 OA 
8 GNO 16 Vce 

pin assignments 

J, N PACKAGES 
1 A 9 ClK2 
2 J 10 00 
3 B 11 00 
4 e 12 Oe 
5 Vee 13 GNO 

I. @';j 
6 0 14 OB I 

7 MODE 15 °A 
8 elK1 16 K 

pin assignments 

J. N PACKAGES 
1 nc 13 no 
2 101 14 nc 

3 1D2 15 203 
4 102 16 204 
5 101 17 ?04 
6 nc 18 203 
7 GND 19 103 
8 201 20 104 
9 202 21 104 

10 202 22 103 
11 201 23 1e 
12 2e 24 Vec 

For chip carrier information, 
contact the factory. 
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101 
AND-OR-GATED J·K NEGATIVE·EDGE· 

TRIGGERED FLlP·FLOPS WITH PRESET 

typical performance 

.j. Failing edge of clock pulse 

SN54H101 (J) SN74Hl0l (J,N) 

m 
J1A 
J1B 

J2A 

J2B 
ClK 

K1A 
K1B 
K2A 
K2B 

1J 
(6) a 

(8) a 

1K 

(12) 

pin assignments 

J, N PACKAGES 

1 JIA B a 
2 JIB 9 KIA 

3 J2A 10 KIB 

4 J2B 11 K2A 

5 m 12 K2B 

6 0 13 CLK 

7 GND 14 VCC 

positive logic: .. (J1A· J1 B) + (J2A· J2B) 
K a (K1A· K1B) + (K2A· K2B) 

102 
AND·GATED J·K NEGATIVE·EDGE· 

TRIGGERED FLlP·FLOPS WITH 

PRESET AND CLEAR 

typical performance 

.j. Felling edge of clock pulse 

SN54Hl02 (J) SN74Hl02 (J,N) 

103 
DUAL J·K NEGATIVE·EDGE· 

TRIGGERED FLIP·FLOPS 

WITH CLEAR 

typical performance 

.j. Felling edge of clock pulle 

SN54Hl03 (J) SN74Hl03 (J,N) 

PRE 
Jl 
J2 
J3 

ClK 
Kl 
K2 
K3 

Ci:R 
positive logic: 

1J 
1CLK 

1K 

1CLR 
2J 

2CLK 
2K 

2CLR 

1J 
(8) 

(6) 

1K 

J - J1 • J2· J3 
K • K1 • K2· K3 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFiCe BOX 225012 • DALLAS. TeXAS 75265 

a 

a 

10 

20 

20 

pin assignments 

J. N PACKAGES 

1 nc B 0 
2 CLR 9 Kl 

3 Jl 10 K2 

4 J2 11 K3 

5 J3 12 CLK 

6 Ci 13 m 
7 GND 14 VCC 

pin assignments 

J. N PACKAGES 

1 lCLK B 2Cl' 
2 lCLR 9 20 

3 lK 10 2K 

4 VCC 11 GND 

5 2CLK 12 10 

6 2CLA 13 10 

7 2J 14 lJ 



106 
DUAL J-K NEGATIVE-EDGE 

TRIGGERED FLIP-FLOPS WITH 

PRESET AND CLEAR 

typical performance 

-I Falling edge of clock pulse 

SN54H106 (J) SN74H106 (J,N) 

107 
DUAL J-K FLIP-FLOPS 

WITH CLEAR 

typical performance 

PWR! SET-
TYPE f max F-F UP 

HOLD 

'107 20MHz 50 mW 0 nst 0 ns-l 

'LS107A 45 MHz 10 mW 20 ns-l 0 ns-l 

logic symbol, '107t 

1J 

t Rising edge of clock pulse logic symbol, 'LS107At 
-I Falling edge of clock pulse 

SN54107 (J,FH) SN74107 (J,N) 
SN54LS107A (J,FH) SN74LS107A (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

(3) 10 

10 

10 

10 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 

1 lCLK 9 2J 

2 lPRE 10 20 

3 lCLR 11 20 

4 lJ 12 2K 

5 VCC 13 GND 

6 2CLK 14 10 

7 2PRE 15 10 

8 2CLR 16 lK 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 lJ 8 2J 1 nc 11 nc 
2 10 9 2CLK 2 lJ 12 2J 

3 _10 10 2CLR 3 10 13 2CLK 

4 lK 11 2K 4 lQ 14 2CLR 

5 20 12 lCLK 5 nc 15 nc 
6 2Q 13 lCLR 6 lK 16 2K 

7 GND 14 VCC 7 nc 17 nc 
-8 2Q 18 lCLK 

9 2Q 19 lCLR 

10 GND 20 VCC 
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108 logic symbol t 

DUAL J·K NEGATIVE·EDGE· 
ClK (9) C1 
ClR (12) R 

TRIGGERED FLlP·FLOPS WITH 
1PRE~ S ~10 PRESET, COMMON CLEAR, AND 

1J ill.-COMMON CLOCK 1J ~10 
1K !.!.L-

typical performance 
1K 

2PRE J.1&J::::.. ~20 
2J !.1.!l-I I PWR/ I SET· I I ~20 TYPE fmax F.F UP HOLD 2K~ 

'H10S! 50 MHz 1100 mW 113 ns.1 0 ns. I 

• Falling edge of clock pulse 

SN54H10S (J) SN74H10S (J,N) 

109 logic symbol t 

DUAL J.K POSITIVE·EDGE·TRIGGERED 1i'RE~ S 

FLlP·FLOPS WITH PRESET AND CLEAR 1J ill..- 1J ----i2L 10 

1ClK~ ~C1 typical performance 
1K ill.....t::.. ::::....ill..- 10 1K 

PWR/ SET· 
1.clR !!l......c::... R 

TYPE fmax F·F UP HOLD 2PRE i!.!l...c::.. 
2J~ ~20 '109 33 MHz 45 mW 10 nst 6 nst 

2C l K !!!!.....- > 'ALS109 50 MHz 6 mW 15 nst o nst 
2K~ ~2a 'AS109 125 MHz 29 mW 

'LS109A 33 MHz 10mW 20 nst 5 nst 2CUi~ 

t Rising edge of clock pulse 

SN54109 (J,FH) SN74109 (J,N) 
SN54ALS109 (J,FH) SN74ALS109 (N,FN) 
SN54AS109 (J,FH) SN74AS109 (N,FN) 
SN54LS109A (J,FH) SN74LS1 09A (J,N,FNI 

110 logic symbol t 

AND·GATED J·K MASTER·SLAVE PRE J.ElJ:::.. s J12-] FLlP·FLOPS WITH DATA LOCKOUT 
J2 .l1!..- 1J 

typical performance J3~ ..,~o 

TYPEJ f max I PWR I S~;'1 HOLD I ClK ~~C1 
..,~a K1~[J 

1'110 125MHz 1100mWI20nstlSnst I K2~ 1K 

K3 lDl..-
t Rising edge of clock pulse 

ClR .E!.....t:::.. R 

SN54110 (J) SN74110 (J,N) positive logic: J = J1 • J2 'J3 
K = K1 . K2· K3 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DAllAS, TEXAS 75265 

pin assignments 

J, N PACKAGES 

1 lK 8 2K 

2 10 9 ClK 

3 10 10 2PRE 

4 lJ 11 2J 

5 20 12 ClR 

6 20 13 lPRE 

7 GND 14 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 lelR 9 20: 1 nc 11 nc 
2 lJ 10 20 2 lClR 12 20: 

3 lK 11 2~ 3 lJ 13 20 

4 1ClK 12 2ClK 4 lK 14 2PRE 

5 lPRE 13 2K 5 1ClK 15 2ClK 

6 10 14 2J 6 nc 16 nc 
7 10 15 2ClR 7 lPRE 17 2K 

8 GND 16 VCC 8 10 18 2J 

9 lQ 19 2ClR 

10 GND 20 VCC 

pin assignments 

J, N PACKAGES 

1 nc 8 0 

2 Wi 9 Kl 

3 J1 10 K2 

4 J2 11 K3 

5 J3 12 ClK 

6 0 13 PRE 

7 GND 14 VCC 



111 logic symbol t 

DUAL J·K MASTER·SLAVE FLIp· 1PRE.!&...t::.. s 

FLOPS WITH DATA LOCKOUT 
lJ~lJ 

lClK~>Cl typical performance 
lK...!!L- lK 

I I I PWR! I SET· I I lClR.ill.....t::.. R 
TYPE f max FF UP HOLD 

2PREJ.!.§::::.. 

1 '111 1 25 MHz I 70 mW 1 0 nst 130 nst 1 2J~ 
2ClK J!lL- > t Rising edge of clock pulse 

2KJ12L 
SN54111 (J) SN74111 (J,N) 

2crn....!..E!.c::.. 

112 logic symbol t 

DUAL J·K NEGATIVE·EDGE· lPRE~ S 

TRIGGERED FLlp·FLOPS WITH lJ .ill...- lJ 

lClK .!!l....I:::::: ~ Cl PRESET AND CLEAR 
lK&-typical performance lK 

lCLR~ R 

TYPE fmax 
PWRI SET· HOLD 

2PRE ..!.!.Ql.../::: 
.!.!.!l.-F·F UP 2J 

'ALS112A 40 MHz 6mW 25 ns~ o ns~ 2ClK ~> 
'ASl12 200 MHz 95 mW 2K .!.!!l..-
'LS112A 45 MHz 10mW 20 ns~ o ns~ 2ClR~ 
'S112 125 MHz 75 mW 3 ns~ o ns~ 
I Falling edge 01 clock pulse 

SN54ALS112A (J,FH) SN74ALS112A (N,FN) 
SN54AS112 (J,FH) SN7 4AS 112 (N,FN) 
SN54LSl12A (J,FH) SN74LSl12A (J,N,FN) 
SN54S112 (J,FH) SN74S 112 (J,N,FN) 

113 logic symbolt 

DUAL J·K NEGATIVE·EDGE- lPiil: ~ s 
lJ~ lJ TRIGGERED FLlP·FLOPS 

1 C lK J.!Lt:::.. 
WITH PRESET 

lK .l&.-
>C1 
lK 

typical performance 2Piil: ~ 
2J J!!L 

PWRI SET-TYPE fmax HOLD 2ClK J.El..t:::.. > F·F UP 
2K~ 'ALSl13A 40 MHz 6 mW 25 ns~ o ns~ 

'ASl13 200 MHz 95 mW 
'LS113A 45 MHz 10mW 20 ns~ o ns~ 
'Sl13 125 MHz 75 mW 3 ns~ o ns~ 

I Falling edge 01 clock pulse 

SN54ALS 113A (J,FH) SN74ALSl13A (N,FN) 
SN54ASl13 (J,FH) SN74AS 113 (N,FN) 
SN54LSl13A (J,FH) SN74LSl13A (J,N,FN) 
SN54S113 (J,FH) SN74S113 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

-, r----ill- 10 

-'~lQ 

-'~20 

-, :::.......!1$ in 

~10 

~1a 

~20 

~2a 

~ 10 

::::.....ill. li:i 

---ill. 20 

~2i:i 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

1 1K 9 20 

2 1PAE 10 20 

3 1CLA 11 2CLK 

4 1J 12 2J 

5 1CLK 13 2CLA 

6 Hi 14 2PAE 

7 10 15 2K 

8 GND 16 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 1CLK 9 20 1 nc 11 nc 

2 1K 10 2PAE 2 1CLK 12 20 

3 1J 11 2J 3 1K 13 2PAE 

4 1PAE 12 2K 4 1J 14 2J 

5 10 13 2CLK 5 1 PRE 15 2K 

6 10 14 2CLA 6 nc 16 nc 

7 20 15 1CLA 7 10 17 2CLK 

8 GND 16 VCC 8 10 18 2CLR 

9 2Q 19 1CLA 

10 GND 20 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 1CLK 8 20 1 nc 11 nc 

2 1K 9 20 2 1CLK 12 20 

3 1J 10 2PAE 3 1K 13 20 
4 1PRE 11 2J 4 1J 14 2PRE 

5 10 12 2K 5 nc 15 nc 

6 10 13 2CLK 6 1PRE 16 2J 

7 GND 14 VCC 7 nc 17 nc 

8 10 18 2K 

9 10 19 2CLK 

10 GND 20 Vec 
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PRODUCT GUIDE 

114 logic symbol t 

DUAL J-K NEGATIVE-EDGE-TRIGGERED Ci:R 
FLIP-FLOPS WITH PRESET, COMMON CLEAR, elK 

AND COMMON CLOCK iPRt 

typical performance 

TYPE fmax 
PWRI SET-

HOLD 
F-F UP 

'ALS114A 40 MHz 6 mW 25 ns~ o ns~ 
'AS114 200 MHz 95 mW 
'LS114A 45 MHz 10mW 20 ns~ Q ns~ 

'S114 125 MHz 75 mW 3 ns~ o ns~ 

• Falling edge of clock pulse 

SN54ALS114A (J,FH) SN74ALS114A (N,FN) 
SN54ASl14(J,FH) SN74ASl14 (N,FN) 
SN54lS114A (J,FH) SN74LS114A (J,N,FN) 
SN54S114 (J,FH) SN74S114 (J,N,FN) 

116 
DUAL 4-BIT LATCHES 

typical performance 

SN54116 (J,FH) SN74116 (J,N) 

lJ 

lK 
2M 

2J 

2K 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

(5) 

(7) 

(9) 

(11) 

10 

lIT 

20 

2IT 

101 

102 

103 

104 

201 

202 

203 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1ClR 8 20 1 nc 11 nc 

2 1K 9 20 2 1ClR 12 20 

3 1J 10 2PRE 3 1K 13 20 

4 1 PAE 11 2J 4 1J 14 2PRE 

5 10 12 2K 5 nc 15 nc 

6 10 13 ClK 6 1 PRE 16 2J 

7 GNO 14 VCC 7 nc 17 nc 

8 10 18 2K 

9 10 19 ClK 

10 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH PACKAGE 

1 1ClA 13 2ClR 1 nc 15 nc 

2 1C1 14 2C1 2 1ClR 16 2ClR 

3 1C2 15 2C2 3 1C1 17 2C1 

4 101 16 201 4 1C2 18 2C2 

5 101 17 201 5 101 19 201 

6 102 18 202 6 101 20 201 

7 102 19 202 7 102 21 202 

8 1D3 20 203 8 nc 22 nc 

9 103 21 203 9 102 23 202 

10 104 22 204 10 103 24 203 

11 104 23 204 11 103 25 203 

12 GNO 24 VCC 12 104 26 204 

13 104 27 204 

14 GNO 28 Vee 



PRODUCT GUIDE 

120 logic symbol t pin assignments 

DUAL PULSE SYNCHRONIZERS/DRIVERS 1R~R & J. N PACKAGES FH PACKAGE 

1 1M 9 2Y 1 nc 11 nc 

typical performance lSl~ SG1/Z2 R Z5~1Y 2 151 10 2Y 2 1M 12 2Y 

ENABLE lS2~ 
3 152 11 2C 3 151 13 2Y 

COMP FREQ ~ 4 1 R 12 2R 4 152 14 2C 
TYPE POWER ~lY INPUT OUTPUT RANGE 4R 5 1C 13 251 5 1li 15 2R 

OCto 
55 6 1Y 14 252 6 nc 16 nc 

'120 YES YES 255 mW 

1C~ 1.35 7 lY 15 2M 7 lC 17 251 

30 MHz 8 GND 16 VCC 8 1Y 18 252 

SN54120 (J,FH) SN74120 (J,N) 5R 
9 lY 19 2M 

25 
G3 10 GND 20 VCC 

1M~ 
Z4 

S 

2R~ 

2S1~ ~2Y 
2S2~ 

2C~ ~2Y 

I~ 2M 

121 logic symbol t pin assignments 

Al~ tJ & lIL J. N PACKAGES 

MONOSTABLE MULTIVIBRATORS 1 Q 8 nc 

typical performance A2~ 
t> 

(6) 2 nc 9 Rint 
f-----:-:o:-Q 3 A1 10 Cext 

B~ ~Q 
NO. OF INPUTS 

OUTPUT IT Rext' 
TOTAL 4 A2 11 

TYPE PULSE RXI Cext 
HI LO POWER 5 B 12 nc 

RANGE RI CX CX 

'121 1 2 40 ns·28 s 90mW (9)* (10). (11)* 6 Q 13 nc 

'U21 1 2 40 ns·28 s 40mW 7 GND 14 VCC R int Cext Rext/Cext 

SN54121 (J) SN74121 (J,N) '121 .•• Rint = 2 k.!1 nominal 

SN54L 121 (J) 'L 121 •.• Rint = 4 k.!1 nominal 

122 logic symbol t pin assignments 

RETRIGGERABLE MONOSTABLE Al.!.!!......t::. LJ & I1. J. N PACKAGES FH. FN PACKAGES 

MUL TlVIBRATORS WITH CLEAR A2.ill.....1:::. 
~Q Bl~ ~ 

B2~ ~6 

ClR~ R 
RX/ 

RI CX CX 

typical performance (9)* (11)* (13)* 

NO. OF INPUTS OUTPUT R int Cext Rext/Cext 

TYPE 
DIRECT TOTAL 

PULSE 
HI LO CLEAR POWER 

RANGE 

'122 2 2 YES 45 ns·~ 115mW 

'U22 2 2 YES 90 ns·~ 55 mW 

'LS122 2 2 YES 45 ns·~ 30mW 

SN54122 (J,FH) SN74122 (J,N) 
SN54L122 (J) 
SN54LS122 (J,FH) SN74LS122 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

P05T OFFICE BOX 225012 • DALLAS. TEXAS 75265 

1 A1 8 Q 1 nc 11 nc 

2 A2 9 RINT 2 A1 12 Q 

3 B1 10 nc 3 A2 13 Aint 

4 B2 11 CEXT 4 B1 14 nc 

5 CLR 12 nc 5 nc 15 nc 

6 a 13 
Rext' 

Cext 
6 B2 16 Cext 

7 GND 14 VCC 7 nc 17 nc 

8 CLR 18 nc 

9 Q 19 Rext' 
Cext 

10 GND 20 VCC 

'122 ••• Rint = 10 k.!1 nominal 

'L122 ••• Rint = 20 k.!1-nominal 

'LS122 ., • Rint = 10 kn nominal 
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123 logic symbol t pin assignments 

DUAL RETRIGGERABLE MONO· 
1AJ.!LJ::.. & JL J, N PACKAGES FH, FN PACKAGES 

1 lA 9 2A 1 nc 11 nc 
STABLE MUL TlVIBRATORS 

1B.ill- ~ 2 18 10 28 2 lA 12 2A 

WITH POSITIVE AND NEGA· ~lQ 3 lClR 11 2ClR 3 18 13 28 

TIVE INPUTS AND DIRECT lCLR~ 7- ~10 4 10 12 2Q 4 lClR 14 2ClR 

CLEAR lCext ~ 
5 20 13 10 5 10 15 20 

CX 6 2Cext 14 lCext 6 nc 16 nc 

typical performance 1 Rext/Cext ~ RX/CX 7 2Rex t /Cext 15 1 RextlCext 7 20 17 10 

2A....ll!L.....t: 
& It 8 GND 16 VCC 8 2Cext 18 lCext 

OUTPUT 9 2Rext /C ext 19 1 Rext/Cext TOTAL 2B~ P TYPE PULSE ~2Q 10 GND 20 VCC 
POWER 

2CLR~ RANGE 
~ :::::"""""20 '123 45 ns·~ 230mW 

'L123 90 ns·~ 115mW 
2Cext~ CX 

'LS123 45 ns·~ 60mW 
2Rext/Cext ~ RX/CX 

SN54123 (J,FH) SN74123 (J,N) 
SN54 L 123 (J) 
SN54LS123 (J,FH) SN74LS123 (J,N,FN) 

124 logic symbol t pin assignments 

644 

DUALVOLTAGE~ONTROLLED OSC VCC J, N PACKAGES 

OSCILLATORS WITH ENABLE 1(15) 
1 2FC 9 

-~ 
2 lFC 10 

INPUTS 
1 EN (3) 5V 3 lRNG 11 

typical performance 1 RNG ----D... RNG [aSCI 4 lCXl 12 

(2) n ~ 5 lCX2 13 
lFC~ FC 1Y FREQ !G 6 lEN 14 

TYPE POWER lCX1~ CX 7 lY 15 RANGE lCX2~ CX 8 OSC GND 16 
1 Hz to 2EN~ 'S124 525 mW 
60 MHz 2RNG~ 

SN54S124 (J,FH) SN74S124 (J,N,FN) 2 FC l!!....1L ~2Y 
2CX1~ OV 
2CX2~ [asCI 

.1 (8) 

OSC GND 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

GND 

2Y 

2EN 

2CXl 

2CX2 

2RNG 

OSC VCC 

Vce 

FH, FN PACKAGES 

1 nc 11 nc 

2 2FC 12 GND 

3 lFC 13 2Y 

4 lRNG 14 2EN 

5 lCXl 15 2CXl 

6 nc 16 nc 

7 lCX2 17 2CX2 

8 lEN 18 2RNG 

9 lY 19 OSC vce 
10 OSC GND 20 Vec 



125 logic symbol, '125t 

QUADRUPLE BUS BUFFER GATES 
lG .!!.!......t::. EN 1 

lA~ 
WITH THREE-STATE OUTPUTS 2G~ 
typical performance 2A~ 

MAX MAX 3G .l.l2l.r:::.. 
TYPE DELAY SOURCE SINK 3A~ 

4G~ CURRENT CURRENT 
4A~ 

SN54125 10 ns -2mA 16mA 

SN74125 10 ns -5.2 mA 16mA logic symbol, 'LS125A t 

SN54LS125A 8 ns -lmA 12mA lG~ EN 1[> 
SN74LS125A 8 ns -2.6 mA 24 mA lA E!...-

SN54125 (J,FH) SN74125 (J,N) 2G~ 
SN54LS125A (J,FH) SN74LS125A (J,N,FN) 2A~ 

3G~ 
3A~ 
4G~ 
4A~ 

positive logic: Y=A 

126 logic symbol, '126t 

(1) 
1 QUADRUPLE BUS BUFFER GATES lG- EN 

lA~ 
WITH THREE-STATE OUTPUTS 

2G~ 
typical performance 

2A~ 
MAX MAX 3G~ 

TYPE DELAY SOURCE SINK 3A~ 
CURRENT CURRENT 4G illL-

SN54126 10 ns -2mA 16mA 4A illL 
SN74126 10 ns -5.2 mA 16mA 

logic symbol, 'LS126A t 
SN54LS126A 8.5 ns -lmA 12mA (1) 
SN74LS126A 8.5 ns -2.6 mA 24 mA lG- EN 1[> 

lA ill.-
SN54l26 (J,FH) SN74126 (J,N) 2G~ 
SN54LS126A (J,FH) SN74LS126A (J,N,FN) 2A~ 

3G~ 
3A~ 

(13) 
4G-
4A~ 

positive logic: Y=A 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

\l ----E.!.. 1 Y 

~2Y 

~3Y 

----1!.!l. 4Y 

\l~lY 

~2Y 

~3Y 

~4Y 

\l ----E.!.. 1 Y 

~2Y 

~3Y 

--.J.!.!l. 4 Y 

\l~lY 

~2Y 

(8) 
f-- 3Y 

~4Y 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 It! 8 3Y 1 nc 11 nc 

2 lA 9 3A 2 lG 12 3Y 
3 lY 10 3(j 3 lA 13 3A 
4 2(j 11 4Y 4 lY 14 3IT 
5 2A 12 4A 5 nc 15 nc 

6 2Y 13 4G 6 2G 16 4Y 
7 GND 14 V~~ 7 nc 17 nc 

8 2A 18 4A 
9 2Y 19 4G 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 lG 8 3Y 1 nc 11 nc 

ITJI 
2 lA 9 3A 2 lG 12 3Y 
3 lY 10 3G 3 lA 13 3A 
4 2G 11 4Y 4 lY 14 3G 

5 2A 12 4A 5 nc 15 nc 

6 2Y 13 4G 6 2G 16 4Y 
7 GND 14 VCC 7 nc 17 nc 

8 2A 18 4A 
9 2Y 19 4G 

10 GND 20 VCC 
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PRODUCT GUIDE 

128 logic symbolt 

LINE DRIVERS 'A~ ;;;.1[> 
(SN54128 ... 75 n DRIVER 'B~ 
SN74128 ... 50 n DRIVER) 2A~ 
typical performance 

2B~ 
LOW· HIGH- 3A~ 

LEVEL LEVEL 
3B~ TYPE DELAY 

OUTPUT OUTPUT 
4A-.J..!.1L CURRENT CURRENT 

SN54128 48 rnA -29 rnA 7 ns 4B~ 
SN74128 48 rnA -42.4 rnA 7 ns 

positive logic: Y = A+B 
SN54128 (J,FH) SN74128 (J,N) 

131 logic symbolst 

3- TO B-lINE DECODERSI 
ClK~ 

XIV 

DEMULTIPLEXERS WITH >C8 

ADDRESS REGISTERS (1) -
A- 80 1 

(combines decoder and 3-bit (2) -
address register and incorporates 

B- 2 

C~ -
2 enable inputs to simplify cascading) 4 -
typical performance 

&'" 
CLOCK Gl~ 

ENABLE TOTAL EN TYPE TO 
TIME POWER G2~ 

OUTPUT 
~ 

'ALS131 8.5 ns 10 ns 25 rnW 

SN54ALS 131 (J,FH) SN74ALS131 (N,FN) OR 

(4) OMUX 
ClK- f>C8 

(1) 

~~} A-
(2) r-- G.Q. 

B-r-- 7 
c~ 2 

I--

Gl~ ~ 

G2~ 

----

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

::::::.J.!!.,y 

~2Y 

~3Y 

~4Y 

O~YO 
l~Yl 
2~Y2 

3~Y3 
4 p:,...J2..!LY4 

5~Y5 
~ 6 Y6 

7~Y7 

O~YO 
l~Yl 
2~Y2 
3~Y3 
4 ::::.....!.!.!L Y4 

5p...J..!.Ql..Y5 

~ 6 Y6 

7~Y7 

TEXAS INSTRUMENTS 
INCORPORAfED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES FH PACKAGE 

1 1Y 8 3A 1 nc 11 nc 

2 1A 9 3B 2 1Y 12 3A 

3 1B 10 3Y 3 1A 13 3B 

4 2Y 11 4A 4 1B 14 3Y 

5 2A 12 4B 5 nc 15 nc 

6 2B 13 4Y 6 2Y 16 4A 

7 GND 14 Vcc 7 nc 17 nc 

8 2A 18 4B 

9 2B 19 4Y 

10 GND 20 Vec 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 A 9 Y6 1 nc 11 nc 

2 B 10 Y5 2 A 12 Y6 

3 C 11 Y4 3 B 13 Y5 

4 ClK 12 Y3 4 C 14 Y4 

5 1r2 13 Y2 5 ClK 15 Y3 

6 G1 14 Y1 6 nc 16 nc 

7 Y7 15 YO 7 1r2 17 Y2 

8 GND 16 VCC 8 G1 18 Y1 

9 Y7 19 YO 

10 GND 20 VCC 



PRODUCT GUIDE 

132 logic symbol t pin assignments 

1 A.......!.!..!.. &D J, N PACKAGES FH, FN PACKAGES 

QUADRUPLE 2-INPUT POSITIVE-
lB~ 

t:::::......E!.1Y 1 lA 8 3Y 1 nc 11 nc 

NAND SCHMITT TRIGGERS 2 18 9 3A 2 lA 12 3Y 

2A --.!.1.L. 3 lY 10 38 3 18 13 3A 
typical performance 

2B~ ~2Y 4 2A 11 4Y 4 1Y 14 38 

TVPE HVSTERESIS DELAV 
5 28 12 4A 5 nc 15 nc 

3A~ 6 2Y 13 48 6 2A 16 4Y 
'132 0.8 V 15 ns ~3Y 7 GND 14 Vee 7 nc 17 nc 

'LS132 0.8 V 15 ns 3B~ 8 28 18 4A 

'S132 0.55 V 8 ns 4A~ 9 2Y 19 48 

~4Y 10 GND 20 

4B~ 
Vee 

SN54132 (J,FH) SN74132 (J,N) 

SN54LS132 (J,FH) SN74LS132 (J,N,FN) positive logic: V = AB 
SN54S132 (J,FH) SN74S132 (J,N,FN) 

133 typical performance logic symbolt pin assignments 

13-INPUT I TVPE I POWER I DELAV I A~ & J. N PACKAGES FH, FN PACKAGES 

l'ALS133I 2mW I 8ns I 
(2) 1 A 9 Y 1 nc 11 nc 

POSITIVE-NAND B-

I 'S133 I 19mW I I e~ 
2 8 10 H 2 A 12 Y 

GATES 3 ns 3 e 11 I 3 B 13 H 

SN54ALS133 (J,FH) SN74ALS133 (N,FN) 
(4) 4 D 12 J 4 e 14 I 

0-
SN54S133 (J,FH) SN74S133 (J,N,FN) (5) 5 E 13 K 5 0 15 J 

E- 6 F 14 L 6 nc 16 nc 

F~ 7 G 15 M 7 E 17 K 

8 GND 16 Vee 8 F 18 L 
(7) 

~Y 9 G 19 M G-
(10) 

H --'---'--
10 GND 20 Vee 

(11) 
1-

(12) 
J-

(13) 
K-

L~ positive logic: V = ABCDEFGHIJKLM 

(15) 
M-

134 logic symbol t pin assignments 

12-INPUT POSITIVE-NAND GATES & J, N PACKAGES 

WITH THREE-STATE OUTPUTS 
Oc~ EN 1 A 9 Y 

A~ 2 8 10 H 

typical performance B~ 3 e 11 I 

MAX MAX e~ 4 D 12 J 

D~ 
5 E 13 K 

TVPE DELAV SOURCE SINK 6 F 14 L 

CURRENT CURRENT E~ \l~Y 7 G 15 m: 
F~ 8 GND 16 Vee SN54S134 4.5 ns -2 mA 20mA 
G~ 

SN74S134 4.5 ns -6.5 mA 20mA 
H~ 

SN54S134 (J,FH) SN74S134 (J,N,FN) (11) 
I -'--'--

(12) 
J --'---

(131 
K -'---'--

L~ 

positive logic: V = ABCDEFGHIJKL 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

FH, FN PACKAGES 

1 nc 11 nc 

2 A 12 Y 

3 B 13 H 

4 e 14 I 

5 0 15 J 

6 nc 16 nc 

7 E 17 K 

8 F 18 L 

9 G 19 DC 

10 GND 20 Vee 
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135 typical performance logic symbolt pin assignments 

QUAD EXCLUSIVE I TYPE! POWER T DELAY 11c,2c (4) N2 J J, N PACKAGES 

OR/NOR GATES I'S135 I 325 mW I 8 ns 1 
1 lA 9 3Y 

1A .!.!L-- 2 18 10 3A 
=1 

SN54S135 (J,FH) SN74S135 (J,N,FN) 1B~ 2~1V 3 lY 11 38 

4 lC,2C 12 3C.4C 

2A .!.2!....- ~2Y 5 2A 13 4Y 

2B~ 6 28 14 4A 

7 2Y 15 48 

3C,4C (12) N2 J 8 GNO 16 VCC 

3A~ =1 2~3Y 
3B J..!.!L.. 
4A .l1&- --....!.!E.. 4Y 
4B llli-

positive logic: Y = A 0 B 0 C = ABC + ABC + ABC + ABC 

136 typical performance logic symbolt 

QUAD EXCLUSIVE-OR 1 TYPE 1 POWER I DELAY 11A ~---=1--0"'~ 1V 

GATES WITH OPEN- I '136 I 150 mW I 27 ns 11B -ffi--t------t 
COLLECTOR OUTPUTS !'LS136! 30 mW! 18 ns 12A w- r-----12L 2Y 

SN54136 (J,FH) 
SN54LS136 (J,FH) 

2B~ 

SN74136 (J,N) 3A ~t------t 

pin assignments 

J, N PACKAGES 

1 lA 8 3Y 

2 lB 9 3A 

3 lY 10 3B 

4 2A 11 4Y 

5 28 12 4A 

6 2Y 13 48 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SN74LS136 (J,N,FN) 3B ~ ~ 3Y 

4A~~---~ 
4B ..1llL r---1!1L 4Y 

7 GND 14 VCC 

positive logic: Y 

t Pin numbers shown on logic symbols are for J and N packages only_ 
nc - no internal connection, 

= A0 B=AB+ AB 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

FH, FN PACKAGES 

nc 11 nc 
lA 12 3Y 

18 13 3A 

lY 14 38 

lC,2C 15 3CAC 
nc 16 nc 
2A 17 4Y 

28 18 4A 

2Y 19 48 

GND 20 VCC 

FH, FN PACKAGES 

1 nc 11 nc 
2 1 A 12 3Y 

3 18 13 3A 

4 lY 14 38 

5 nc 15 nc 
6 2A 16 4Y 

7 nc 17 nc 
8 28 18 4A 

9 2Y 19 48 

10 GND 20 VCC 



137 
3- TO B-L1NE DECODERS! 

DEMULTIPLEXERS WITH 

ADDRESS LATCHES 

typical performance 

TYPE 
SELECT ENABLE TOTAL 

TIME TIME POWER 

'ALS137 11 ns 10 ns 25 mW 

logic symbolt 

A 

B 
12) 

c 13) 

'LS137 17.5ns 16 ns 55 mW G1 (6) 

SN54ALS137 (J,FH) 
SN54LS137 (J,FH) 

SN74ALS137 (N,FN) 132 (5) 

SN74LS137 (J,N,FN) 

t Pin numbers shown on logic symbol. are for J and N packages only. 

nc - no internal connection. 

x/v 

OR 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 A 9 Y6 1 nc 11 nc 

2 B 10 Y5 2 A 12 Y6 

3 C 11 Y4 3 B 13 Y5 

4 GL 12 Y3 4 e 14 Y4 

5 (;2 13 Y2 5 GL 15 Y3 

6 G1 14 Y1 6 nc 16 nc 

7 Y7 15 YO 7 crz 17 Y2 

8 GNO 16 Vec 8 G1 18 Y1 

9 Y7 19 YO 

10 GND 20 Vee 
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138 logic symbol t pin assignments 

3- TO B-LlNE DECODERSI 

DEMULTIPLEXERS 
A (11 

B (21 

C (31 
typical performance 

TYPE 
SELECT 

TIME 

'ALS138 8.5 ns 

'LS138 22 ns 

'S138 8 ns 

SN54ALS138 (J,FH) 
SN54LS138 (J,FH) 
SN54S1 38 (J,FH) 

ENABLE TOTAL 

TIME POWER 

9 ns 25 mW 

21 ns 31 mW 

7 ns 245 mW 
G2B (51 

SN74ALS138 (N,FN) 
SN74LS 138 (J,N,FN) 
SN74S138 (J,N,FN) 

A (1) 

B (21 

C (31 

G1 (6) 

G2A (4) 

G2B (51 

BIN/OCT 

EN 

OR 

DMUX 

}t 
& 

139 logic symbolt 

DUAL 2- TO 4-LINE 

DECODERS/DEMULTIPLEXERS 
typical performance 

TYPE 
SELECT 

TIME 

'ALS139 

'LS139 22 ns 

'S139 7.5 ns 

SN54ALS139 (J,FH) 
SN54LS139 (J,FH) 
SN54S139 (J,FH) 

ENABLE TOTAL 

TIME POWER 

19 ns 34mW 

6 ns 300mW 2G (15) 

SN74ALS139 (N,FN)" 
SN74LS 139 (J,N,FN) 
SN74S139 (J,N,FN) 

x/v 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

V6 

V7 

V6 

V7 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • OALLAS. TEXAS 75265 

J. N PACKAGES 

1 A 9 Y6 

2 8 10 Y5 

3 C 11 Y4 

4 Cl"2A 12 Y3 

5 02B 13 Y2 

6 Gl 14 Yl 

7 Y7 15 YO 

8 GND 16 Vce 

pin assignments 

J. N PACKAGES 

1 lG 9 2Y3 

2 lA 10 2Y2 

3 18 11 2Yl 

4 lYO 12 2YO 

5 lYl 13 28 

6 lY2 14 2A 

7 lY3 15 2G 

8 GND 16 Vee 

FH. FN PACKAGES 

1 nc 11 nc 

2 A 12 Y6 

3 8 13 Y5 

4 C 14 Y4 

5 G2A 15 Y3 

6 nc 16 nc 

7 Cl"2B 17 Y2 

8 Gl 18 Yl 

9 Y7 19 YO 

10 GND 20 VCC 

FH. FN PACKAGES 

1 nc 11 nc 

2 lG 12 2Y3 

3 lA 13 2Y2 

4 18 14 2Yl 

5 lYO 15 2YO 

6 nc 16 nc 

7 lYl 17 28 

8 1Y2 18 2A 

9 lY3 19 2G 

10 GND 20 Vce 



PRODUCT GUIDE 

140 logic symbolt pin assignments 

DUAL 4·INPUT POSITIVE· 1A-.!!L &[> J. N PACKAGES FH. FN PACKAGES 

1B...QL 
1 lA 8 2V 1 nc 11 nc 

NAND 50·0HM LINE DRIVERS 
~1Y 2 lB 9 2A 2 lA 12 2V 

typical performance 1C~ 3 nc 10 2B 3 lB 13 2A 

4 lC 11 nc 4 nc 14 2B 
LOW· HIGH· 1D......!§.L 5 10 12 2C 5 nc 15 nc 

POWER 
LEVEL LEVEL 2A--'2L 6 IV 13 20 6 lC 16 nc 

TYPE DELAY PER 7 GND 14 VCC 7 nc 17 nc OUTPUT OUTPUT 2B.J.!.!!.L. GATE ~2Y 8 10 18 2C 
CURRENT CURRENT 

2C..J.!3L 9 IV 19 20 

'S140 60mA -40 rnA 4 ns 44mW 
2D~ 

10 GND 20 VCC 

SN54S140 (J,FH) SN74S140 (J,N,FN) 
positive logic: Y = ABCD 

141 logic symbolt pin assignments 

BCD/DEC 

BCD·TO·DECIMAL I> ~O 
J;N PACKAGES 

OQ 1 8 9 3 

DECODER/DRIVER 1Q ~1 2 9 10 7 

typical performance 2Q ~2 3 A 11 6 

A~1 3Q ~3 4 0 12 GND 

OUTPUT OFF·STATE B~2 ::-.illL.i 5 VCC 13 4 
TOTAL 4Q 6 B 14 5 TYPE SINK OUTPUT 

c...lZ.L- 4 b:........U.1L s POWER sQ 7 C 15 1 
CURRENT VOLTAGE D~a 6Q :::.....ill.!.. 6 8 2 16 0 

'141 7mA 60V 80mW Q'EN 7Q ::-....I..lli. 7 

SN74141 (J,N) aQ :::.........!.!a 

9Q :::-...ill. 9 

>9Za. 

142 logic symbol t pin assignments 

COUNTER/LATCH/ Si'RB (13) 
C11 J J. N PACKAGES 

1 ClR 9 1 
DECODER/DRIVER 2 7 10 0 

CTR BCD/DEC 
typical performance 

DIV10 1 [> OQ ~O 3 6 11 8 
110 4 4 12 9 

OUTPUT OFF-STATE 1Q ~1 5 5 13 STRB TOTAL ~ T.YPE SINK OUTPUT 2Q ~2 6 3 14 GD POWER (1S) 110 2 ~3 7 2 15 ClK CURRENT VOLTAGE CLK- )+ 3Q 

'142 7mA 55 V 340mW ~ 4Q ~4 8 GND 16 Vce 

SN74142 (J,N) m.!2L..t:::.. R 110 4 
sQ ~s 
6Q ::::.........!. 6 

~ 7Q :::.........!!! 7 

110 a aQ :::-!.!.!! a 

~9 9Q 

cpa ~QD 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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PRODUCT GUIDE 

143,144 logic symbolt pin assignments 

COUNTERS/LATCHES/ Iii/ABo ~ ;:'1 ~Q 
J, N PACKAGES 

OECODERS/DRIVERS 
14 

(18) Q A 1 SCEI 13 g 

typical performance BI~~ ;;'1 
15 ~B 2 ClK 14 c 

RBi~ 16 QC 3 CLR 15 a 
OUTPUT OFF-5TATE & ~Qo Si'RB (21) ...... 17 4 RBI 16 b 

TYPE SINK OUTPUT C13 I 
VOLTAGE 

, 
~ 

5 BI 17 OA 
CURRENT 

CTROIV10 
SN54143 15 mAO 7V 

CT=0t.; G18 0 ~ BI/ 
OB I 130 Z14 1 Bco77~ a18 (16) a 6 Riffi 

1B 

SN74143 15 rnA" 7V _ (3) ....... t> blBO~ b 
ClR R 7 DP 19 OC 

SN54144 20mA 15 V 
PcEi EL- I 130 Z15 2 [T3) clBO~ c 

SN74144 25mA 15 V Vll dlBO~d 
8 dp 20 OD 

SCEI~ Vll elBO~e 
9 d 21 STRB 

SN54143 (J) SN74143 (J,N) 
G12 

I 130 Z16 4 10 f 22 MAX 

SN54144 (J) SN74144 (J,N) ClK~ 11+ ~ 
f180 ~f 11 e 23 PCEI 

t::..... (13) 
I 130 Z17 8 9180 9 12 GND 24 VCC 

112CTc 9 (22) MAX 

OP~ 

* Constant current 

145 
BCD-TO-DECIMAL DECODERS/ 

DRIVERS FOR LAMPS, RELAYS, MOS 

typical performance 

OUTPUT OFF-STATE 
TOTAL 

TYPE SINK OUTPUT 
POWER 

CURRENT VOLTAGE 

'145 SOmA 15 V 215mW 

'54LS145 12mA 15 V 35mW 

'74LS145 SOmA 15 V 35mW 

SN54145 (J,FH) SN74145 (J,N) 
SN54LS145 (J,FH) SN74LS145 (J,N,FN) 

147 
10-L1NE DECIMAL TO 

4-L1NE BCD PRIORITY 

ENCODERS 

typical performance 

I TYPE I POWER DELAY I 
I '147 I 225mW 10 ns I 
I'LS147I 60mW 15 ns I 

SN54147 (J,FH) SN74147 (J,N) 
SN54LS147 (J,FH) SN74LS147 (J,N,FN) 

t Pin numbers shown on logic symbols 

are for J and N packages only. 

nc - no internal connection. 

t> 

logic symbolt 

BCD/DEC 

t> 00 ~O 
10 ~1 

i=::-J1L2 20 

A~' 30 ~3 
B.-l.!&.- 2 40 ~4 
c.-1llL- 4 50 ::::-...!§L 5 

0~8 60 ~6 
70 ~7 

ilEN 80 ~8 
90 ~9 

>9Za 

logic symbolt 

,..llli...t:::. , 
HPRI/BCO 

2~2 
3~3 
4....!..!L..t::. 4 '~A 
5...ill...i:::. 5 2~B 
6....lli...c:::. 6 4~~C 

7...ill....c:::. 7 8:::::......!..l0 

8.J2Lc:::.. 8 

9.J..!.Ql..c:,.. 9 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

180 ~dp 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 0 9 7 1 nc 11 nc 

2 1 10 8 2 0 12 7 

3 2 11 9 3 I 13 8 

4 3 12 0 4 2 14 9 

5 4 13 e 5 3 15 0 

6 5 14 B 6 nc 16 nc 

7 6 15 A 7 4 17 e 
8 GND 16 Vr.r. 8 5 18 B 

9 6 19 A 
10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 4 9 A 1 nc 11 nc 

2 5 10 9 2 4 12 A 

3 6 II 1 3 5 13 9 

4 7 12 2 4 6 14 1 

5 8 13 3 5 7 15 2 

6 e 14 D 6 nc 16 nc 

7 B 15 nc 7 B 17 3 

8 GND 16 Vec B C 18 D 

9 B 19 nc 
10 GND 20 Vee 



148 logic symbol t 

8- TO 3-LlNE OCTAL HPRI/BIN 

PRIORITY ENCODERS 0 
(10) .... 

0/Z10 10~ 
typical performance 1 

(11) - 1/Z11 " II TYPE POWER I DELAY I 2 
(12) - 2/Z12 12 f-

II '148 190mW I 12 ns I 3 
(13) ~ 

3/Z13 13 f- 18~EO 
!I'LS148 60mW I 15 ns I (1) ... 

4 4/Z14 14 

SN54148 (J,FH) SN74148 (J,N) 
5 

(2) ..... 
15 

a~GS 
5/Z15 

SN54LS148 (J,FH) SN74LS148 (J,N,FN) (3) ...... 
6/Z16 16 6 

7 
(4) ... 

7/Z17 17 
i.-

1a~AO 

(5) r:: V18 2a~Al 

EI ENa 4a~A2 

150 logic symbolt 

1-0F-16 DATA MUX 
G~ EN 

SELECTORS! A~ 
MULTIPLEXERS B~ ]G~ typical performance c~ 

DATA o .!!.!l...-
FROM TOTAL EO~O TYPE TOINV 

ENABLE POWER El~ 1 OUTPUT 

'150 11 ns 18 ns 200mW E2~ 2 

SN74150 (J,N) 
E3~ 3 

~w SN54150 (J,FH) E4~4 
E5~ 5 

E6 EL- 6 

E7 .!.!l..- 7 

E8~ 8 

E9~ 9 

~ 10 El0 

Ell~ 11 

E12~ 12 

E13~ 13 

E14.i!ZL 14 

E15~ 15 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 4 9 AO 1 nc 11 nc 

2 5 10 0 2 4 12 AO 

3 6 11 1 3 5 13 0 

4 7 12 2 4 6 14 1 

5 El 13 3 5 7 15 2 

6 A2 14 GS 6 nc 16 nc 

7 Al 15 EO 7 El 17 3 

8 GND 16 Vce 8 A2 18 GS 

9 Al 19 EO 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH PACKAGE 

1 E7 13 e 1 nc 15 nc 

2 E6 14 8 2 E7 16 e 
3 E5 15 A 3 E6 17 B 

4 E4 16 E15 4 E5 18 A -5 E3 17 E14 5 E4 19 E15 

6 E2 18 E13 6 E3 20 E14 I 

7 El 19 E12 7 E2 21 E13 

8 EO 20 Ell 8 nc 22 nc 

9 G 21 El0 9 El 23 E12 

10 W 22 E9 10 EO 24 Ell 

11 D 23 E8 11 G 25 El0 

12 GND 24 Vee 12 w 26 E9 

13 D 27 E8 

14 GND 28 Vee 

6-53 
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151 
1-0F-8 DATA SELECTORS/MULTIPLEXERS 
typical performance 

DELAY TIMES 
DATA DATA TO 

TYPE TO INV NON-IN V FROM 
OUTPUT OUTPUT ENA8LE 

'151A 8 ns 16 ns 22 ns 
'ALS151 6 ns 5 ns 4.5 ns 
'AS151 3 ns 3.5 ns 5 ns 
'LS151 11 ns 18 ns 27 ns 
'S151 4.5 ns 8 ns 9 ns 

SN54151A(J,FH) SN74151A (J,N) 
SN54ALS151 (J,FH) SN74ALS151 (N,FN) 
SN54AS151 (J,FH) SN74AS151 (N,FN) 
SN54LS151 (J,FH) SN74LS151 (J,N,FN) 
SN54S151 (J,FH) SN74S151 (J,N,FN) 

152 
1-of-8 DATA SELECTORS/MULTIPLEXERS 
typical performance 

DELAY TIMES 
DATA 

TYPE TOINV FROM TOTAL 
OUTPUT ENABLE POWER 

'152A 8 ns 130 mW 
'LS152 11 ns 18 ns 28 mW 

SN54152A (J,FH) 
SN54LS152 (J,FH) SN74LS152 (J,N,FN) 

153 

TOTAL 
POWER 

145 mW 
30 mW 

130 mW 
30 mW 

225 mW 

logic symbol t 

MUX 
(i"..!.?L.!:::.. EN 
A J..!!L 

:}G~ B~ 
C ill-
OO~ 0 

01~ 1 
02 EL-- 2 
03 .!.!!..- 3 
04~ 4 
05~ 5 
06~ 6 
07~ 7 

logic symbol t 

MUX 
A~ 

~ ~ :}G~ 
~ DO (4) 0 

01 -'-- 1 
02~ 2 

03~ 3 

04~ 4 

05~ 5 
06~ 6 

(11) 
07 -'-- 7 

logic symbol t 

(5) 
t---- y 

~W 

~w 

DUAL 4-LlNE TO 1-LlNE DATA 

SELECTORS/MULTIPLEXERS 

typical performance 

A 
B 

(14) 
(2) G-0) 0 

1 3 J 
DELAY TIMES 

DATA TO 

TYPE NON-INV 

OUTPUT 

'153 14 ns 

'ALS153 5 ns 

'AS153 3.5 ns 

'L153 27 ns 

'LS153 14 ns 

'S153 6 ns 

SN541 53 (J,FH) 
SN54ALS153 (J,FH) 
SN54AS153 (J,FH) 
SN54L 153 (J) 
SN54LS153 (J,FH) 
SN54S153 (J,FH) 

FROM TOTAL 

ENABLE POWER 

17 ns 180 mW 

4.5 ns 31.5 mW 

5 ns 105 mW 

34 ns 90mW 

17 ns 31 mW 

9.5 ns 225 mW 

SN74153 (J,N) 
SN74ALS153 (N,FN) 
SN74AS153 (N,FN) 

SN7':LS153 (J,N,FN) 
SN74S153 (J,N,FN) 

lG .!!!.......t::. EN 

ICO~ 0 

lCl~ 1 

lC2~ 2 

lC3 EL- 3 
2G~ 

2CO ~ 
2Cl J..!!L 

(12) 
2C2 --'--
2C3~ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

MUX 

~IY 

~2Y 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 03 9 C 1 nc 11 nc 

2 02 10 B 2 03 12 C 

3 01 11 A 3 02 13 B 

4 00 12 07 4 01 14 A 

5 Y 13 D6 5 00 15 07 

6 W 14 05 6 nc 16 nc 

7 G 15 04 7 Y 17 06 

B GNO 16 VCC 8 W 18 05 

9 (j 19 04 

10 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 04 8 C 1 nc 11 nc 

2 03 9 B 2 04 12 C 

3 02 10 A 3 03 13 B 
4 01 11 07 4 02 14 A 

5 00 12 06 5 nc 15 nc 

6 W 13 05 6 01 16 07 

7 GNO 14 VCC 7 nc 17 nc 

B 00 18 06 

9 W 19 05 

10 GNO 20 Vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 lG 9 2Y 1 nc '11 nc 

2 B 10 2CO 2 lG 12 2Y 

3 lC3 11 2C1 3 B 13 2CO 

4 lC2 12 2C2 4 lC3 14 2Cl 

5 lCl 13 2C3 5 lC2 15 2C2 

6 lCO 14 A 6 nc 16 nc 

7 lY 15 2G 7 lCl 17 2C3 

B GNO 16 VCC B lCO 18 A 

9 lY 19 2ir 

10 GNO 20 VCC 



154 logic symbol t 

4·LlNE TO 16·LlNE DECODERSI x/v 
DEMULTIPLEXERS 

typical performance 

SELECT ENABLE TOTAL 
TYPE 

TIME TIME POWER 

'154 23 ns 19 ns 170mW A 

'L154 46 ns 38 ns 85mW B 

SN54154 (J,FH) SN74154 (J,N) 
C 

SN54L 154 (J) D 

G1 

G2 

B 

C 

D 

G1 
G2 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

5 
6 

10 
11 

12 

13 
14 

15 

1 

2 

10 

11 

12 
13 

14 
15 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES FH PACKAGE 

1 0 13 11 1 nc 15 nc 

2 1 14 12 2 0 16 11 

3 2 15 13 3 1 17 12 

4 3 16 14 4 2 18 13 

5 4 17 15 5 3 19 14 

6 5 18 G1 6 4 20 15 

7 6 19 G2 7 5 21 G1 

8 7 20 0 8 nc 22 nc 

9 8 21 C 9 6 23 G2 

10 9 22 8 10 7 24 0 

11 10 23 A 11 8 25 C 

12 GND 24 Vee 12 9 26 8 

13 10 27 A 

14 GND 28 Vce 
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155 
DECODERS/DEMUL TIPLEXERS 

(totem pole outputs) 

typical performance 

SELECT ENABLE TOTAL 
TYPE 

TIME TIME POWER 

'155 21 ns 16 ns 125 mW 

'LS155 18 ns 15 ns 30mW 

SN54155 (J,FH) 
SN54LS155 (J,FH) 

SN74155 (J,N) 

SN74LS155 (J,N,FN) 

logic symbolt 
3·line to 8·line Decoder 

XIV 

A 
(13) 

B 
(3) 

C 

G 

156 
DECODERS/DEMULTIPLEXERS 

(open-collector outputs) 

typical performance 

2YO 

2Yl 

2Y2 

2V3 

1YO 

1Y1 

lY2 

lY3 

SELECT ENABLE TOTAL 
TYPE 

TIME TIME POWER 

'156 23ns 18 ns 125 mW 

'LS156 33 ns 26 ns 31 mW 

SN54156 (J,FH) 

SN54LS156 (J,FH) 

logic symbol t 

SN74156 (J,N) 

SN74LS156 (J,N,FN) 

3·line to 8·line Decoder 

XIV 
2YO 

A 
(13) 

2Yl 

2Y2 

C 2Y3 

lYO 

0' 1Yl 

lY2 

1Y3 

logic symbol t 

10 

lC 

A 
B 

A 

B 

10 

lC 

20 

2C 

2·Ii"e to 4·Ii"e Decoder 

XIV 

logic symbol t 
l·line to 4·line DMUX 

logic symbol t 

10' 
1C 

A 
B 

A 

B 

lC 

2G 

2C 

2·line to 4·li"e Decoder 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

lYO 

1Yl 

1Y2 

1Y3 

2YO 

2Yl 

2Y2 

2Y3 

A 

lYO B 

1Yl 

1Y2 

1Y3 

2YO 

2Yl 

2Y3 

2Y4 

1YO 

1Yl 

1Y2 

lY3 

2YO 

2Y1 

2Y2 

2Y3 

C 

0' 

A 
lYO B 

lYl C 

lY2 

1Y3 G 
2YO 

2Yl 

2Y3 

2Y4 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 lC 9 2YO 1 nc 11 nc 
2 lG 10 2Yl 2 lC 12 2YO 

3 B 11 2Y2 3 lG 13 2Yl 

4 lY3 12 2Y3 4 B 14 2Y2 

5 lY2 13 A 5 lY3 15 2Y3 

6 lYl 14 2G 6 nc 16 nc 
7 lYO 15 2C 7 lY2 17 A 

8 GND 16 Vee 8 lYl 18 2G 

9 lYO 19 2(; 

10 GND 20 VCC 

logic symbol t 
1·line to 8·line DMUX 

DMUX 
2YO 

(13) 2Yl 

(3) 2Y2 

2Y3 

lYO 

1Y1 

1Y2 

lY3 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 lC 9 2YO 1 nc 11 nc 
2 lG 10 2Yl 2 lC 12 2YO 

3 B 11 2Y2 3 lG 13 2Yl 

4 lY3 12 2Y3 4 B 14 2Y2 

5 lY2 13 A 5 lY3 15 2Y3 

6 lYl 14 2G 6 nc 16 nc 
7 lYO 15 2C 7 lY2 17 A 

8 GND 16 Vec 8 lYl 18 2~ 

9 lYO 19 2C 

10 GND 20 Vec 

logic symbol t 
1·line to 8·line DMUX 

DMUX 
2YO 

(13) 

]}% 
2Yl 

(3) 2Y2 

2Y3 

1YO 

] 1Yl 

1Y2 

70. lY3 



157 logic symbol t 

QUAD 2· TO 1·LlNE DATA 

SELECTORS/MULTIPLEXERS 
G (15) 

EN 
AlB (1) Gl 

(non·inverted data outputs) 

typical performance lA~ 1 

lB~ 1 

DELAY TIMES 2A~ 
DATA TO 2B .!.2L-

FROM TOTAL 
TYPE NON·INV 3A .!2.!!....-

OUTPUT 
ENABLE POWER 3B~ 

'157 9 ns 14 ns 150mW 4A .!.!&-
'ALS157 5 ns 6.5 ns 39 mW 4B~ 

'L157 18 ns 27 ns 75 mW 

'LS157 9 ns 14 ns 49mW 

'S157 5 ns 8 ns 250 mW 

SN54157 (J,FH) SN74157 (J,N) 
SN54ALS157 (J,FH) SN74ALS157 (N,FN) 
SN54L 157 (J) 
SN54LS157 (J,FH) SN74LS157 (J,N,FN) 
SN54S157 (J,FH) SN74S157 (J,N,FN) 

158 logic symbolt 

QUAD 2· TO 1·LlNE DATA 

SELECTORS/MUL TIPLEXERS 
G (15) EN 

AlB (1) Gl 
(inverted data outputs) 

typical performance lA~l 
lB~l 

DELAY TIMES 2A~ 
DATA FROM TOTAL 2B .!.2L-

TYPE TOINV 3A i.!.!!-
ENABLE POWER OUTPUT 3B~ 

'ALS158 5 ns 6.5 ns 11.5mW 4A .!.!&-
'LS158 7 ns 12 ns 24mW 4B~ 
'S158 4 ns 7 ns 195 mW 

SN54'ALS158 (J,FH) SN74ALS158 (N,FN) 
SN54LS158 (J,FH) SN74LS158 (J,N,FN) 
SN54S158 (J,FH) SN74S158 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection, 

MUX ~1Y 

~2Y 

~3Y 

~4Y 

MUX ~lY 

~2Y 

~3Y 

~4Y 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 AlB 9 3Y 1 nc 11 nc 

2 lA 10 3B 2 AlB 12 3Y 

3 lB 11 3A 3 lA 13 3B 

4 lY 12 4Y 4 lB 14 3A 

5 2A 13 4B 5 lY 15 4Y 

6 2B 14 4A 6 nc 16 nc 

7 2Y 15 G 7 2A 17 4B 

8 GND 16 Vee 8 2B 18 4A 

9 2Y 19 G 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 AlB 9 3Y 1 nc 11 nc 

2 lA 10 3B 2 AlB 12 3Y 

3 lB 11 3A 3 lA 13 3B 

4 lY 12 4Y 4 lB 14 3A 

5 2A 13 4B 5 lY 15 4Y 

6 2B 14 4A 6 nc 16 nc 

7 2Y 15 G 7 2A 17 4B 

8 GND 16 Vee 8 28 18 4A 

9 2Y 19 G 

10 GND 20 Vee 
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159 
4- TO 16-LlNE DECODERS! 

DEMULTIPLEXERS 

(open-collector outputs) 

typical performance 

SN54159 (J,FH) SN74159 (J,N) 

logic symbol, '159t 
...------, 

B 

"G1 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

5 

6 

10 

11 

12 

13 

14 

15 

1 

2 

10 

11 

12 

13 

14 

15 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J. N PACKAGES 

1 0 13 11 

2 1 14 12 

3 2 15 13 

4 3 16 14 

5 4 17 15 

6 5 18 G1 

7 6 19 G2 

8 7 20 0 

9 B 21 C 

10 9 22 B 

11 10 23 A 

12 GND 24 Vcc 

FH PACKAGE 

1 nc 15 nc 

2 0 16 11 

3 1 17 12 

4 2 18 13 

5 3 19 14 

6 4 20 15 

7 5 21 G1 

B nc 22 nc 

9 6 23 G2 

10 7 24 0 

11 B 25 C 

12 9 26 B 

13 10 27 A 

14 GND 2B Vcc 



160 
SYNCHRONOUS 4·BIT 

COUNTERS 

(decade, direct clear) 
typical performance 

COUNT 
TYPE 

FREQ 

'160 25 MHz 

'ALS160 40 MHz 

'AS160 

'LS160A 25 MHz 

SN54160 (J,FH) 
SN54ALS 160(J,FH) 
SN54AS160 (J,FH) 
SN54LS160A (J,FH) 

161 
SYNCHRONOUS 4·BIT 

COUNTERS 

(binary, direC1 clear) 

typical performance 

TYPE 
COUNT 

FREQ 

'161 25 MHz 

'ALS161 40 MHz 

'AS161 

CLEAR 

ASYNC·L 

ASYNC·L 

ASYNC·L 

ASYNC·L 

TOTAL 

POWER 

305 mW 

60mW 

93mW 

SN74160 (J,N) 
SN74ALS160 (N,FN) 
SN74AS160 (N,FN) 
SN74LS160A (J,N,FN) 

CLEAR 

ASYNC·L 

ASYNC·L 

ASYNC·L 

TOTAL 

POWER 

305 mW 

60mW 

'LS161A 25 MHz ASYNC·L 93 mW 

SN54161 (J,FH) 
SN54ALS161 (J,FH) 
SN54AS161 (J,FH) 
SN54LS161 A (J,FH) 

SN74161 (J,N) 
SN74ALS161 (N,FN) 
SN74AS161 (N,FN) 
SN74LS161A (J,N,FN) 

logic symbol, '160t 

CTRDIV10 
m~ CT=O 

__ ~9) Ml 
LOAD 

M2 

ENT ~ G3 

ENP EL- G4 

(15) 
13CT=9 ____ RCO 

CL K El...I:::::.. ~ CS/2,3,4+ 

A~l,SD (1) 

B~ (2) 

C~ (4) 

D~ (8) 

logic symbol, 'lS160A t 

CTRDIV10 
m l!Lt:::. CT=O 

__ ~9) Ml 
LOAD 

.. (14) 
,---- QA 

~ ~QB 
~_lL nc 
r--- QD 

M2 

ENT ~ G3 

ENP EL- G4 

(15) 
3CT = 9 ____ RCO 

CLK .!!L- ~C5/2,3,4+ 
A~l,5D (1) 

B~ (2) 

C~ (4) 

D~ (8) 

logic symbol, '161 t 

CTRDIV16 
m~ CT=O 

__ ~9) Ml 
LOAD 

M2 
(10) 

ENT"'--- G3 

(15) 
13CT=15 - RCO 

ENP..!Z!...- G4 

CL K E.!.J:;;,..., C5/2,3,4+ 

A~l,SD (1) 

B~ (2) 

C~ (4) 

D~ (8) 

logic symbol, 'lS161At 

m ~ CT=~TRDIV16 
_-~9) Ml LOAD 

M2 

,. (14) 
1---- QA 

~ ~QB 
(11) QC 

---- QD 

ENT ~ G3 

ENP EL- G4 

(15) 
3CT=15 ____ RCO 

CLK .!!L-~CS/2,3,4+ 
A~l,SD (1) 

B~ (2) 

C~ (4) 

D~ (8) 

r (14) 
~QA 

~ 
~~ (11) 
~QD 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DAllAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 ern 9 mAn 1 nc 11 nc 

2 ClK 10 ENT 2 ClR 12 LOA!) 

3 A 11 aD 3 CLK 13 ENT 

4 B 12 ac 4 A 14 aD 

5 C 13 aB 5 B 15 ac 

6 D 14 aA 6 nc 16 nc 

7 ENP 15 RCO 7 C 17 aB 

8 GND 16 VCC 8 D 18 aA 

9 ENP 19 RCO 

10 GND 20 VCC 

_I 
pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 ClR 9 lOAD 1 nc 11 nc 

2 ClK 10 ENT 2 ClR 12 lOAD 

3 A 11 aD 3 ClK 13 ENT 

4 B 12 ac 4 A 14 aD 

5 C 13 aB 5 B 15 aC 

6 D 14 aA 6 nc 16 nc 

7 ENP 15 RCO 7 C 17 aB 

B GND 16 VCC 8 D 

9 ENP 19 RCO 

10 GND 20 VCC 
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PRODUCT GUIDE 

162 
SYNCHRONOUS 4-BIT 

COUNTERS 

(decade, synchronous clear) 

typical performance 

COUNT 
TYPE 

FREQ 

'162 25 MHz 

'ALS162 40 MHz 

'AS162 

'LS162A 25 MHz 

'S162 40 MHz 

SN54162 (J.FH) 
SN54ALS162 (J.FH) 
SN54AS162 (J.FH) 
SN54LS162A (J.FH) 
SN54S162 (J.FHI 

163 
SYNCHRONOUS 4-BIT 

COUNTERS 

TOTAL 
CLEAR 

POWER 

SYNC-L 305 mW 

SYNC-L 60 mW 

SYNC-L 

SYNC-L 93 mW 

SYNC-L 475 mW 

SN74162 (J.N) 
SN74ALS162 (N.FN) 
SN74AS162 (N.FN) 
SN74LS162A (J.N.FN) 
SN74S162 (J.N.FN) 

(binary, synchronous clear) 

typical performance 

TYPE 
COUNT 

FREO 

'163 25 MHz 

'ALS163 40 MHz 

'AS163 

'LS163A 25 MHz 

'S163 40 MHz 

SN54163 (J.FH) 
SN54ALS163 (J.FH) 
SN54AS163 (J.FH) 
SN54LS163A (J.FH) 
SN54S 163 (J.FH) 

CLEAR 

SYNC-L 

SYNC-L 

SYNC-L 

SYNC-L 

SYNC-L 

TOTAL 

POWER 

305 mW 

60mW 

93mW 

475 mW 

SN74163 (J.N) 
SN74ALS163 (N.FN) 
SN74AS163 (N.FN) 
SN74LS163A (J.N.FN) 
SN74S163 (J.N.FN) 

logic symbol, '162t 

CUi.!2!.....t:::.. 
CTROIV10 

5CT=0 

--~ Ml LOAD 

M2 ~RCO (10) i3CT=9 
ENT~ G3 

ENP..!2L- G4 

CL K EL.c:.., C5/2.3,4+ 
,.. (14) 

A E!..- 1.50 [1] i~OA 

B~ [2] ~ 
C~ [4] 

~OB 

O~ [8] 
(11) Oc 
~OO 

logic symbol, 'LS162A, 'S162t 

_ (1) CTROIV10 
CLR ~ 5CT=0 

LOAo~ Ml 

.L M2 

ENT ~ G3 

ENP..!2L- G4 

(15) 
3CT = 9 I--- RCO 

CLK E!....-~C5/2.3.4+ 
., r 

A E!..- 1.50 [1] ~ OA 

B~ [2] ~O 
(5) (12) B 

C fs)- [4] ----mt Oc 

o -'--_....:;[8~] __ .... - 00 

logic symbol, '163t 

CTROIV16 

CUi .!2!.....t:::.. 5CT=0 
__ ~9) Ml 
LOAD 

M2 

ENT ~ G3 
ENP..!2L- G4 

(15) 
i3CT=15 - RCO 

CLK EL.c:..,C5/2.3,4+ 

A E!..- 1.50 [1] r (14) 
(4) '~OoA 

B ~ [2] .----

C~ [4] ~OB 
(6) (11) C 

o - ..... _.....:.[8;;.;] __ -11--- 0 0 

logic symbol, 'LS163A, 'S163t 

CUi .!2!.....t:::.. 5CT:~ROIV16 

LOAo~ Ml 

. L M2 
(10) 

E NT -':=:-'-- G 3 
ENP..!2L- G4 

CLK E!....-~C5/2.3.4+ 

3CT=15 ~ RCO 

(3) r"'--___ .... r..,~ 
A -'=-- 1.50 [1] - 0A 

B~ [2] ~O 
C ~ [4] (12) B 

(6) ---(;";I Dc 
o ~ [8] ~OO 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 --rn- 9 mAll 1 nc 11 nc 

2 elK 10 ENT 2 ClR 12 .lOAU 
3 A 11 °D 3 ClK 13 ENT 
4 B 12 °c 4 A 14 °D 
5 C 13 OR 5 B 15 °e 
6 D 14 °A 6 nc 16 nc 

7 ENP 15 RCO 7 e 17 °B 
B GND 16 Vec 6 D 18 °A 

9 ENP 19 RCO 
10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 ern 9 U5Al: 1 nc 11 nc 

2 ClK 10 ENT 2 ern 12 LOA15 
3 A 11 °D 3 C.lK 13 ENT 
4 B 12 °c 4 A 14 °D 
5 C 13 °B 5 B 15 °e 
6 D 14 °A 6 nc 16 nc 

7 ENP 15 RCO 7 C 17 °B 
B GND 16 Vec 8 D 1B °A 

9 ENP 19 RCO 
10 GND 20 Vee 



PRODUCT GUIDE 

164 logic symbol t pin assignments 

a-BIT PARALLEL OUT J. N PACKAGES FH. FN PACKAGES 

SERIAL SHIFT REGISTERS SRG8 1 A 8 ClK 1 nc 11 nc (9) 

(asynchronous clear) CLR R 2 8 9 ClR 2 A 12 ClK 

ClK 
(8) 

Cl/-' 3 OA 10 °E 3 B 13 Wl 
typical performance 4 OB 11 OF 4 OA 14 °E 

SERIAL 
A .!!!...-

& )10 ~OA 5 Oc 12 °G 5 nc 15 nc 

SHIFT ASYNC TOTAL B .ill.-. 6 OD 13 OH 6 08 16 OF 
TYPE DATA 

~OB FREQ CLEAR POWER 7 GND 14 VCC 7 nc 17 nc 
INPUT 

----ill. Oc 
8 Oc 18 OG 

'164 25 MHz GATED D lOW 167 mW 9 °D 19 °H (6) 0 
'AlS164 GATED D LOW ~OD 10 GND 20 VCC 

'L164 12 MHz GATED D LOW 84mW ~OE 
'LS164 25 MHz GATED D LOW 80mW (12) F 

SN54164 (J,FH) SN74164 (J.N) '---T1'3i °G 
SN54ALS 164 (J,FH) SN74ALS164 (N,FN) ~OH 

SN54L 164 (J) 
SN54LS164 (J,FH) SN74LS164 (J,N,FN) 

165 logic symbol t pin assignments 

SRG8 
a-BIT SHIFT REGISTERS 

SH/lD ~ Gl [SHIFT) 
J, N PACKAGES FH. FN PACKAGES 

1 SHim 9 OH 1 nc 11 nc (parallel-load with complementary outputs) C2 [lOAD] 2 ClK 10 SER 2 SH/lD 12 OH 

(15) 0' 3 E 11 A 3 ClK 13 SER CLK INH ~ 1 ~ C3/-. 
typical performance ClK .L.L- 1 r 4 F 12 8 4 E 14 A 

5 G 13 C 5 F 15 B 
SERIAL SER ~ 3D 6 H 14 D 6 nc 16 nc SHIFT ASYNC TOTAL 

TYPE DATA 
CLEAR A l!1L- 20 7 OH 15 ClK INH 7 G 17 C 

FREQ POWER 
INPUT B ..!..!&- 20 

8 GND 16 VCC 8 H 18 D 

9 llH 19 ClK INH '165 25 MHz D NONE 210mW C~ 
10 GND 20 VCC 'ALS165 D~ 

'LS165 35 MHz D NONE 105mW 
EE-

SN54165 (J,FH) SN74165 (J,N) F~ 
SN54ALS165 (J,FH) SN74ALS165 (N,FN) 

G .JE.L 
SN54LS165 (J,FH) SN74LS165 (J,N,FN) (9) 

H~ f---OH 

p:.......!Z.!..OH 

166 logic symbol t pin assignments 

a-BIT SHIFT REGISTERS SRG8 J, N PACKAGES FH. FN PACKAGES 

(parallel/serial input; serial output) ClR~ R 1 SER 9 ern 1 nc 11 nc 

typical performance SH/LD ~ Ml [SHIFT) 
2 A 10 E 2 SER 12 ClR 

3 B 11 F 3 A 13 E 

SERIAL ''I 5'AD' 4 C 12 G 4 B 14 F 

SHIFT ASYNC TOTAL ClKINH - ;;>1 I ..... 5 D 13 OH 5 C 15 G 
TYPE 

FREQ 
DATA 

CLEAR POWER 
(7) C3/1 

6 ClK INH 14 H 6 nc 16 nc 
INPUT ClK -'-'-- r 

7 ClK 15 SHim 7 D 17 OH 
'166 20 MHz D LOW 360 mW SER .!..!l..- 1,30 8 GND 16 VCC 8 ClK INH 18 H 

'ALS166 D LOW A~ 2,30 9 ClK 19 SH/lD 

'LS166 35 MHz D LOW 110mW B Ql....- 2.30 10 GND 20 VCC 

SN54166 (J,FH) SN74166 (J,N) C~ 
SN54ALS166 (J,FH) SN74ALS166 (N,FN) D~ 
SN54LS166 (J,FH) SN74LS 166 (J,N.FN) (10) 

E (1i) 
F -'---
G~ 
H~ (13) 

~OH 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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PRODUCT GUIDE 

167 logic symbol t 

t>5[f] [fa-] SYNCHRONOUS DECADE 

RATE MULTIPLIERS CLK~ t} STROBEJ1QLb, ~z 
ENABLE...ill.L.t:.. G5 

UNITY/CAS...1!&.l:::. 6~Y V6 

CLR...lJ1L- CT=O ~ENABLE typical performance SET-TO-9~ CT=9 
5CT=9 

,!COUNT! I TOTA ! BO....!!iL TYPE CLEAR L B1~ O} FREQ POWER (2) ;; 4P 

'167125 MHzIASYNC-H 1270 mW 1 B2~ 1i' [RATE] 

B3--=--- GCI/3 

SN54167 (J,FH) SN74167 (J,N) 

168 logic symbol t 

4-BIT UP/DOWN SYNCHRO- __ (9) CTRDIV10 

NOUSCOUNTERS LOADI M1 [LOAD] 

(1) M2 [COUNT] 
(decade) 

typical performance 
UfD~ M3[UP] t:r-3,5CT=9 RCO 

M4[DOWN] 

mr~G5 4,5CT~O 

TYPE 
COUNT TOTAL 

J~ FREQ POWER rn-P (2) G6 

'ALS168 40MHz 75mW CLKT >2,3,5,6+/C7 

'AS168 ~2.4,5,6-
r-

'S168 40 MHz 500 mW A~1,7D [1] 
(14) 
~QA 

SN54ALS168 (J,FH) SN74ALS168 (N,FN) 
B~ [2] ~Q 

SN54AS168 (J,FH) SN74AS168 (N,FN) 
C~ [4] ~Q~ 

SN54S168 (J,FH) SN74S168 (J,N,FN) D--1.2L [8] ~QD 

169 logic symbolt 

4-BIT UP/DOWN SYNCHRO- (9) CTRDIV16 

NOUS COUNTERS COA~~ M1 I'DADI 
_ (1 M2 [COUNT] 

(binary) 
UfO M3 [UP] (15) _ 

M4 [DOWN] 3,5CT=~5~RCO typical performance 

TYPE 
COUNT TOTAL 

ENT~ G5 4,5CT-0 

--;~ FREQ POWER ENP (2) G6 
'ALS169 40 MHz 75 mW CLKT ~ 2,3,5,6+/C7 
'AS169 ~2.4,5,6-
'LS1698 35 MHz 140 mW A~77D [1] 

r- (14) 

'S169 40 MHz 500 mW f--QA 

B~ [2] ~Q 
SN54ALS169 (J,FH) SN74ALS169 (N,FN) C~ [4] ~Q~ 
SN54AS169 (J,FH) SN74AS169 (N,FN) D....i2L [8] -.J.!.!l.. Q 0 
SN54LS 169B (J,FH) SN74LS169B (J,N,FN) 

SN54S169 (J,FH) SN74S169 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J, N PACKAGES FH PACKAGE 
1 nc 9 CLK 1 nc 11 nc 
2 B2 10 STRB 2 nc 12 CLK 
3 B3 11 ENin 3 B2 13 STRB 

4 
SET-
TO-9 

12 
UNITYI 
CAS 

4 B3 14 EN in 

5 z 13 CLR 5 
SET-

15 
UNITYI 

TO-9 CAS 
6 Y 14 BO 6 nc 16 nc 
7 ENou! 15 Bl 7 Z 17 CLR 
B GNO 16 VCC 8 Y 18 BO 

9 ENou! 19 Bl 
10 GNO 20 vcc 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 
1 U/]) 9 -[ITA! 1 nc 11 nc 
2 CLK 10 rni' 2 U/O 12 LOAD 
3 A 11 Qo 3 CLK 13 m 
4 B 12 QC 4 A 14 Qo 
5 C 13 QB 5 B 15 Qc 
6 0 14 QA 6 nc 16 nc 
7 ENP 15 RCO 7 C 17 QB 
8 GNO 16 VCC B 0 18 QA 

9 ENP 19 RCO 
10 GNO 20 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 
1 U/O 9 TIJAO 1 nc 11 nc 
2 CLK 10 ENT 2 U/O 12 LOAD 
3 A 11 Qo 3 CLK 13 ENT 
4 B 12 QC 4 A 14 QO 
5 C 13 QB 5 B 15 QC 
6 0 14 QA 6 nc 16 nc 
7 ENP 15 RCO 7 C 17 QB 
8 GND 16 VCC 8 0 18 QA 

9 ENP 19 ReO 
10 GNO 20 VCC 



170 logic symbol t 

4-8Y-4 REGISTER FILES 
typical performance 

RAM 4x4 

TYPE ~ O} 0 ADDRESS POWER WA (131 1A -
TYPE OF WB~ 1 3 

TIME PER BIT O} 0 OUTPUT RA~ 2A -
'170 O-C 30 ns 40mW RB~ 1 3 

'LS170 O-C 27 ns 7.8mW 
GW i!&.t::.. C4 [WRITE] 

G ill!.....I::::. EN [READ] 
SN54170 (J,FH) SN74170 (J,N) R Lot ...[ 
SN54LS170 (J,FH) SN74LS170 (J,N,FN) D1 ~ 1A,4D 2AO~ 01 

D2 -.l!.L- ~ 02 

D3~ 
D4..QL. 

171 logic symbol t 

QUAD D-TYPE FLIP-FLOPS WITH CLEAR CLR 
(13) 

• Double-Rail Outputs eLK 
(12) 

• Buffered Clock and Clear Inputs 

• Individual Data Inputs to Each Flip-Flop 1D~ 
typical performance 

I TYPE I FREQ I POWER I DELAY TIMES 1 2D~ 
PER F-F 1 SETUP HOLD 1 

I'LS171 130 MHz 117.5 mW 120 nsl 5nsll 3D ~ 

t Rising edge of clock pulse (11) 
4D~ 

SN54LS171 (J,FH) SN74LS171 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only_ 

nc - no internal connection. 

~03 
~04 

R 

C1 

(15) 
t-----:-- 1 Q 

1D ~1Q 
~2Q 
~2Q 
~3Q 
~3Q 
~4Q 
~4Q 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 02 9 Q2 1 nc 11 nc 

2 03 10 Q1 2 02 12 Q2 

3 04 11 GR 3 03 13 Q1 

4 RS 12 GW 4 04 14 GR 
5 RA 13 Ws 5 RS 15 Gw 
6 Q4 14 WA 6 nc 16 nc 

7 Q3 15 01 7 RA 17 Ws 
8 GNO 16 VCC 8 Q4 18 WA 

9 Q3 19 01 

10 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 1Q 9 4Q 1 nc 11 nc 

2 2Q 10 4Q 2 1Q 12 4Q 

3 2Q 11 40 3 2Q 13 4Q 

4 20 12 ClK 4 2Q 14 40 

5 30 13 ClR 5 20 15 ClK 
6 3Q 14 10 6 nc 16 nc 

7 3Q 15 1Q 7 30 17 ClR 

8 GNO 16 VCC 8 3Q 18 10 

9 30 19 1Q 

10 GNO 20 VCC 

For chip carrier information, 
contact the factory. 
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172 logic symbol t pin assignments 

16-BIT REGISTER FILES 

typical performance 

TYPE 
ADDRESS POWER 

TYPE ORG OF 
TIME PER BIT 

OUTPUT 

'172 8X2 3-State 33 ns 35 mW 

SN74172 (J,N) 

173 
4-BIT D-TYPE REGISTERS 

(3-state outputs) 

typical performance 

ASYNC TOTAL 
TYPE FREQ 

CLEAR POWER 

'173 25 MHz HIGH 250 mW 

'LS173A 50 MHz HIGH 85mW 

SN54173 (J,FH) SN74173 (J,N) 

lWO 

lWl 

lW2 

lRO 

lRl 

lR2 

lGW 

lGR 

2W/RO 

2W/R1 

2W/R2 

2GW 

2GR 

CLOCK 

lOA 

2DA 

lOB 

2DB 

SN54LS173A (J,FH) SN74LS173A (J,N,FN) 

(21 

(11 

(231 

(91 

(81 

(71 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

(31 

(41 

(51 

(61 

1 
2 

1Q 

2Q 

3Q 

4Q 

3 

6 

1Q 

2Q 

3Q 

4Q 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

J. N PACKAGES 
lWl 
lWO 
lGW 
lDB 
2DB 
CLK 
1 R2 

lOB 
20B 
GND 

1QA 

2QA 

1QB 

2Q13 

13 20A 
14 lOA 
15 lGR 
16 2GR 
17 2WIRO 
lB 2WIRI 
19 ~WIH2 

20 2GW 
21 2DA 
22 HlA 
23 lW2 
24 VCC 

pin assignments 

J. N PACKAGES 
1 M 9 Gl 
2 N 10 G2 
3 10 11 40 
4 20 12 3D 
5 30 13 20 
6 40 14 10 

7 CLK 15 CLR 
8 GND 16 VCC 

FH. FN PACKAGES 
1 nc 11 nc 

2 M 12 Gl 
3 N 13 (;2 
4 10 14 4D 
5 2Q 15 3D 
6 nc 16 nc 

7 30 17 20 
8 40 18 10 
9 eLK 19 CLR 

10 GNO 20 VCC 



174 
logic symbolt 

(11 

HEX D-TYPE FLIP-FLOPS ClR 
ClK (9) 

(single-rail outputs, common 

direct clear! 10 E!....-. 
typical performance 20~ 

30~ 
POWER DELAY TIMES 40~ TYPE FREQ 
PER F-F SETUP HOLD 50~ 

'174 35 MHz 38 mW 20 nsl 5 nsl (14) 
60 -'-----

'ALS174 80 MHz 6.7 mW 

'AS174 175 MHz 38 mW 

'LS174 40 MHz 10.6 mW 20 nsl 5 nsl 

'S174 110 MHz 75 mW 5 nsl 3 nsl 

I Rising edge of clock pulse 

SN54174 (J,FH) SN74174 (J,N) 
SN54ALS174 (J,FH) SN74ALS174 (N,FN) 
SN54AS174 (J,FH) SN74AS174 (N,FN) 
SN54LS174 (J,FH) SN74LS174 (J,N,FN) 
SN54S174 (J,FH) SN74S174 (J,N,FN) 

175 logic symbol t 

QUAD D-TYPE FLIP-FLOPS ClR (1) 

(complementary outputs, ClK (9) 

common direct clear) 

typical performance 10~ 
POWER DELAY TIMES (5) TYPE FREQ 
PER F-F SETUP HOLD 20-

'175 35 MHz 38 mW 20 nsf 5 nsl 
30~ 

'ALS175 80 MHz 7.5 mW 

'AS175 175 MHz 41mW (13) 
40 -'-----

'LS175 40 MHz 10.6 mW 20 nsf 5 nsl 

'S175 110 MHz 75 mW 5 nsl 3 nsf 

I Rising edge of clock pulse 

SN54175 (J,FH) SN74175 (J,N) 
SN54ALS175 (J,FH. SN74ALS175 (N,FN) 
SN54AS175 (J,FH) SN74AS175 (N,FN) 
SN54LS175 (J,FH) SN74LS175 (J,N,FN) 
SN54S175 (J,FH) SN74S175 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

R 
Cl 

10 ~10 
~20 
~30 
~40 
~50 
~60 

R 

Cl 
(2) 

-10 
10 ~lQ 

r-...!Z!. 20 

~2Q 
~30 
~3Q 
~40 
~4Q 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 CTR' 9 eLK 1 nc 11 nc 
2 10 10 40 2 CCR 12 CLK 

3 10 11 40 3 10 13 40 

4 20 12 50 4 10 14 40 

5 20 13 50 5 20 15 50 

6 30 14 60 6 nc 16 nc 
7 30 15 60 7 20 17 50 

8 GNO 16 Vec 8 30 18 60 

9 30 19 60 

10 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 ITA 9 eLK 1 nc 11 nc 

2 10 10 30 2 CLR 12 eLK 

3 10: 11 30 3 10 13 30 

4 10 12 30 4 10 14 30 

5 20 13 40 5 10 15 30 

6 20 14 40 6 nc 16 nc 
7 20 15 40 7 20 17 40 

8 GNO 16 Vee 8 20 18 40 

9 20 19 40 

10 GNO 20 Vee 
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176 logic symbol, '176t 

PRESETTABLE DECADE! CTR 
BIQUINARY COUNTERS LOAO.J.!l....o,. C1 

CLR...1J1lo. CT=O 
typical performance 

I TYPE 

...., r 
COUNT I I TOTAL CLEAR 

CLK1..J!!L.J::,. 
0lV2 

FREQ POWER >+ ~QA 
I 35 MHz 1 LOW 1150 mW A~1O '176 

SN54176 (J,FH) SN74176 (J,N) 

CLK2~ 
0lV5 

~+ (9} 

B~ }T ,{ 
~QB 

(2) 

C~ 
~QC 

(12) 

o-.J.!!L 
~QD 

177 logic symbol, 'l77t 
PRESETTABLE BINARY 

COUNTERS LOAOJ.!.!.....c::,. C1 
CTR 

typical performance CLR~ CT=O I COUNT I I TOTAL J -, r TYPE CLEAR 
FREQ POWER 

CLK1~ 0lV2 
'177 1 351\tiHzI LOW 1150 mW 1 >+ (5) 

1\~1O f--QA 
SN54177 (J,FH) SN74177 (J,N) 

CLK2~ 
0lV8 

>+ (9) 
(10) 

}T cr{: r--QB 
B-- (2) 

C~ r--QC 
(12) 

(11) r--QO 
0---'--'--

178 logic ~ymbolt 
4-BIT UNIVERSAL SRG4 
SHIFT REGISTER 

SHIFT J..!1L M1 
typical performance LOAD ~ M2 

CLK ...!2L.t::.. >C3/1-+ SERIAL 
SHIFT ASYNC TOTAL ""L 1" TYPE DATA 

SER ~ 130 FREQ CLEAR POWER ~QA INPUT A.2!- 1:2,30 
'178 25 MHz 0 NONE 230mW B...ill- 1,2,30 ~QB 

SN54178 (J,FH) SN74178 (J,N) C~ ~Q 
~Q~ o ..!.11L-

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J, N PACKAGES FH PACKAGE 
1 LOAD 8 CLK1 1 nc 11 nc 
2 DC 9 08 2 LOAD 12 CLK1 
3 C 10 8 3 DC 13 08 
4 A 11 0 4 C 14 8 
5 °A 12 00 5 nc 15 nc 
6 CLK2 13 CLR 6 A 16 0 
7 GNO 14 VCC 7 nc 17 nc 

8 QA 18 Qo 
9 CLK2 19 CLR 

10 GNO 20 VCC 

pin assignments 

J, N PACKAGES FH PACKAGE 

1 LOAD 8 CLK1 1 nc 11 nc 
2 Qc 9 08 2 LOAD 12 CLK1 
3 C 10 B 3 DC 13 08 
4 A 11 0 4 C 14 8 
5 OA 12 00 5 nc 15 nc 
6 CLK2 13 CLR 6 A 16 0 
7 GNO 14 VCC 7 nc 17 nc 

8 OA 18 00 
9 CLK2 19 CLR 

10 GNO 20 Vce 

pin assignments 

J, N PACKAGES FH PACKAGE 
1 8 8 Oe 1 nc 11 nc 
2 A 9 LOAD 2 8 12 Oe 
3 SER 10 00 3 A 13 LOAD 
4 OA 11 SHIFT 4 SER 14 00 
5 CLK 12 0 5 nc 15 nc 
6 OB 13 C 6 OA 16 SHIFT 

7 GNO 14 Vee 7 nc 17 nc 
8 CLK 18 0 
9 OB 19 C 
0 GNO 20 VCC 
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179 logic symbol t pin assignments 

4·BIT UNIVERSAL SRG4 J, N PACKAGES FH PACKAGE 

CUi~ R 1 ClA 9 Oc 1 nc 11 nc 
SHIFT REGISTERS 

SHIFT ..l.EL 2 B 10 lOAD 2 ClA 12 Or 

(direct clear; CD com-
Ml 

3 A 11 00 3 B 13 lOAD 
~ 

plementary outputs) LOAD M2 4 SEA 12 00 4 A 14 00 
CLK ~I>C3/1-+ 5 °A 13 SHIF 5 SEA 15 00 

typical performance (4) ., i 6 ClK 14 0 6 nc 16 nc 
(5) 

SERIAL 
SER ~ 1,30 7 °B 15 C 7 °A 17 SHIFT 

SHIFT ASYNC TOTAL A~ 1.2,30 r---- OA 
8 GNO 16 VCC B ClK 18 0 

TYPE DATA B~ (7) 
9 °B 19 C FREQ CLEAR POWER 1,2,30 ~OB INPUT C~ 10 GNO 20 VCC 

~OC 
'179 25 MHz 0 LOW 230mW 

O~ ~OO 
SN54179 (J,FH) SN74179 (J,N) ~O"o 

180 logic symbol t pin assignments 

EVEN 
(3) 

G3 J, N PACKAGES FH PACKAGE 
9·BIT ODD/EVEN PARITY (4) 1 G 8 A 1 nc 11 nc 

GENERATORS/CHECKERS 
ODD G4 

2 H 9 B 2 G 12 A 

typical performance 2k 
3 EVEN 10 C 3 H 13 8 

4 ODD 11 0 4 EVEN 14 C 

TYPE POWER I DELAY I A~ 4 (5) L 5 IEVEN 12 E 5 nc , 5 nc 

'180 170mW I 35 ns I B~ ~EVEN 6 ICDD 13 F 6 ODD 16 0 

C --1..!.2L 3 7 GND '4 Vee 7 nc '7 nc 

SN54180 (J,FH) SN74180 (J,N) o ..J.!.!L 
8 lEVEN 18 E 

f--;;- 9 lODD 19 F 

E~ 10 GND 20 Vee 

F~ 3 
~L 

G (1) 
4 ODD 

H~ 

181 logic symbolt pin assignments 

ARITHMETIC LOGIC UNITS/ ALU J, N PACKAGES FH. FN PACKAGES 

SO...!&-
, Ilo 13 F3 , nc '5 nc 

FUNCTION GENERATORS 2 AO 14 A-8 2 80 16 F3 

(16 arithmetic operations, Sl~ (0" .15) CP ~p 3 53 '5 j5" 3 AO 17 A-B 
4 52 16 Cn +4 4 53 1B "P 

16 logic functions) S2~ (0 .. ,15) CG ~G 5 51 17 G 5 52 19 Cn +4 

typical performance S3-EL- r----ll& A=B 
6 50 '8 83 6 51 20 G 

6 (P=O)Q 7 Cn 19 A3 7 50 211>3 }~ 
M...ill..- ~Cn+4 8 M 20 B2 8 nc 22 nc 

CARRY ADD TOTAL (0 ••• 15) CO 9 £l 21 A2 9 en 23 A3 TYPE 
TIME TIME POWER Cn~CI 

'181 12.5 ns 24 ns 455mW ..., r 
5 ns 'AS181A 6 ns 675mW AO....lli.J:::.. P 

'LS181 16 ns 24 ns 102mW 
BO...i!L1:::. Q 

[1] ~'j!0 
'S181 7 ns 11 ns 600mW 

A1Jlll..t:::. P 
SN54181 (J,FH) SN74181 (J,N) B1ml.c::. Q 

[2] ~Fl 
SN54AS181A (J,FH) SN74AS181A (N,FN) 

A2Jlli.c:::. P SN54LS181 (J,FH) SN74LS181 (J,N,FN) ~F2 
SN54S181 (J,FH) SN74S181 (J,N,FN) B2llli.i::::. Q 

[4] 

A3~P 
~F3 B3~Q [8] 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

10 F1 22 111 10 M 2' 82 

11 F2 23 A' 11 FO 25 A2 
12 GND 24 Vee '2 F1 26 81 

'3 f2 27 A1 
1. GND 28 Vee 

6-67 
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182 logic symbols t pin assignments 

LOOK-AHEAD CARRY CPG J, N PACKAGES 

GENERATORS Cn~CI COO --.J!!L Cn+x 
1 Gl 9 C n + z 
2 Pl 10 IT 

typical performance Po~ CPO -.!lll. Cn+y 
3 (j0 11 Cn +y 

GO~ 
COl 4 PO 12 C n + x CARRY CGO 

TYPE POWER 
;;1...ill.....c::: CPl ~Cn+z 5 G3 13 Cn 

TIME CO2 6 P3 14 G2 

'182 180mW 13 ns Gl...ill.....r::: CGl 7 P 15 P2 

'S182 260 mW 7 ns ;;2 -1ill..I::::. CP2 CP~P 8 GND 16 VCC 

G2~ SN54182 (J,FH) SN74182 (J,N) CG2 

SN54S182 (J,FH) SN74S182 (J,N,FN) P3~ CP3 CG~G 
1l3~ CG3 

OR 

CPG 

Cn Jill.. 1,2 --;;;;-
~Cn+x Z1 

3 
1,2,4 --;;;-

PO .ill..t::. G2/Z10 
3,4 (11) 

5 -Cn+y 

GO~ Z3 1,2,4,6 - ;>1 

Pl..J.&c.. G4 3,4,6 ~Cn+z 
Gl J..!l...c. Z5 

5,6 

P2 J.!3::.. G6 
7 "---

~p 10,4,6,8 

G2~ Z7 3A"'lr P3~ G8 
5,6,8 (10) _ 

7,8 -G 

G3~ Z9 9 

183 logic symbol t pin assignments 

DUALCARRY-SAVE 
,. J, N PACKAGES 

lA--1!.l- P 
FULL ADDERS ~1~ 1 

2 
typical performance lB~Q 3 

CARRY ADD POWER ~lCn+l 
4 

TYPE lCn~CI CO 5 
TIME TIME PER BIT 6 

'H183 11 ns 11 ns 110mW 7 

'LS183 15 ns 15 ns 23mW 2A--.l.JlL 
~2~ 

SN54H183 (J,FH) SN74H183 (J,N) 
2B~ SN54LS183 (J,FH) SN74LS183 (J,N,FN) 

2Cn~ ~2Cn+l 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • OALLAS, TEXAS 75265 

lA 8 2I 

nc 9 nc 

18 10 2Cn + 1 
lCn 11 2Cn 
lCn + 1 12 28 
n: 13 '2A 
GND 14 VCC 

FH, FN PACKAGES 

1 nc 11 nc 

2 Gl 12 Cn + z 
3 Pl 13 G 
4 GO 14 Cn + y 

5 PO 15 Cn + x 
6 nc 16 nc 

7 G3 17 Cn 
8 P3 18 G2 
9 P 19 P2 

10 GND 20 VCC 

FH, FN PACKAGES 

1 nc 11 nc 

2 lA 12 2I 

3 nc 13 nc 

4 18 14 2Cn + 1 
5 nc 15 nc 
6 lC n 16 2Cn 
7 nc 17 nc 

8 lC n + 1 18 28 
9 n 19 2A 

10 GND 20 VCC 
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184 
CODE CONVERTERS 

(BCD to binary) 

typical performance 

logic symbolst 

SN54184 (J,FH) SN74184 (J,N) {A 
LSD ~ 

VERSION 2 

[BCD/BCD 9'S COMP] 
XIV 

VERSION 1 

BCD/BIN 

2/G~ 

4/GCi 

8 

CiG/l 

10 

20 

SEE VERSIONS 
2AND3 

B BCD Y} 
Y7 9'S 

Y8 

Yl 
Y2 

Y3 

Y4 

Y5 

COMP 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

2~ 
(1) 

4~ 
(2) 

8~ 
(3) 

16~ 
(4\ 

32~ 
(5\ 

~ 
(6) 

~ 
(7) 

~ 
(9) 

G 

,c{~ 
(HIGH) E 

pin assignments 

J. N PACKAGES 

Y1 9 YB 

Y2 10 

3 Y3 11 

4 Y4 12 C 

Y5 13 D 

Y6 14 E 

V'I 
7 Y7 15 G 
B GND 16 Vee 

Y2 6·BIT 

Y3 BINARY 

Y4 

Y5 

Y6 

Y7 

Y8 

VERSION 3 

[BCD/BCD 10'S COMP] 

~EN 
XIV 

3/417/8 ~ 

4 3/4/5/6~ 

8 1/2~ 

"1" >9G/l 

~ 
~ 

SEE VERSION 1 ~ 

~ 

~ 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

FH PACKAGE 

11 

Y1 12 YB 

3 Y2 13 A 

Y3 14 

Y4 15 

6 nc 16 

Y5 17 D 

Y6 1B 

9 Y7 19 

10 GND 20 Vee 

"} Y6. BCD 
10'S 

Y7 COMP 

Y8 

Yl 
Y2 

Y3 

Y4 

Y5 

6·69 
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185 logic symbol t pin assignments 

CODE CONVERTERS J. N PACKAGES FH PACKAGE 

(binary to BCD) BIN/BCD 1 Y1 9 Y8 1 nc 11 nc 

G~ EN 
2 Y2 10 A 2 Y1 12 Y8 

typical performance 3 Y3 11 B 3 Y2 13 A 

I TYPE POWER I DELAY I -} 4 Y4 12 C 4 Y3 14 B 

2Q ~Vl 5 Y5 13 0 5 Y4 15 e 
I '185A 280 mW I 25 ns I (2) LSD 6 Y6 14 E 6 nc 16 nc 

SN54185A (J,FH) 5N74185A(J,NI [ ;;-Jl!L 4Q ~V2 7 Y7 15 G 7 Y5 17 0 
2 8Q r-lli-V3 8 GNO 16 Vee B Y6 18 E 

(11) 
4 9 Y7 19 G 6-BIT B~ 

10Q rill-Y< } BINARV C J!!L.. B 10 GNO 20 VCC 

D~ 20Q rill-- V5 MSD 
16 

40Q rill--- V6 
E.i!L 32 

"l"Q rill-- V7 
"l"Q ~VB 

187 logic symbolt pin assignments 

1024-BIT READ-ONLY ROM 256 X4 J. N PACKAGES FH PACKAGE 

MEMORIES AO~'ii 1 A6 9 04 1 nc 11 nc 

Al~ 2 A5 10 03 2 A6 12 Q4 
(256 4-bit words; open- 3 A4 11 02 3 A5 13 Q3 

collector outputs) 
A2~ 4 A3 12 01 4 A4 14 02 
A3..lil-

r2~5 
AQ ~Q1 5 AO 13 51 5 A3 15 Q1 

typical performance 
A4...ill- AQ .J!.!l.02 6 A1 14 52 6 nc 16 nc 

ACCESS TIMES A5~ AQ. .J.!QlO3 7 A2 15 A7 7 AD 17 S1 

A6~ ~O4 8 GND 16 VCC 8 A1 18 52 
AQ CHIP· 9 A2 19 A7 TYPE ADDRESS A7~ 

SELECT 10 GND 20 VCC 
Sl...illU::... ~EN '187 20 ns 40 ns S 2 .l1fu:::.. 

SN54187 IJ,FH) SN74187 (J,N) 

188 
256-BIT PROGRAMMABLE (This number has been changed to TBP18SA030. Product Guide information for this TTL circuit 

READ-ONL Y MEMORIES can be found at the end of this section.) 

189 logic symbol t 

64-BIT RANDOM-ACCESS RAM16X4 

AO-1!L 

}~ 
MEMORIES 

A1....illi-
(16 4-bit words; three· A2~ 
state outputs) A3~ 
typical performance s-Wt::.. Gl 

ADDRESS ENABLE POWER R/wt 1 EN [READ] 
TYPE 1 e2 [WRITE] TIME TIME PER BIT 

'LS189A 50 ns 35 ns 
, 

2_7 mW Dl~ A,2D 
'S189A 25 ns 12 ns 5.9mW D2...i§.L 

SN54LS189A (J,FH) SN74LS189A (J,N,FN) D3--1.!.QL 

1.....!.,gL SN54S189A (J,FH) SN74S189A (J,N,FN) 04 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

r 
A\7~ 01 

p....!ZL 02 

~03 
~04 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • i!lALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 AD 9 Q3 1 nc 11 nc 
2 s 10 D3 2 AD 12 03 
3 R/W 11 Q4 3 S 13 D3 
4 D1 12 D4 4 R/W 14 04 
5 51 13 A3 5 D1 15 D4 
6 D2 14 A2 6 nc 16 nc 
7 52 15 A1 7 Q1 17 A3 
8 GND 16 VCC 8 D2 18 A2 

9 Q2 19 A1 
10 GND 20 Vec 
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190 logic symbol:190, 'lS190t 

CTRDIV10 
pin assignments 

SYNCHRONOUSU~DOWN -i~ J, N PACKAGES FH, FN PACKAGES 
CTE~ (5) Gl 

t¥: 1 B 9 D 1 nc 11 nc 
COUNTERS D/Li~ M21DOWN) 2(CT~0)Z6 MAX/ 2 OB 10 C 2 B 12 D 
(BCD) M31UP) 3(CT~9)Z6 

'11N 3 OA 11 lOAD 3 °B 13 C 

typical performance (~ 4 CTEN 12 MAXIMIN 4 14 lOAD ClK 1,2-/1,3+ OA 

G4 ~RCO 5 DIU 13 RCO 5 ClEN 15 MAXIMIN 
6,1,4 

COUNT TOTAL 
LOAo.i.!.!Lt:::... C5 

6 Oc 14 CLK 6 nc 16 nc 
TYPE 7 OD 15 A 7 DIU 17 RCO FREO POWER 

A~~D ,. (3) 
'190 20 MHz (1) 

8 GND 16 VCC 8 DC 18 ClK 
325 mW +_I~OA 

9 B~ ----ill.. ° OD 19 A 
'AlS190 35 MHz 60mW (2) 10 GND 20 

C~ (6) B vcc 

'lS190 20 MHz 100 mW 14) ~OC 

D~ IS) -!2l..0D 
SN54190 (J,FH) SN74190 (J,N) 

SN54AlS190 (J,FH) SN74AlS190 (N,FN) 

SN54lS190 (J,FH) SN74LS 190 (J,N,FN) logic symbol, 'AlS190t 

CTRDIV10 

CTEN~ Gl 
112) 

DiUt 
M21DOWN) 2(CT=O)Z6 ~MAX/MIN 

(~ 
M31UP) 3(CT~9)Z6 

ClK I> 1,2-/1,3+ 

G4 6,1,4 ~RCO 
lOAOJ.!.!ll::,. C5 

A~~D r 
~OA (1) 

B....!.!l..- (2) ~OB 
C~ 14] -----ill. Oc 
D~ IS] --.JZL OD 

191 logic symbol: 191, 'lS 191 t pin assignments 

SYNCHRONOUSU~DOWN CTRDIV16 J, N PACKAGES FH, FN PACKAGES 

CTEN~ COUNTERS Gl 
1 B 9 D 1 nc 11 nc 

::f: 2 OB 10 C 2 B 12 D 
(binary) D/U-t;;: M21DOWN) 2(CT~O)Z6 MAX/ 3 OA 11 lOAD 3 13 C 

M31UP) MIN °B 

(~ 
3(CT~15)Z6 4 ClEN 12 MAXIMIN 4 °A 14 lOAD 

ClK 1,2-/1,3+ 5 DIU 13 RCO 5 ClEN 15 MAXIMIN 

G4 6,1,4 ~- 6 Oe 14 ClK 6 nc 16 nc RCO 

lOAOJ.!..!l.l::,.. C5 7 OD 15 A 7 DIU 17 ReO 

~~' r 13) 
8 GND 16 Vee 8 De 18 ClK 

A 5D 11) + - I I-----'- 0A 9 °D 19 A 

B ....!.!l..- (2) ~OB 10 GND 20 Vce 

c.....!.l!!L 14) ~O 
D..J1l-. IS) 

17) C 
~OD 

typical performance 

logic symbol, 'AlS191t 
COUNT TOTAL 

TYPE CTRDIV16 FREO POWER 

'191 20 MHz 325 mW CTEN~ Gl 
(12) 

DiUt M21DOWN) 2(CT~O)Z6 ~MAX/MIN 
'ALS191 35 MHz 60mW 

'LS191 20 MHz 90 mW 

SN54191 (J,FH) SN74191 IJ,N) 
SN54AlS 191 (J,FH) SN74ALS191IN,FN) 

SN54lS191 (J,FH) SN74LS191 IJ,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection, 

M31UP) 

<~ ClK t> 1,2-/1,3+ 

G4 

LOAO..!11l.t:... C5 

A~~D 
B....!.!l..-

c.....!.l!!L 
D~ 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

3(CT~15)Z6 

6,1,4 ~,---RCO 

r 
~OA (1) 

(2) ~OB 
(4) ~O 
IS) 

(7) C 
~OD 

[IJI 
I 

6·71 
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192 logic symbol t 

SYNCHRONOUS UP/DOWN CTROIV10 

DUAL CLOCK COUNTERS CLR~ CT=O 

(BCD with clear) UPtt>2+ 
i'CT=9 ~CO 

typical performance (4) Gl 
OOWNyt>1- ~Bci COUNT TOTAL 2CT=0 

G2 
TYPE 

FREQ POWER LOAOJ.!.!lJ::::.. C3 

'192 25 MHz 325 mW 
.., r 

~QA A-illL 30 (1) 
'ALS192 40MHz 50mW B...!1l- (2) 

'L192 3 MHz 42 mW c....ll!!L (4) 

'LS192 25 MHz 85 mW 0..l2l- [8] 

SN54192 (J,FH) SN74192 (J,N) 

SN54L 192 (J] 
SN54LS 192 (J,FH) SN74LS192 (J,N,FN) 

SN54ALS192 (J,FH) SN74ALS192 (N,FN) 

193 logic symbol t 
SYNCHRONOUS UP/DOWN 

CTROIV16 
DUAL CLOCK COUNTERS CLR~ CT=O 
(binary with clear) up-1=: t> 2+ 

1CT=15 typical performance 
(4) Gl 

COUNT TOTAL OOWNY t>1-
2CT=0 TYPE G2 FREQ POWER 

LOAOJ.!.!!J::,. C3 
'193 25 MHz 325 mW .., 

'ALS193 40MHz 50mW A-illL 30 [1] 

'L 193 3 MHz 42 mW B..l!L- [2] 

'LS193 25 MHz 85 mW c....ll!!L [4] 

0..l2l- [8] 
SN54193 (J.FH) SN7 4193 (J,N) 

SN54L193 (J) 

SN54LS 193 (J,FH) SN74LS193 IJ,N,FN) 
SN54ALS 193 (J,FH) SN74ALS193 (N,FN) 

194 logic symbol t 

4-BIT BIDIRECTIONAL SRG4 

C ui J!LJ:::.. R UNIVERSAL SHIFT REGISTERS 

typical performance SO~ O} 0 
S1~ 1 M"j 

SERIAL 
SHIFT TOTAL CLKT I>C4 

TYPE DATA 
1>1"'/2~ FREO POWER 

INPUT 
, 

'194 25 MHz 
SRSER~ 1,40 

0 195mW 
A~ 

'LS194A 25 MHz 0 75 mW 
3,40 

B ...ill.-
'S194 70 MHz 0 450 mW 

3,40 
C~ 3,40 

SN54194 (J,FH) SN74194 (J,N,FN) O~ 3,40 
SN54LS194A (J,FH) SN74LS194A (J,N,FN) SL SER....!ZL.- 2,40 
SN54S194 (J,FH) SN74S194 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

r 

~QB 
~Q (7) C 
~QO 

~co 

~BO 

~QA 
~QB 
~Q 

(7) C 
~QO 

r 
~QA 

~QB 
~QC 

~Qo 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 
1 s 9 0 1 nc 11 nc 

2 Os 10 C 2 S 12 0 

3 °A 11 LOAD 3 Os 13 C 
4 DOWN 12 CO 4 °A 14 LOAD 

5 UP 13 80 5 DOWN 15 CD 

6 °c 14 CLA 6 nc 16 nc 

7 00 15 A 7 UP 17 80 

8 GNO 16 VCC 8 °c 18 CLA 
9 00 19 A 

10 GNO 20 Vec 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 
1 8 9 0 1 nc 11 nc 

2 as 10 C 2 8 12 0 

3 OA 11 LOAD 3 as 13 C 
4 DOWN 12 CO 4 OA 14 LOAD 

5 UP 13 SO 5 DOWN 15 CO 
6 Oc 14 CLA 6 nc 16 nc 

7 00 15 A 7 UP 17 SO 

8 GNO 16 Vce 8 °c 18 CLA 
9 00 19 A 

10 GND 20 vcc 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 
1 CLA 9 SO 1 nc 11 nc 

2 SA SER 10 S1 2 CLR 12 SO 
3 A 11 CLK 3 SR SER 13 51 
4 8 12 00 4 A 14 CLK 
5 C 13 °e 5 8 15 00 

6 0 14 Os 6 nc 16 nc 

7 SL SER 15 °A 7 C 17 °c 
8 GNO 16 VCC 8 0 18 as 

9 SL SER 19 °A 
10 GNO 20 VCC 



195 logic symbol, '195t 

4-BIT PARALLEL-ACCESS SRG4 

SHIFT REGISTERS SH/Li5~ Ml [SHIFT) 

typical performance M2 [LOAD) 

CLR~R 
SERIAL 

TYPE 
SHIFT TOTAL 

CLK.i!2l..-0C3/1-' DATA 
FREQ POWER 

INPUT r 
'195 30 MHz J-K 195mW 

JEL- 1,3J 

'K..ill.....t::.. l,3K 
'LS195A 30 MHz J-K 70mW A~ 2,3D -llioA 

'S195 70 MHz J-K 375mW B~ 2,3D --..J.ill 0B 

SN!S4195 (J,FH) SN74195 (J,N) C~ ~OC 
SN54LS195A (J,FH) SN74LS195A (J,N,FN) D~ --..J1.& aD 

SN54S195 (J,FH) SN74S195 (J,N,FN) ~QD 

SRG4 
CLR~ R 

)~ SH/LD Ml [SHIFT) 

M2 [LOAD) 
CLK~~ C3/1-+ 

r ':L 
J....!1L- l,3J 
K...illb l,3K 

A...ill..- 2,3D ~OA 
B~ 2,3D ~OB 
c-ill- ~Oc 
D-i!L ~CD 

~QD 

196 logic symbol t 

PRESETTABLE DECADE! 
LOAO...i!LJ::,. Cl 

CTR 

BIQUINARY COUNTERS! 
CLFi~ CT=O 

LATCHES 

typical performance 'I r 
DIV2 

COUNT PARALLEL TOTAL CLK1~ t>+ ~OA TYPE CLEAR 
A~1D FREQ LOAD POWER 

'196 50 MHz YES LOW 240mW 

'LS196 30 MHz YES LOW 60mW CLK2...lli..t::. 
DIV5 

:>+ 
~OB 'S196 100 MHz YES LOW 375 mW 

B~ 

}~ c{ SN54196 (J,FH) SN74196 (J,N) ~OC 
SN54LS196 (J,FH) SN74LS196 (J,N,FN) c-EL- (12) 
SN54S196 (J,FH) SN74S196 (J,N,FN) D..J.!.!L 

~OD 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc -- no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 CLR 9 SH/LO 1 nc 11 nc 

2 J 10 CLK 2 CLR 12 SH/LO 

3 K 11 00 3 J 13 CLK 

4 A 12 00 4 K 14 00 

5 s 13 Oc 5 A 15 00 

6 C 14 Os 6 nc 16 nc 

7 0 15 OA 7 B 17 Oc 

B GNO 16 VCC 8 C 18 °B 
9 0 19 °A 
0 GNO 20 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 LOAD B ClK1 1 nc 11 nc 

2 Oc 9 °B 2 lOAD 12 CLK1 

3 C 10 B 3 DC 13 OB 
4 A 11 0 4 C 14 B 
5 OA 12 00 5 nc 15 nc 

6 CL~2 13 CLR 6 A 16 0 

7 GNO 14 VCC 7 nc 17 nc 

8 DA 1 B 00 

9 ClK2 19 ClR 

10 GNO 20 VCC 

6·73 
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197 logic symbol t 

PRESETTABLE BINARY 
LOAO....!.!L.c::.. 

CTR 

COUNTERS/LATCHES 
C1 

CL RJE!.c::.. CT=O 

typical performance ..., r 
0lV2 CLK1~ COUNT PARALLEL TOTAL >+ (5) TYPE CLEAR 

FREQ LOAD POWER A~1D ----QA 

'197 50 MHz YES LOW 240mW 

'LS197 30 MHz YES LOW 60mW CLK2~ 
OIVB 

>+ 
'S197 100 MHz YES LOW 375 mW (9) 

(10) 

}CT crt r--'-'--QB 
SN54197 (J,FH) SN74197 (J,N) B- (2) 

SN54LS197 (J,FH) SN74LS197 (J,N,FN) c-EL.. ~QC 
(12) 

SN54S197 (J,FH) SN74S197 (J,N,FN) O~ I--Qo 

198 logic symbol t 

8-BIT BIDIRECTIONAL SRGB 

cLfi.!El.t::.. R UNIVERSAL SHIFT REGISTERS 
typical performance so.l!L- O} 0 

S1~1 M'3 
SERIAL CLK~~C4 SHIFT ASYNC TOTAL 

TYPE DATA f>1-./2+-FREQ CLEAR POWER 
INPUT 

., 
SR SER -EL- 1,40 

'198 25 MHz D LOW 360mW 
A..B.!.- 3,40 

SN54198 (J,FH) SN74198 (J,N) B~3,40 
C ...!Z.!.-
O~ 
E~ 
F .illL. 
G...llL 

H ....!3.!L 3,40 

SLSER~ 2,40 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

r 
~QA 

~QB 
~QC 
~Qo 
~QE 
~QF 
~QG 

~QH 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 752"65 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 LOAD 8 CLK1 1 nc 11 nc 

2 Oc 9 OB 2 LOAD 12 CLK1 

3 C 10 B 3 Oc 13 °B 
4 A 11 0 4 C 14 B 

5 OA 12 00 5 nc 15 nc 

6 CLK2 13 CLA 6 A 16 0 

7 GNO 14 VCC 7 nc 17 nc 

B OA 1B 00 

9 CLK2 19 CLA 

10 GNO 20 VCC 

pin assignments 

J,NPACUGEI FHPACKAGE 

1 SO 13 CLR 1 nc 15 nc 

2 SA SER ,. ae 2 so 18 eLR 

3 A 15 e 3 SA SER 17 ae 
0 aA 18 OF 0 A 18 E 

5 B 17 F 5 aA 19 OF 

6 aB 18 aG 8 B 20 F 

7 e 19 G 7 aB 21 aG 

B ae 20 aH 6 nc 22 nc 

9 0 21 H 9 e 23 G 

10 00 22 SL SER 10 ae 20 aH 
11 eLK 23 51 11 0 25 H 

12 GND 24 Vee 12 00 28 Sl SEA 

13 eLK 27 51 ,. GND 26 Vee 



PRODUCT GUIDE 

199 logic symbol t pin assignments 

8-BIT BIDIRECTIONAL SRGS J. N PACKAGES FH PACKAGE 

UNIVERSAL SHIFT REGISTERS 
ClR~ R I K 13 ClK I nc 15 nc 

SH/Lo~ Ml [SHIFT) 2 J 14 ClR 2 K 16 ClK 
(J-K serial inputs) 

M2 [lOAD] 
3 A 15 OE 3 J 17 ClR 

typical performance 
ClK INH.ll!L-D 

4 °A 16 E 4 A 18 OE 
5 8 17 OF 5 OA 19 E 

SERIAL 
ClK....!..!.:!L ~ C3/1-+ 

6 °B 18 F 6 B 20 OF 
SHIFT ASYNC TOTAL r' 7 C 19 °G 7 08 21 F TYPE DATA 

POWER J-EL- 1,3J FREQ CLEAR 
~QA 

8 Oc 20 G 8 nc 22 nc 
INPUT i(..J.lli::::,. 1,3K 9 D 21 OH 9 C 23 OG 

'199 25 MHz J-K LOW 360mW A~ 2,3D 10 aD 22 H 10 Oe 24 G 

SN54199 (J,FH) B~ 2,3D ~QB II ClK INH 23 SH/lD II D 25 °H 
SN74199 (J,N) 

C~ ~Qc 12 GND 

D-.l2L ~QD 
E..J.!&.. ~QE 
F...ill!L ~QF 
G~ ~QG 
H~ r-E2L- QH 

201 logic symbol t 

256-BIT RANDOM-ACCESS RAM 256 XI 

AO~') 
MEMORIES 

A1.ill.-
(256 '-bit words; three-

A2..!.!2.L 
state output) 

A32.l..- 0 
typical performance A4 .!!!l.- A 25s 

ITYPE 
ADDRESS I ENABLE I POWER! I 

A5~ 
A6~ TIME TIME BIT 
A7~ 7 

I'S201 42 ns 1 17 ns I 1.9 mW I ".uw,.J SN74S201 (J,N) 
52.ill..l:::.. Gl 

-~ 
S3 (12) 
Riw~ 1 EN [READ] 

1 C2 [WRITE] , I" (6) D (13) A,2D A\l Q 

217 logic symbol t 

255-BIT RANDOM-ACCESS RAM 64 X 4 

MEMORIES WITH THREE-STATE OUTPUTS 
AO~ 

JA~ A'~ 
(54 words of 4 bits each) A2~ 
typical performance A3~ 

TYPE I ADDRESS I ENABLE 1 POWERI J A4~ 
A5~ TIME TIME BIT 

'ALS217I 30 ns I 20 ns 1 0,9 mW I SI~ [J Gl 

S2~ SN54ALS217 (J,FH) SN74ALS217 (N, FN) 

Riw~ 1 EN [READI 
1 C2 [WRITEI ., r 

(131 

~~~ 
A,2D A\l ~QO 

~Ql 
D2 (171 ~O2 ~~ 

~Q3 D3~ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

24 VCC 12 aD 26 H 
13 ClK INH 27 SH/lD 
14 GND 28 VCC 

pin assignments 

J, N PACKAGES 
I AD 9 A4 

2 Al 10 A5 

3 51 II A6 

4 52 12 R/W 

5 53 13 D 

6 a 14 A7 

7 A3 15 A2 

8 GND 16 VCC 

pin assignments 

J, N PACKAGES FH. FN PACKAGES 
I AD II nc I AD II nc 

2 Al 12 00 2 Al 12 00 
3 A2 13 DO 3 A2 13 DO 

4 A3 14 01 4 A3 14 01 

5 A4 15 Dl 5 A4 15 Dl 

6 A5 16 02 6 A5 16 02 

7 R/W 17 D2 7 R/W 17 D2 

8 51 18 03 8 51 18 03 

9 52 19 D3 9 52 19 D3 

10 GND 20 Vce 10 GND 20 VCC 

6-75 
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218 logic symbolt pin assignments 

256-BIT RANDOM-ACCESS READ/WRITE RAM 32 x 8 J. N PACKAGES FH. FN PACKAGES 
AO.w.--

MEMORIES WITH THREE-STATE OUTPUTS 

}~ 
1 AO 11 nc 1 

AIEL- 2 Al 12 000 2 
132 words of 8 bits each) A2~ 3 A2 13 001 3 
typical performance A3~ 4 A3 14 002 4 

I ADDRESS I ENABLE I POWER/ I A4~ 5 A4 15 003 5 
TYPE J 6 nc 16 004 6 

TIME TIME BIT H~-~ Gl 
7 RIW 17 005 7 

I 'ALS218 30 ns I 20 ns I 0.9 mW I S2~ 
8 51 18 006 8 

R/W~ 1 EN (WRITEI 9 '!l2 19 007 9 
SN54ALS218 IJ,FH) SN74ALS218IN,FN) 1 C2 (REAOI 

10 GNO 20 VCC 10 ., r-

OOO/~ A.20 A.Z3 
\73 

001~ 
002~ 
003~ 
004~ 
005~~ 
006~ 
007~ 

219 logic symbol t 

54-BIT RANDOM-ACCESS RAM 16X 4 
AO....J.1L 

}~ 
MEMORIES 

A1-1J§.L 
116 words of 4 bits each; 

three-state non-inverting 
A2~ 
A3~ 

output) S~ Gl 
typical performance R/wt 1 EN [READ) 

1 C2 [WRITE) l TYPE 1 ADDRESS\ ENABLE\POWERI J .., r' 
TIME TIME BIT Dl~ A,2D A\)~ 01 

I'LS219A I 50 ns I 35 ns 12.7 mW I D2~ -.!ZL 02 

SN54LS219A (J,FH) SN74LS219A (J,N,FN) D3.J1QL ---'2L 03 
I.J..!!L (11) 

04 r----'-- 04 

221 logic symbol t 

DUAL MONOSTABLE 

MUL TIVIBRATORS lA...!.1L....I::: U'" 1B..Jl1-typical performance r-Jlll.l0 

lCLR~ ~1a OUTPUT R TOTAL 
TYPE PULSE lc"Kt.~ CX 

POWER lR'Kt/~ RX/CX RANGE 
c,,;~~ ~'n SN54221 20 ns - 21s 130mW 

SN74221 20 ns - 28s 130mW 2B...!..l2l- ~20 
SN54LS221 20 ns - 49s 23mW 2CLR~ ~2Q R 
SN74LS221 20 ns - 70 s 23mW 2c"KI/~ cX 

SN54221 (J.FH) SN74221 (J.N) 2R.Kt:~ RX/CX 
c"KI 

SN54LS221 (J,FH) SN74LS221 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES 
1 AO 9 03 

2 ~ 10 03 

3 RiW 11 04 

4 01 12 04 

5 01 13 A3 

6 02 14 A2 

7 02 15 Al 

8 GNO 16 Vec 

pin assignments 

J.N PACKAGES 

1 lA 9 2A 

2 lB 10 2B 

3 lClR 11 2ClR 

4 10 12 20 

5 lO 13 10 

6 lCeKt 14 lCeKl 
lReKtl 1 ReKlI 

7 15 
Cext Cext 

8 GNO 16 VCC 

AO 11 nc 
Al 12 000 
A2 13 001 

A3 14 002 

A4 15 003 

nc 16 004 

R/W 17 005 
~1 18 006 

'!l2 19 007 

GNO 20 VCC 

FH. FN PACKAGES 
1 nc 11 nc 
2 AO 12 03 

3 5 13 03 

4 R/W 14 04 

5 01 15 04 

6 nc 16 nc 
7 01 17 A3 

8 02 18 A2 

9 02 19 Al 

10 GNO 20 VCC 

FH. FN PACKAGES 

1 nc 11 nc 
2 lA 12 2A 

3 lB 13 2B 

4 lClR 14 2ClR 

5 10 15 20 

6 nc 16 nc 

7 20 17 10 

8 2Cex! 18 lCext 
2Rextl lRextl 9 19 
c ex! Cext 

10 GND 20 VCC 



222 
64-BIT FIFO MEMORIES 

16 4-BIT WORDS 

(input-ready enable, output­

ready enable, and three-state 

output) 
typical performance 

SN54LS222 (J) SN74LS222 (J,N) 

224 
64-BIT FIFO MEMORIES 

16 4-BIT WORDS 

Ithree-state output) 

SN54LS224 (J) SN74LS224 (J,N) 

logic symbol t 

(19) 
UNCK 

(18) 
ORE 

DO 

Dl 

D2 
(9) 

D3 

~--------------~ FIFO 16 X 4 

eTR 
EN7 

logic symbol t 

~--------------~ FIF016X4 

(1) CTR 
EN5 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

IR 

00 

01 

PRODUCT GUIDE 

pin assignments 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

J_ N PACKAGES 

DE 11 CLR 

IRE 12 a3 

IR 13 a2 

LDCK 14 a1 

DO 15 nc 

nc 16 aD 

D1 17 OR 

D2 18 ORE 

D3 19 UNCK 

GNO 20 VCC 

For chip carrier information, 
contact the factory, 

pin assignments 

1 

2 

3 

4 

5 

6 

7 

8 

J, N PACKAGES 

DE 9 'C'rn 
IR 10 a3 

LDCK 11 a2 

DO 12 a1 

D1 13 aD 

D2 14 OR 

D3 15 UNCK 

GND 16 VCC 

For chip carrier information, 
contact the factory, 
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225 
aD-BIT FIFO MEMORIES 

16 5-BIT WORDS 

typical performance 

~~~~~--------~~~~ClKA 

SN74S225 (J,N,FN) 

ClK B 

UNCK 
IN 

00 

01 

02 

03 

D4 

logic symbol t 

FIFO 16 X 5 

lJ1.. 

Z4 

151 

161 

171 

181 

131 
UNCK 
OUT 

Cl 

G2/Z3 

2 CT< 16 
121 

IR 

1171 
OR 

00 

01 

02 
1121 

03 
1111 

04 

pin assignments 

J. N PACKAGES 

1 CLK A 11 04 

2 IR 12 03 

3 UNCKOUT 13 02 

4 DO 14 01 

5 01 15 00 

6 02 16 UNCK IN 

7 03 17 OR 

8 04 16 CLR 

9 or 19 CLK B 

10 GNO 20 VCC 

FN PACKAGES 

1 CLK A 11 04 

2 IR 12 03 

3 UNCKOUT 13 02 

4 DO 14 Ql 

5 01 15 00 

6 02 16 UNCK IN 

7 03 17 OR 

6 04 16 CLR 

9 OE 19 CLK B 

10 GNO 20 VCC 

226 logic symbolt pin assignments 

4-BIT PARALLEL LATCHED 

BUS TRANSCEIVERS 

/three-state outputs) 

typical performance 

MAX MAX 

TYPE SOURCE SINK 

CURRENT CURRENT 

'S226 -6.5mA 20 rnA 

S1 

S2 

GAB 

GBA 

OCAB 

OCBA 

A1 
SN54S226 (J,FH) SN74S226 (J,N,FN) 

A2 

A3 

A4 

~ O}M.!!. (14) 
1 3 

~ C4 
(1) r-... C5 
(9) 

EN6 
(7) 

EN7 

""l r 
~ (2/3)4D (0/1/2) D 6 \7 

(13) 

fJ \77 (0/1/2)D (0/3)5D 

(4) (12) 

(5) (11) 

(6) (10) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TeXAS 75265 

J. N PACKAGES FH. FN PACKAGES 

1 GBA 9 OCAB 1 nc 11 nc 

2 51 10 B4 2 GBA 12 OCAB 

3 Al 11 B3 3 51 13 B4 

4 A2 12 82 4 Al 14 83 

5 A3 13 Bl 5 A2 15 B2 

6 A4 14 52 6 nc 16 nc 

7 OCBA 15 GAB 7 A3 17 Bl 

B GNO 16 VCC 6 A4 16 52 

9 OCBA 19 GAB 

10 GNO 20 VCC 

B1 

82 

83 

B4 



227 
64-BIT FIFO MEMORIES 

16 4-BIT WORDS 

(input-ready enable, output­

ready enable, open-collector 

outputs) 

typical performance 

DELAY TIME TOTAL 
TYPE 

FROM CLOCK POWER 

'LS227 57.5 ns 433 rnW 

logic symbol t 

(19) 
UNCK 

(18) 
ORE 

EN7 

SN54LS227 (J) SN74LS227 (J,N) 

228 
64-BIT FIFO MEMORIES 

16 4-BIT WORDS 

(open-collector outputs) 

typical performance 

DELAY 

TIME 
TYPE 

TOTAL 

FROM POWER 

CLOCK 

'LS228 57.5 ns 433mW 

DO (5) 

Dl 

D2 

logic symbolt 

OE 

CUi 

LDCK 

EN5 

SN54LS228 (J) SN74LS228 (J,N) 

DO 

Dl 

D2 

D3 

FIFO 16 X 4 

CTR 

+/Cl 

FIF016X4 

CTR 

t Pin numbers shown on logic symbols are for J and N packages only. 
ne - no internal connection. 

2,3 
(3) 

(2) 

IR 

00 

Q1 

02 

03 

IR 

(14) OR 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

J. N PACKAGES 

OE 11 m 
IRE 12 03 

IR 13 02 

LOCK 14 01 

DO 15 nc 

nc 16 00 

01 17 OR 

'02 18 ORE 

03 19 UNCK 

GNO 20 VCC 

For chip carrier information, 
contact the factory. 

pin assignments 

1 

2 

3 

4 

5 

6 
7 

8 

J. N PACKAGES 

OE 9 CLR 

IR 10 03 

LOCK 11 Q2 

DO 12 01 

01 13 00 

02 14 OR 

D3 15 UNCK 

GND 16 VCC 

For chip carrier information, 
contact the factory. 
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230,231 logic symbol, 'AS230 t 

OCTAL BUFFERS AND LINE DRIVERS lG~EN ~ (three-state outputs) 
lAl~ 

• 'AS230 has true and complementary outputs C> \l 
lA2~ 

• 'AS2 31 has complementary G and G inputs lA3~ 
lA4.!!L......; 

typical performance 
2G 1191 

MAX MAX EN ~ 
DELAY SOURCE SINK 2Al 1111 C> \l 

2A2
1131 

CURRENT CURRENT 
2A3 (151 

3.5 ns -15 mA 64 mA 2A4 1171 

SN54AS230 (J,FH) SN74AS230 (N,FN) 
logic symbol, 'AS231 t SN54AS231 (J,FH) SN74AS231 (N,FN) 

240 
OCTAL BUFFERS/LINE 

DRIVERS/LINE RECEIVERS 

(inverted three-state outputs) 

typical performance 

MAX MAX POWER 

TYPE DELAY SOURCE SINK OISSI-

CURRENT CURRENT PATION 

SN54ALS240 5.5 ns -12 mA 12 mA 

SN74ALS240 5.5 ns -15 mA 24 mA 52 mW 

SN7 4ALS240- 1 5.5 ns -15 mA 48 mA 

SN54AS240 3.5 ns -12 mA 48 mA 
235 mW 

SN74AS240 3.5 ns -15 mA 64 mA 

SN54LS240 10 ns -12 mA 12 mA 
120 mW 

SN74LS240 10 ns -15 mA 24 mA 

SN54S240 5 ns -12 mA 48 mA 
467 mW 

SN74S240 5 ns -15 mA 64 mA 

SN54ALS240 (J,FH) SN74ALS240 (N,FN) 
SN74ALS240-1 (N,FN) 

SN54AS240 (J,FH) SN74AS240 (N,FN) 
SN54LS240 (J,FH) SN74LS240 (J,N,FN) 
SN54S240 (J,FH) SN74S240 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

113 (11 EN 

lAl (21 C> 
lA2 (41 

lA3 (61 

lA4 (81 

2G (191 EN 

2Al (111 C> 
2A2 (131 

2A3 1151 

2A4 (171 

logic symbolt 

10
111 

EN 

lAl 121 C> 
lA2 141 

lA3 161 
lA4 181 

213 1191 EN 

2Al 1111 [> 
2A2 1131 

2A3 1151 

2A4 1171 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

~ 
\l 

~ 
\l 

~ 
\l 

j 
\l 

pin asslgnmants 

J. N PACKAGES 

1 In 11 2Al 
(181 
1161 lYl 2 lAl 12 lY4 

3 2Y4 13 2A2 (141 lY2 
lA2 14 lY3 lY3 4 

1121 lY4 5 2Y3 15 2A3 

6 lA3 16 lY2 

7 2Y2 17 2A4 

(91 2Yl 8 lA4 18 lYl 
171 9 2Yl 19 2G 2Y2 
(51 2Y3 10 GND 20 vcc 
(31 2Y4 

FH. FN PACKAGES 

1 10 11 2Al 

2 lAl 12 lY4 
1181 lYl 3 2Y4 13 2A2 
(161 lY2 4 lA2 14 lY3 
(141 lY3 

6 2Y3 16 2A3 
(121 lY4 

8 lA3 16 lY2 

7 2Y2 17 2A4 

8 lA4 18 lYl 

(91 2Yl 9 2Yl 19 2G 

(71 2Y2 10 GND 20 Vcc 
(51 2Y3 

(31 2Y4 

·2G on 'AS231 

pin assignments 

J. N PACKAGES 

1 1~ 11 2Al 
1181 

1Yl 2 lAl 12 lY4 
1161 lY2 3 2Y4 13 2A2 
1141 1Y3 4 lA2 14 lY3 
1121 1Y4 5 2Y3 15 2A3 

6 lA3 16 lY2 

7 2Y2 17 2A4 

191 2Yl 8 lA4 18 lYl 

171 2Y2 9 2Yl 19 2G 

lSI 
2Y3 

10 GND 20 Vcc 
131 2Y4 

FH. FN PACKAGES 

1 1~ 11 2Al 

2 lAl 12 lY4 

3 2Y4 13 2A2 

4 lA2 14 lY3 

5 2Y3 15 2A3 

6 lA3 16 lY2 

7 2Y2 17 2A4 

8 lA4 18 lYl 

9 2Yl 19 2G 

10 GND 20 Vec 



241 logic symbolt 

OCTAL BUFFERS/LINE 113 III EN 

~ 1181 1Vl 
DRIVERS/LINE RECEIVERS 

lAl 121 
(non-inverted three-state outputsl C> 

lA2 141 'V~ lY2 
typical performance lA3 161 ~1V3 

MAX MAX POWER 
lA4 181 r-.!2!!. 1 Y 4 

TYPE DELAY SOURCE SINK DISSI- 2G 
1191 

EN 
r CURRENT CURRENT PATION 2Al 

1111 
C> 'V 

191 
2Yl 

SN54ALS241 7 ns -12 mA 12 mA 2A2 
1131 171 2Y2 

2A3 
1151 lSI 

2Y3 SN74ALS241 7 ns -15 mA 24 mA 68mW 
2A4 1171 131 2Y4 

SN74ALS241-1 7ns -15 mA 48 mA 

SN54AS241 4 ns -12 mA 48 mA 

SN74AS241 4 ns -15 mA 64 mA 

SN54LS241 10 ns -12 mA 12 mA 
127 mW 

SN74LS241 10 ns -15 mA 24 mA 

SN54S241 5 ns -12 mA 48 mA 

SN74S241 64 mA 
558 mW 

5 ns -15 mA 

SN54ALS241 (J,FHl SN74ALS241 (N,FNl 
SN74ALS241-1 (N,FNl 

SN54AS241 (J,FHl SN74AS241 (N,FNl 
SN54LS241 (J,FHl SN74LS241 (J,N,FNl 
SN54S241 (J,FHl SN74S241 (J,N,FNl 

242 logic symbolt 

QUADRUPLE BUS 
GSA 1131 ENl 

TRANSCEIVERS GAB 111 EN2 

(inverted three-state outputsl 131 
<l 

1111 
Al~'Vl ~Bl 

typical performance C> 2'V (10) 

A2~ ~B2 MAX MAX POWER 

TYPE DELAY SOURCE SINK 01551-
CURRENT CURRENT PATION 

SN54ALS242 6 ns -12 mA 12 mA 

SN74ALS242 6 ns -15 mA 24 mA 68 mW 

SN74ALS242-1 6 ns -15 mA 48 mA 

SN54AS242 3.5 ns -12 mA 48 mA 

SN74AS242 3.5 ns -15 mA 64 mA 

SN54LS242 11 ns -12 mA 12 mA 
133 mW 

SN74LS242 11 ns -15 mA 24 mA 

SN54ALS242 (J,FHl SN74ALS242 (N,FNl 
SN74ALS242-1 (N,FN) 

SN54AS242 (J,FH) SN74AS242 (N,FN) 
SN54LS242 (J,FH) SN74LS242 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

A3~ 
A4~ 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

~B3 
181 

~B4 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 

1 1l! 11 2Al 

2 lAl 12 lY4 

3 2Y4 13 2A2 

4 lA2 14 lY3 

5 2Y3 15 2A3 

6 lA3 16 lY2 

7 2Y2 17 2A4 

8 lA4 18 lYl 

9 2Yl 19 2G 

10 GND 20 Vee 

FH. FN PACKAGES 

1 10' 11 2Al 

2 lAl 12 lY4 

3 2Y4 13 2A2 

4 lA2 14 lY3 

5 2Y3 15 2A3 

6 lA3 16 lY2 

7 2Y2 17 2A4 

8 lA4 18 lYl 

9 2Yl 19 2G 

10 GND 20 Vee 

• pin assignments I 

J. N PACKAGES 

1 GAB 8 B4 

2 ne 9 B3 

3 Al 10 B2 

4 A2 11 Bl 

5 A3 12 ne 

6 A4 13 GBA 

7 GND 14 Vee 

FH. FN PACKAGES 

1 ne 11 ne 

2 GAB 12 B4 

3 ne 13 B3 

4 Al 14 B2 

5 ne 15 ne 

6 A2 16 Bl 

7 ne 17 ne 
8 A3 18 ne 

9 A4 19 GBA 

10 GND 20 Vee 
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243 
QUADRUPLE BUS 

TRANSCEIVERS 

(non-inverted three-state outputs) 

typical performance 

MAX MAX POWER 

TYPE DELAY SOURCE SINK 01551-

CURRENT CURRENT PATION 

SN54ALS243 8 ns -12 rnA 12 rnA 

SN74ALS243 8 ns -15 rnA 24 rnA 93 mW 

SN74ALS243-1 8 ns -15 rnA 48 rnA 

SN54AS243 4.5 ns -12 rnA 48 rnA 

SN74AS243 4.5 ns -15 rnA 64 rnA 

SN54LS243 12 ns -12 rnA 12 rnA 
138 mW 

SN74LS243 12 ns -15 rnA 24 rnA 

SN54ALS243 (J,FH) SN74ALS243 (N,FN) 
SN74ALS243-1 (N,FN) 

SN54AS243 (J,FH) SN74AS243 (N,FN) 
SN54LS243 (J,FH) SN74LS243 (J,N,FN) 

244 
OCTAL BUFFERS/LINE 

DRIVERS/LINE RECEIVERS 

(non-inverted three-state outputs) 

typical performance 

MAX MAX POWER 

TYPE DELAY SOURCE SINK DISSI-

CURRENT CURRENT PATION 

SN54ALS244 7 ns -12 rnA 12 rnA 

SN74ALS244 7 ns -15 rnA 24 rnA 68 rnW 

SN74ALS244-1 7 ns -15 rnA 48 rnA 

SN54AS244 4.5 ns -12 rnA 48 rnA 

SN74AS244 4.5 ns -15 rnA 64 rnA 
235 rnW 

SN54LS244 12 ns -12 rnA 12 rnA 
127 rnW 

SN74LS244 12 ns -15 rnA 24 rnA 

SN54S244 6 ns -12 rnA 48 rnA 

SN74S244 
558 rnW 

6 ns -15 rnA 64 rnA 

SN54ALS244 (J,FH) SN74ALS244 (N,FN) 
SNALS244-1 (N,FN) 

SN54AS244 (J,FH) SN74AS244 (N,FN) 
SN54LS244 (J,FH) SN74LS244 (J,N,FN) 
SN54S244 (J,FH) SN74S244 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

logic symbolt 

GBA 1131 ENl 
GAB 111 EN2 

Al J:= \71 <l 
C> 

A2~ 

A3r 

A4~ 

logic symbolt 

lG (1) 
EN 

lAl~ 
lA2~ 

C> 

lA3~ 
lA4~ 

2(; 1191 EN 

2A 1 .l!.!l..-
2A2~ 

C> 

2A3~ 
2A4~ 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES 

1 GAB 8 B4 

2 nc 9 B3 

3 Al 10 B2 

:fBl 
4 A2 11 Bl 

2\7 1101 
5 A3 12 nc 

6 A4 13 GBA 
~B2 7 GND 14 Vee 

~B3 FH. FN PACKAGES 

1 nc 11 nc 

;fB4 2 GAB 12 B4 

3 nc 13 B3 

4 Al 14 B2 

5 nc 15 nc 

6 A2 16 Bl 

7 nc 17 nc 

8 A3 18 nc 

9 A4 19 GBA 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES 

~ 
1 lG 11 2Al 

2 lAl 12 lY4 

\7~1Yl 3 2Y4 13 2A2 

4 lA2 14 lY3 ~1Y2 
5 2Y3 15 2A3 (14) r--- lY3 6 lA3 16 lY2 

~1Y4 7 2Y2 17 2A4 

j 
8 lA4 18 lYl 

9 2Yl 19 2G 

10 GND 20 Vee 
\7 ---...!.2.!... 2Yl 

~2Y2 
~2Y3 FH. FN PACKAGES 
~2Y4 1 lIT 11 2Al 

2 lAl 12 lY4 

3 2Y4 13 2A2 

4 lA2 14 lY3 

5 2Y3 15 2A3 

6 lA3 16 lY2 

7 2Y2 17 2A4 

6 lA4 18 lYl 

9 2Yl 19 2G 

10 GND 20 Vee 



PRODUCT GUIDE 

245 logic symbolt pin assignments 

OCTAL BUS TRANSCEIVERS G 1191 G3 J, N PACKAGES 
(non-inverted three-state outputs) DIR 111 3 ENI [BAI 1 DIR 11 BB 
typical performance 3 EN2 [ABI 2 AI 12 B7 

Al~\71 ~Bl 3 A2 13 B6 
MAX MAX POWER <J 

C> 2\7 1171 4 A3 14 B5 
TYPE DELAY SOURCE SINK DISSI- A2 ffi-- ~B2 5 A4 15 B4 

CURRENT CURRENT PATION A3~ ~B3 6 A5 16 B3 

SN54AlS245 6 ns -12 mA 12 mA A4~ ~B4 7 A6 17 B2 

~ A7 18 Bl A5~ B5 8 
SN74ALS245 6 ns -15 mA 24 mA 173 mW ~ ~ A6~ 9 A8 19 ~B6 
SN74AlS245-1 6 ns -15 mA 48 mA A7~ B7 10 GND 20 vee 

~ SN54lS245 8 ns -12 mA 12 mA 
A8 :.::0.- B8 

290 mW 
SN74lS245 8 ns -15 mA 24 mA FH, FN PACKAGES 

SN54AlS245 (J,FH) SN74AlS245 (N,FN) 
1 
2 

SN74AlS245-1 (N,FN) 3 
SN54lS245 (J,FH) SN74LS245 (J,N,FN) 4 

5 
6 
7 
B 
9 

10 

246 logic symbol t pin assignments 

247 BIN/7-SEG C> 
J, N PACKAGES 

---;~ 
[T2] 

BCD~O~EVEN~EGMENT BIIRBO ;;'1 1 B 9 e 

~ 
2 e 10 d 

DECODERS/DRIVERS 3 LT 11 c (5) ~ 

WITH RIPPLE BLANKING RBI & G21 4 BIIRBO 12 b 

(246-active-low, open-collector, IT 
(3) 5 RBI 13 a 

L 6 D 14 9 
30-volt outputs) 

CT=O 720',21 0 .... 
7 A 15 I 

(247-active-low, open-collector, 
V20 

(13) a 8 GND 16 Vee 

15-volt outputs) A (71 b 20,210 (12) b 1 
c 20,210 I-.... (11) 

Bi!!.....-2 
c 

d 20,210 r--.. (10) 
d 

cill-- 4 e 20,2101-.... (9) e 

Dill-- 8 f 20,210 ~f 
typical performance 9 20,21 0 I-.... (14) 9 

OUTPUT OFF-STATE 

TYPE SINK 
TOTAL 

OUTPUT 
POWER 

CURRENT VOLTAGE 

'246 40mA 30 V 320 mW 

'247 40mA 15 V 320mW 

SN54LS247 12mA 15 V 35mW 

SN74LS247 24 mA 15 V 35mW 

SN54246 (J,FH) SN74246 (J,N) 

SN54247 (J,FH) SN74247 (J,N) 

SN54LS247 (J,FH) SN74LS247 (J,N,FN) 

t Pin numbers shown on logic symbols 

are lor J and N packages only_ 

FONT TABLE T2 - RESULTANT DISPLAYS USING '246 AND '247 

nc - no internal connection. lui 1121:::1lylslbI118Iglcl:JIU I=It:1 

DIR 11 B8 
AI 12 B7 
A2 13 B6 
A3 14 85 
A4 15 B4 
A5 16 B3 
A6 17 B2 
A7 18 Bl 
A8 19 G 
GND 20 Vee 

FH, FN PACKAGES 
1 nc 11 
2 B 12 
3 C 13 
4 [l 14 
5 BIIRBO 15 
6 nc 16 
7 RBI 17 
8 D 18 
9 A 19 

10 GND 20 

8 9 10 11 12 13 14 15 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

nc 

e 

d 

c 

b 

nc 

a 

9 
I 

Vee 
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248 logic symbol t pin assignments 

BCD~O~EVENSEGMENT BINI7·SEG J. N PACKAGES FH. FN PACKAGES 

Bi/RBO~ 
[T2) 1 B 9 e 1 nc 11 

DECODERS/DRIVERS ;;'1 2 C 10 d 2 B 12 
(internal pull·up outputs) ~ 3 LT 11 c 3 C 13 

RBI 
(5) """ & C)G21 4 BIIRBO 12 b 4 ['t 14 

(3) 
5 RBI 13 a 5 BIIRBO 15 

LT 

L 
6 a 14 9 6 nc 16 

7 A 15 f 7 RBI 17 
CT=OLL-

(13) 8 GND 16 Vee 8 0 18 
V20 a 20,21 ~ a 9 A 19 

Aill-- 1 
b 20,21 ~ (12) b 10 GND 20 

B.!!!--
c 20,21~ (111 c 

2 d 20,21 ~ 
(10) 

d 
C~4 e 20,21 ~ ~e 

typical performance D~8 f 20,21~ ~f 
9 20,21~ (14) 

9 

OUTPUT OFF-5TATE 
TOTAL 

TYPE SINK OUTPUT 
POWER 

CURRENT VOLTAGE 

'248 6.4 mA 5.5 V 265mW 

SN54LS248 2 mA 5.5 V 125 mW 

SN74LS248 6mA 5.5 V 125mW 

SN54248 (J,FH) SN74248 (J,N) 
SN54LS248 (J,FH) SN74LS248 (J,N,FN) 

249 logic symbol t pin assignments 

BCD·TO·SEVEN SEGMENT 
BIN/7·SEG J. N PACKAGES FH. FN PACKAGES 

--~ 
[T2) 1 B 9 e 1 

DECODERS/DR IVERS BI/RBO ;;'1 2 e 10 d 2 

(open·collector outputs) ~ 3 LT l' c 3 

RBI 
(5) "- & 4 BIIRBO 12 b 4 

C G21 
(3) 5 RBI 13 a 5 

IT 

L 
6 0 14 g 6 

7 A 15 f 7 
CT=oL_ 

(13) a 
8 GND 16 Vce 8 

V20 a 20,210 9 

AEL-l b 20,210 ~b 10 

B.!!!-- 2 
c 20,210 (11) c 

d 20,210 ~d 
C~4 e 20,210 (9) e 

D~8 f 20,210 ~f 
typical performance 9 20,21Q (14) 

9 

OUTPUT OFF·STATE 

TYPE 
TOTAL 

SINK OUTPUT 
POWER 

CURRENT VOLTAGE 

'249 10mA 5.5 V 265 mW 

SN54LS249 4 mA 5.5 V 40mW 

SN74LS249 8mA 5.5 V 40mW 

SN54249 (J,FH) SN74249 (J,N) 
SN54LS249 (J,FH) SN74LS249 (J,N,FN) 

t Pin numbers shown on logic symbols 
are for J and N packages only. 

FONT TABLE T2 - RESULTANT DISPLAYS USING '248AND 249 

nc - no internal connection, 101 11213Iy!sI5\1\a\g\c\:J\U\C\C\ 

nc 
B 

e 
['t 

BI/RBO 

nc 
RBI 

0 

A 

GND 

3 4 6 9 10 11 12 13 14 15 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

11 

12 
, 3 

14 

15 

16 

17 

18 

19 

20 

nc 
e 

d 

c 
b 

nc 
a 

9 
f 

VCC 

nc 
e 
d 

c 
b 

nc 
a 

g 
f 

Vee 



PRODUCT GUIDE 

251 logic symbolt pin assignments 

DATA SELECTORSI MULTIPLEXERS MUX J. N PACKAGES 
(true and inverted three- 0' ..!1Lt::. EN 1 03 9 C 

state outputs) A J.l.lL 

:)G~ 
2 02 10 B 

typical performance B ll!!.!..- 3 01 11 A 

4 DO 12 07 
DELAY TIMES C .J1L 5 V 13 06 

.oo...ill- 0 6 W 14 05 DATA TO DATA TO 
FROM TOTAL 01 ..ill-- 1 'V ----I§.L V 7 i! 15 04 TYPE INV NON-INV 

ENABLE POWER 02..!3.L ~w 8 GNO 16 vCC 2 'V OUTPUT OUTPUT 
03...!.!l-

21 ns 250mW 
3 

'251 17 ns 21 ns 
04 -illL 4 

'ALS251 6 ns 5 ns 4.5 ns 37.5 mW 
05.JlL 5 

'AS251 2.7 ns 3.5 ns 5.5 ns 140mW 06..ilL 6 
'LS251 17 ns 21 ns 21 ns 35 mW 07.JllL 7 
'S251 4.5 ns 8 ns 14 ns 275 mW 

SN54251 (J,FH) SN74251 (J,N) 
SN54ALS251 (J,FH) SN74ALS251 (N,FN) 
SN54AS251 (J,FH) SN74AS251 (N,FN) 
SN54LS251 (J,FH) SN74LS251 (J,N,FN) 
SN54S251 (J,FH) SN74S251 (J,N,FN) 

253 logic symbolt 

DUAL DATA SELECTORSI 

MULTIPLEXERS A (14) 
O}G~ 

(three-state outputs) B (2) 1 3 

typical performance MUX 

10' J1l..t::.. EN DELAY TIMES 
lCO ..!2L-DATA TO 

0 

FROM TOTAL (5) 
lCl~ 1 TYPE NON-INV 

ENABLE POWER 1C2m- 2 
OUTPUT 

3 1C~ llil::;;;: 'ALS253 5 ns 4.5 ns 32 mW 2lr 15 
'AS253 3.3 ns 5.5 ns 117mW 2CO .!.l2L-
'LS253 12 ns 16 ns 35 mW 2C1.ll!l.-

SN54ALS253 (J,FH) SN74ALS253 (N,FN) 2C2lllL-

SN54AS253 (J,FH) SN74AS253 (N,FN) 2C3.ill!..-

SN54LS253 (J,FH) SN74LS253 (J,N.FN) 

SN54S253 (J,FH) SN74S253 (J.N,FN) 

t Pin number •• hown on logic .vmbols are for J and N packages onlv. 

nc - no internal connection. 

'\l ~1V 

~2V 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TeXAS 75265 

FH. FN PACKAGES 

1 nc 11 nc 
2 03 12 C 
3 02 13 B 
4 01 14 A 

5 DO 15 07 
6 nc 16 nc 
7 V 17 06 
8 w 18 05 
9(% 19 04 

10 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 Ii! 9 2V 1 nc 11 nc 

2 B 10 2CO 2 lG 12 2V 
3 lC3 11 2Cl 3 B 13 2CO 
4 lC2 12 2C2 4 lC3 14 2Cl 
5 lCl 13 2C3 5 lC2 15 2C2 
6 lCO 14 A 6 nc 16 nc 
7 IV 15 2G 7 lCl 17 2C3 
8 GNO 16 VCC 8 lCO 18 A 

9 IV 19 2G 
10 GNO 20 VCC 

• 
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257 logic symbol. 'ALS257, 'LS257 t 

QUAD DATA SELECTORSI 

MUL TlPLEXERS 

(non·inverted three~tate outputs) 

DELAY TIMES 

DATA TO 

TYPE NON·INV 
FROM 

ENABLE 
OUTPUT 

'ALS257 4.3 ns 7.5 ns 

'LS257 11 ns 18 ns 

'S257 5 ns 14 ns 

TOTAL 

POWER 

33.5 mW 

60 mW 

320 mW 

SN54ALS257 (J,FH) 
SN54LS257 (J,FH) 
SN54S257 (J,FH) 

SN74ALS257 (N,FN) 
SN74LS257 (J,N,FN) 
SN74S257 (J,N,FN) 

AlB 

lA 

lB 

2A 

2B 

3A 
(11) 

3B 
(10) 

4A 
(141 

4B 
(13) 

logic symbol, 'S257t 

AlB 

lA 

lB 

2A 

2B 

3A 

3B 

4A 

4B 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

(4) 

(7) 

(9) 

(12) 

(4) 

(7) 

(9) 

(12) 

1Y 

2Y 

3Y 

4Y 

1Y 

2Y 

3Y 

4Y 

TEXAS)NSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 AlB 9 3Y I nc 11 nc 

2 lA 10 3B 2 AlB 12 3Y 

3 lB 11 3A 3 lA 13 3B 

4 lY 12 4Y 4 lB 14 3A 

5 2A 13 4B 5 lY 15 4Y 

6 2B 14 4A 6 nc 16 nc 

7 2Y 15 IT 7 2A 17 4B 

8 GND 16 VCC 8 26 18 4A 

9 2Y 19 IT 
10 GND 20 VCC 



258 logic symbol, 'ALS258, 'LS258 t 

QUAD DATA SELECTORS! 

MULTIPLEXERS G (15) 
EN 

(inverted three-state outputs) AlB 
(1) 

G1 

MUX [> 

1A.EL.- T typical performance 

DELAY TIMES 'B~' 
DATA TO 2A~ 

FROM TOTAL 2B~ TYPE INV 
3A J..!.!L ENABLE POWER 

OUTPUT 
3B~ 

'ALS258 3 ns 7,5 ns 29 mW 
4A .l.!&.-

'LS258 11 ns 19 ns 60mW 
4B ...!21L 

'S258 4 ns 14 ns 280 mW 

SN54ALS258 (J,FH) SN74ALS258 (N,FN) logic symbol, 'S25a t 

SN54LS258 (J,FH) SN74LS258 (J,N,FN) 
SN54S258 (J,FHI SN74S258 (J,N,FNI G (15) 

EN 

AlB 
(1) 

G1 

MUX 

1A.EL.- T 
'B~' 
2A~ 
2B~ 
3A J..!.!L 
3B J1£L 
4A .l.!&.-
4B ...!21L 

259 logic symbol t 

SO~ 
0}8M~ a-BIT ADDRESSABLE LATCHES S1~ 

S2llL- 2 7 

G..l..!.lli:::.. G8 

o~ Z9 

CLfl~ Z10 ., 
typical performance 9,00 

10,OR 

TOTAL 9,10 
TYPE CLEAR DELAY 

10,TR POWER 

'259 LOW 12 ns 300mW 9,20 

'ALS259 LOW 10;2R 

'LS259 LOW 17 ns 110mW 9,30 

10;3R 
SN54259 (J,FH) SN74259 (J,N) 9,40 
SN54ALS259 (J,FHI SN74ALS259 (N,FNI 10,4R 
SN54LS259 (J,FHI SN74LS259 (J,N,FNI 

9,50 

10;5R 

9,60 

10:GR 

9,70 

10.7R 

t Pin numbers shown on logic symbols are for J and N packages only, 
nc - no internal connection. 

\]~'Y 

:::::..!1L.. 2Y 

~3Y 

~4Y 

\]~'Y 

~2Y 

j:::J.!!L 3 Y 

t::J.lli- 4 Y 

r 

~OO 

~O1 

~O2 

r--JZL03 

~O4 

~O5 

r---l1!106 

~Q7 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 AlB 9 3Y 1 nc 11 nc 
2 lA 10 3B 2 AlB 12 3Y 

3 lB 11 3A 3 lA 13 3B 

4 lY 12 4Y 4 lB 14 3A 

5 2A 13 4B 5 lY 15 4Y 

6 2B 14 4A 6 nc 16 nc 
7 2Y 15 G 7 2A 17 4B 

B GND 16 VCC 8 2B 18 4A 

9 2Y 19 G 

10 GND 20 vcc 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 50 9 04 1 nc 11 nc 
2 51 10 05 2 50 12 04 

3 52 11 06 3 51 13 05 

4 00 12 07 4 52 14 06 

5 01 13 D 5 00 15 07 

6 02 14 G 6 nc 16 nc 
7 03 15 CLR 7 01 17 D 

8 GND 16 VCC 8 02 18 G 

9 03 19 CLR 

10 GND 20 vcc 
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260 
DUAL 5-INPUT POSITIVE­

NOR GATES 

I TYPE I P~~~:/l DELAY ~ 
I 'S260 I 54 mW I 4 ns I 

logic symbol t 

(1) ,.------.. 
;;'1 lA­

(2) 
lB-

(3) 
lC~ 

(12) 
10~ 

(13) 
lE-

~ (5) 
~lY 

SN54S260 (J,FH) SN74S260 (J,N,FN) 
(4) 1-------1 

2A-
(8) 

261 
2-BIT BY 4-BIT PARALLEL 

BINARY MULTIPLIERS 

typical performance 

I TYPE I POWER I TIME** I 
I 'LS261 I 100 mW I 25 ns I 
SN54LS261 (J,FH) SN74LS261 (J,N,FN) 

** 5-Bit Product Time 

265 
QUAD COMPLEMENTARY­

OUTPUT ELEMENTS 

typical performance 

I TYPE I POWER I 
1 '265 1125 mW 1 

SN54265 (J,FH) 

266 

SN74265 (J,N) 

QUAD 2-INPUT EXCLUSIVE­

NOR GATES WITH OPEN­

COLLECTOR OUTPUTS 

typical performance 

1 TYPE 1 POWER I DELAY I 
I 'LS2661 40 mW I 18 ns I 
SN54LS266 (J,FH) SN74LS266 (J,N,FN) 

2B­
(9) 

2C­
(10) 

20-

~ (6) 
i-""- 2Y 

2E~~ ________ ~ 

logic symbol t 

BO..i£L O} 2'S COMP 1T* 

Bl~ 

o 10 r----1!QL 00 
B3~ ----
B2~ P { ,--

B4~4 10 ~Q1 
1T -:;--0 ~02 MO-1!.!L O} ,-

( 2) -m- ,---lli. 03 Ml~ 0 -
4 10 ......... (5)0-4 

M2~2 --' 

C-ELCI 

* Partial-Product Generator 

logic symbol t 

(2) 

lA ~ 1 ----- lW 
::::....JE.. lV 

2A~~-&--~~ 2W 

2B~ ~2V 
3A~ & ~3W 
3B~ ~3V 
4A _(15) 1 ~ 4W 

~4V '--____ --J 

logic symbolt 

lA ~r-----=-1---' (3) 

lB ~ Q ~ lV 

2A ~~-----~ 
(6) f...- (4) 2V 

2B ~ r----
3A ~~----~ 
3B~ ~3V 
4A~~-----~ 

4BJEL ~ 4Y 

positive logic: Y = ~ = AB + As 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 26 1 nc 11 nc 

2 16 9 2C 2 1 A 12 26 

3 1 C 10 20 3 16 13 2C 

4 2A 11 2E 4 1 C 14 20 

5 1Y 12 10 5 nc 15 nc 

6 2Y 13 1E 6 2A 16 2E 

7 GNO 14 Vec 7 nc 17 nc 

8 1,. 18 10 

9 2Y 19 1E 

1 0 G~'O 20 Vee 

positive logic: Y = ABCD 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 63 9 01 1 nc 11 nc 

\-=-2 --=-8.:..,4 -+.:..,1 0=--.::00=-~-+ . ...:2,- 83 12 01 
3 C 1 1 MO 3 84 13 00 

4 M2 12 M1 4 e 14 MO 

5 04 1 3 805M 2 15M 1 

6 03 14 61 6 nc 16 nc 

7 02 15 82 7 0<1 17 80 

8 GNO 16 Vce 8 03 18 81 

3 02 19 82 

pin assignments 

J. N PACKAGES FH PAC~ 
1 1 A 9 3Y 1 nc 1 1 nc 

2 1W 10 3W 2 1A 12 3Y 

3 1 v 11 3A 3 1 W 13 3W 

4 2A 12 36 4 1 Y 14 3A 

5 28 13 4 Y 5 2A 15 36 

6 2W 14 4 W 6 nc 1 6 nc 

7 2Y 15 4A 7 26 17 4 Y 

8 GNO 16 Vce 8 2W 18 4W 

9 2Y 19 4A 

10 GNO 20 Vec 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

, 1 A 8 3A 1 nc 11 nc 

2 18 9 38 2 1A 12 3A 

3 1 Y 10 3Y 3 16 13 36 

4 2Y 11 4Y 4 1Y 14 3Y 

5 2 A 1 2 4A 5 nc 1 5 nc 

6 26 13 46 6 2Y 16 4 Y 

7 GNO 14 Vec 7 nc 17 nc 

8 2A 16 4A 

9 2B 19 46 

10 GNO 20 VCC 



270 logic symbol t 

2048-BIT READ-ONLY ROM 512 X4 
MEMORIES AO~ .... 
(open-collector outputs, Al~O 
512 4-bit words) A2EL. 

typical performance A3~ AQ 
A4~ >A 5~1 AQ 

ADDRESS ENABLE POWERI A5~ AQ TYPE 
TIME TIME BIT A6.m:- AQ 

'5270 45 ns 15 ns 0.26 mW A7~ 
A8~ 8, 

5N545270 (J) 5N745270 (J,N) s!E1::. EN 

This product is no 

longer in production. 

271 logic symbol t 

2048-BIT READ-ONLY ROM 256 X 8 

MEMORIES 
AO~ (open-collector outputs, 
AIEL-

}A~ 
AQ 

256 8-bit words) 
AQ A2~ 
AQ typical performance A3~ 

A4~ AQ 
ADDRESS ENABLE POWERI 

A5!!ZL AQ TYPE 
TIME TIME BIT 

A6!.!!L- AQ 

0.26 mW 7 AQ '5271 45 ns 15 ns A7~ 
Sl!..l§1:::. i"l AQ SN54S271 (J,FH) SN74S271 (J,N,FN) 
~2!.l2l.c::::: 

& EN 

This product in no 

longer in production. 

273 logic symbolt 

OCTAL D-TYPE FLIP-FLOPS CLR (1) R 

(common clock, single-rail outputs) 
ClK (11) Cl 

typical performance lD~ 
2D~ 

10 

POWER DATA TIMES 3D~ TYPE FREO 
PER F-F SETUP HOLD 4D~ 

'273 40 MHz 39 mW 20 nsl 5 nsl 5D~ 
'ALS273 50 MHz 9.4 mW 6D~ 
'LS273 40 MHz 10.6 mW 20 nsl 5 nsl 

7D~ 
I Rising edge of clock pulse 8D~ 

SN54273 (J,FH) SN74273 (J,N) 

SN54ALS273 (J,FH) SN74ALS273 (N,FN) 

SN54LS273 (J,FH) SN74LS273 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

~01 
~ 
~03 
~4 

.i2L01 

:..!rL02 

...!!!!...-03 
J2.L04 

~05 
(12) 
~06 

~07 
~08 

(2) 
--'-'- 10 
~20 
---1§l 30 

~40 
~50 
~60 
~70 
~80 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 
1 A6 9 04 
2 A5 10 03 
3 A4 11 02 
4 A3 12 01 
5 AO 13 S 
6 Al 14 A8 
7 A2 15 A7 
8 GNO 16 vcc 

For chip carrier information, 
contact the factory. 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 AO 11 05 1 AO 11 05 
2 Al 12 06 2 Al 12 06 
3 A2 13 07 3 A2 13 07 
4 A3 14 08 4 A3 14 08 
5 A4 15 SI 5 A4 15 "S"1 
6 01 16 S2 6 01 16 S2 
7 02 17 A5 7 02 17 A5 
8 03 18 A6 8 03 18 A6 
9 04 19 A7 9 04 19 A7 

10 GND 20 Vcc 10 GNO 20 vcc 

pin assignments 

J, N PACKAGES FH. FN PACKAGES 
1 ern 11 ClK 1 ClR 11 ClK 
2 10 12 50 2 10 12 50 
3 10 13 50 3 10 13 50 
4 20 14 60 4 20 14 60 
5 20 15 60 5 20 15 60 
6 30 16 70 6 30 16 70 
7 3D 17 70 7 3D 17 70 

8 40 18 80 8 40 18 80 
9 40 19 80 9 40 19 80 

10 GND 20 VCC 10 GNO 20 VCC 
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274 logic symbol t pin assignments 

4-BIT BY 4-BIT BINARY 
A2n...11.L-

1T J, N PACKAGES 

MUL TIPLIERS } 1 A2 n 11 2n + 4 1 

A2n+l~ O~2n " A2n+ 1 12 2n + 5 2 

A2n+2..nl.- r-JZl-- 2n+ 1 
3 A2n+2 13 2n + 6 3 

typical performance 
4 A2 n + 3 14 2n + 7 4 

I TYPE I POWER I TIME* I A2n+3.JSL ~2n+2 5 B2 n 15 G1 5 

B2n~ ~2n+3 6 2 n 16 G2 6 
I 'S274 I 525 mW I 50 ns I } 

1T\7 7 2n + 1 17 B2n + 1 7 

B2n+ 1-i!L ~2n+4 8 2n + 2 18 B2n + 2 8 
SN54S274 (J,FH) SN74S274 (J,N,FN) 

B2n+2~ ~2n+5 9 2n +3 19 82n + 3 9 

10 GND 20 Vcc 10 

B2n+3 --.i.!L ~2n+6 

G1.J.J.2l.c:::,. l" 7 ~2n+7 

G2--D.!ili::::. 

• 8-Bit Product Time 

275 logic symbolt pin assignments 

7-BIT-5L1CE WALLACE TREES [WALLACE TREE] J, N PACKAGES 

G (13) 
EN 

1 2 n 9 2n +U 1 

typical performance 2 2 n 10 C2n+ 1 2 

3 2 n 11 2n + 1 3 

TYPE POWER 
2n.l!l- 1 

X/BIN 4 2n 12 2n + 2 4 

5 C2 n 13 G 5 
'LS275 125 mW 

2n.E!.- 1 6 C2 n 14 2n 6 
'S275 525 mW 

2n~1 ~2n+2 7 2 n 15 2n 7 
4\7 8 GND 16 VCC 8 

SN54LS275 (J,FH) SN74LS275 (J,N,FN) 2n~1 2\7 ~2n+1 9 

SN54S275 (J,FH) SN74S275 (J,N,FN) 2n~1 10 
1Z" 

(14) 
2n-'-- 1 

(15) 
2n-1 

C2n~ -
C2n~ CO \7 ~C2n+1 

"C1 \7~2n+O 

276 logic symbol t pin assignments 

QUAD J-K FLIP-FLOPS PRE (11) 
ilS 

(separate clocks, edge-triggering, 
CLR (11 

R 

(2) common direct clear and preset) 
1J-1J ~1Q 

lCLK ~>lJC1 
typical performance 

1K~1K 

I I IpOWER/1 DATA TIMES I 2J~ ~2Q 
TYPE FREQ F-F ISETUpl HOLD I 2CLK~ 

I '276 150 MHz175 mW 13 nSI 110 nsl 1 2;( lZL..t:::.. 
3J~ ~3Q 

I Falling edge of clock pulse 
3CLK .!.!l!.J::::. 

SN54276 (J,FH) SN74276 (J,N) 3K~ 
4J ~ 

4CLK~ 
~4Q 

4K .!..!Z!....t::: 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

J, N PACKAGES 

1 m 11 PRE 

2 1J 12 3J 

3 1CLK 13 3CLK 

4 1K 14 3K 

5 10 15 30 

6 20 16 40 

7 2K 17 4K 

8 2CLK 18 4CLK 

9 2J 19 4J 

10 GND 20 VCC 

FH, FN PACKAGES 

A2 n 11 2n+4 

A2n+ 1 12 2n + 5 

A2n+2 13 2n+ 6 

A2 n + 3 14 2n + 7 

B2 n 15 G1 

2 n 16 G2 
2n + 1 17 B2n + 1 

2n + 2 18 B2n + 2 

2n + 3 19 82n + 3 

GND 20 VCC 

FH, FN PACKAGES 

nc 11 nc 

2n 12 2n + u 

2 n 13 C2n + 1 

2n 14 2n + 1 

2n 15 2n + L 

nc 16 nc 

C2 n 17 G 

C2 n 18 2n 

2n 19 2n 

GND 20 VCC 

FH PACKAGE 

1 Wi 11 PRE 

2 1 J 12 3J 

3 1 CLK 13 3CLK 

4 1 K 14 3K 

5 10 15 30 

6 20 16 40 

7 2K 17 4K 

8 2CLK 18 4CLK 

9 2J 19 4J 

10 GND 20 'ICC 



278 logic symbol t 

4-BIT CASCADABLE 
STROBE (1) 

HPRI REG 

PRIORITY REGISTERS 
C5 

typical performance 
04~ 50 

I TYPE I POWER I DELAY 1 
03~ 1 '278 1275 mW 1 35 ns 1 50 

SN54278 (J,FH) SN74278 (J,N) 02~ 50 

01..i!&.- 50 

PO~ 
GO 

279 logic symbolt 

QUAD s-Ff LATCHES 1RJ.!l....t:a. R 

typical performance lSl...lli..J:::.. 51 

1 TYPE 1 POWER 1 DELAY 1 
lS2...J1L.b. '51 

2R~ 
1 '279 1 90 mW 1 12 ns 1 2~...l&b. 

R 

I'LS279119 mW I 12 ns I 52 

3R..!l!ll.t:.. R 

SN54279 (J,FH) SN74279 (J,N,FN) 3S1J.!.ll.t::.. 53 
3S2.illl.t::.. SN54LS279 (J,FH) SN74LS279 (J,N,FN) 53 

4R~ R 

4S.illb 54 

280 logic symbolt 

9-BIT ODD/EVEN PARITY 

GENERATORS/CHECKERS A ..J!!l-
B~ 

typical performance C~ 

TYPE POWER DELAY 
0.J.!.!L 

E..J.!.L 
'AS280 F....iEL 
'LS280 80 mW 31 ns G..1.!L 
'5280 335 mW 13 ns H~ 

I~ 

SN54AS280 (J,FH) SN74AS280 (N,FN) 

SN54LS280 (J,FH) SN74LS280 (J,N,FN) 

SN54S280 (J,FH) SN74S280 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

G4 

G3 

G2 

Gl 

1 

2k 

1 
~Y4 0,1,2,3 

0.1,2 ~Y3 

05~Y2 

O~Yl 

1,2,3,4 ~Pl 

l~lQ 

2~2Q 

3~3Q 

4~4Q 

~ ~ 
EVEN 

~ ~ 
000 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES FH PACKAGE 
1 STRB 8 Y3 1 nc 11 nc 
2 03 9 Y2 2 STRB 12 Y3 
3 04 10 Yl 3 03 13 Y2 
4 PO 11 nc 4 04 14 Yl 
5 PI 12 01 5 nc 15 nc 
6 Y4 13 02 6 PO 16 nc 
7 GNO 14 VCC 7 nc 17 nc 

8 PI 18 01 
9 Y4 19 02 

10 GNO 20 Vce 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 
1 1"F[ 9 30 1 nc 11 nc 
2 lSI 10 3"F[ 2 1"F[ 12 30 
3 152 11 3S1 3 151 13 311 
4 10 12 3S2 4 152 14 351 
5 2R 13 40 5 10 15 3S2 
6 25 14 4R 6 nc 16 nc 
7 20 15 45 7 2R 17 40 
8 GND 16 Vec 8 2S 18 4R 

9 20 19 4S 
10 GNO 20 Vee 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 
1 G 8 A 1 nc 11 nc 
2 H 9 B 2 G 12 A 
3 nc 10 e 3 H 13 B 
4 I 11 0 4 nc 14 e 
5 IEVEN 12 E 5 nc 15 nc 
6 IOOO 13 F 6 I 16 0 
7 GNO 14 Vee 7 nc 17 nc 

8 IEVEN 18 E 
9 IDOO 19 F 

10 GNO 20 Vec 
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281 logic symbolt 

4-BIT PARALLEL BINARY AlU 

ACCUMULATORS 
ASO~ 

}~ 
(0 ••• 7) CP ~p 

AS1~ (0 ... 7) CG ~G 
typical performance AS2~ 15 (101 

M~ (0, •• 7) CO -Cn+4 
3 

ADD TOTAL Cn~ CI TYPE 
TIME POWER SRG4 

RSO~ 'S281 20 ns 720mW O}EN~ 
RSI ----l1L. 1 23 

SN54S281 (J,FH) RC~ EN24 IArithmetic, ABC) 

SN74S281 (J,N,FN) EN25 [logic, ABCO) 

ClK 
(221 

C26 

C > 24(21+/22+) [ABC) 

~ 25(21+/22+1 [ABCO) r 

AO~ 
r-

Z31 

35,20,260 
31 P 

(211 [A) [1) ~FO 
Rl/lO -++-t:: 21,260 Z35 

\722 
Q 

Al~ Z32 32 ~(2) Z36 ~Fl 36,20,260 
[B) 

A2~ Z33 

37,20,260 
33 P 

24,22,260 
[CI (4) Z37 ~F2 

.-:{ \724,21 
Q 

Ll/RO 
25,22,260 

34 P 
\725,21 

[D) Z38 
(131 

38,20,260 
(8) -----'--'- F3 

A3~ Z34 
Q 

283 logic symbolt 

4-BIT B)NARY FULL ADDERS Al~ 

} 
r 

A2~ ~rl typical performance { A3~ ---DLr2 

CARRY ADD POWER! A4~ ..J..!L r3 
TYPE 

TIME Bl~ 

} 
..JlQL

r4 TIME BIT 

B~----llL '283 10 ns 16 ns 76mW 

'LS283 10 ns 15 ns 24mW 
B3~ 

'S283 7 ns 124mW 
B4 ---1!.!L CO ~C4 11 ns 
CO~ CI 

SN54283 (J,FH) SN74283 (J,N) 

SN54LS283 (J,FH) SN74LS283 (J,N,FN) 

SN54S283 (J,FH) SN74S283 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 Al 13 F3 1 nc 15 nc 

2 A2 14 F2 2 Al 16 F3 

3 RSI 15 Fl 3 A2 17 F2 

4 RSO 16 FO 4 RSI 18 Fl 

5 RC 17 M 5 RSO 19 FO 

6 lI/RO 18 AS2 6 RC 20 M 

7 A3 19 ASI 7 lI/RO 21 AS2 

8 Cn 20 ASO 8 nc 22 nc 

9 G 21 RlllO 9 A3 23 ASI 

10 Cn +4 22 ClK 10 Cn 24 ASO 

11 P 23 AO 11 "G" 25 Rl/lO 

12 GNO 24 Vec 12 Cn +4 26 ClK 

13 p 27 AO 

14 GND 28 VCC 

typical performance 

J, N PACKAGES FH, FN PACKAGES 

1 1:2 9 C4 1 nc 11 nc 

2 82 10 1:4 2 1:2 12 C4 

3 A2 11 84 3 B2 13 14 

4 11 12 A4 4 A2 14 B4 

5 Al 13 13 5 11 15 A4 

6 Bl 14 A3 6 nc 16 nc 

7 CO 15 B3 7 Al 17 13 

8 GNO 16 VCC 8 81 18 A3 

9 CO 19 83 

10 GND 20 VCC 



PRODUCT GUIDE 

284 logic symbol t pin assignments 

7T J. N PACKAGES FH PACKAGE 
4·BIT BY 4·BIT PARALLEL 1A~ 

} 
"2 1 2C 9 Y7 1 nc 11 nc 

BINARY MULTIPLIERS USED 
1B~ 

2 26 10 Y6 2 2C 12 Y7 

WITH '285 3 2A 11 Y5 3 26 13 Y6 

1CJZ.L-. 4 10 12 Y4 4 2A 14 Y5 · MSB's for 4 X 4 multiplier 
10~ ~Y4 

5 1A 13 (;6 5 10 15 Y4 

('285 provides LSB's) .{ 6 16 14 GA 6 nc 16 nc 

Use 'S274, 'LS275, '5275 for new 2A~ 

} 
r--illLY5 7 1C 15 20 7 1A 17 G6 · 8 16 16 GA 

2B2L- ~Y6 
8 GNO 16 vCC 

designs/larger multipliers 9 1C 19 20 

typical performance 2C.l.!L- ~Y7 10 GNO 20 VCC 

I TYPE I POWER I TIME* I 20~ 
I '284 I 460 mW I 40 ns I G B JE.!.c:,. i} SN54284 (J,FH) 5N74284 (J,N) GA~ 

• 8·Bit Product Time 

285 logic symbol t pin assignments 

4·BIT BY 4·BIT PARALLEL 1A~ 
7T J. N PACKAGES FH PACKAGE 

} 
T 1 2C 9 Y3 1 nc 

BINARY MULTIPLIERS USED 1B~ 2 26 10 Y2 2 2C 

WITH '284 3 2A 11 Y1 3 26 

1C....!ll..- 4 10 12 YO 4 2A · LSB's for 4 X 4 multiplier 
10...ill- r-1ill-yO 

5 1A 13 G6 5 10 

('284 provides MSB's) .Q{ 6 16 14 GA 6 nc 

· Use '5274, 'LS275, '5275 for new 2A...ill-

} 
~Y1 7 1C 15 20 7 1A 

2B~ r---i1.!!L Y 2 
8 GNO 16 VCC 8 16 

designs/larger multipliers 
9 1C 

typical performance 2C...i.lL- ~Y3 10 GNO 

1 TYPE 1 POWER I 2D~ 

1 '285 1460 mW 1 G BJ.1l!c::. rl SN54285 (J,FH) 5N74285 (J,N) 
GA~ 

287 (This number has been changed to TBP14S10. Product Guide information for this TTL circuit can be 

found at the end of this section.) 

288 
(This number has been changed to TBP18S030. Product Guide information for this TTL circuit can be 

found at the end of this section.) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
I NCOR POR AT ED 

POST OF F ICE BOX 225012 • DALLAS. TEXAS 75265 

11 nc 
12 Y3 

13 Y2 

14 Y1 

15 YO 

16 nc 
17 G6 

18 GA 

19 20 

20 VCC 
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289 logic symbolt 

64-BIT RANDOM-ACCESS RAM 16X 4 

MEMORIES AO~ 

]A& A1~ 
(16 4-bit words, open- A2~ 
collector outputs) A3~ 
typical performance s~ G1 

RlWt 1 EN [READ] 
ADDRESS ENABLE POWER/ 

TYPE 1 C2 [WRITE] 
TIME TIME BIT , r 

'LS289A 50 ns 35 ns 2.7 mW D1~ A,2D AQ~Ol 
'S289A 25 ns 12 ns 5.9mW D2~ :::::.....!ZL. 02 

D3.J.!.QL ~03 
SN54LS289A (J,FH) SN74LS289A (J,N,FN) D4-i.!3.L ~-Q4 
SN54S289A (J,FH) SN74S289A (J,N,FN) 

290 logic symbol t 

DECADE COUNTERS 
RO(1)~ 

& CTR 

(divide-by-two and divide-
RO(21~ 

CT=O 

by-five) 

typical performance R9(11~ ~ 
R9(21~ Z3 

COUNT TOTAL 
TYPE CLEAR -,-- r FREQ POWER 

CKA~ DIV2 
'290 32 MHz HIGH 160mW t>+ 

'LS290 32 MHz HIGH 40mW ~QA 
3CT=1 

SN54290 (J,FH) SN74290 (J,N) 
DOVO { ~QB 

SN54LS290 (J,FHI SN74LS290 (J,N,FN) 

CKBJ.!.!l..t::. ~+ CT ~QC 
3CT=4 2 ~QD 

292 logic symbol t 

PROGRAMMABLE FREQUENCY CLR·..!1.llJ:::::. R [~J DIVIDERS/DIGITAL TIMERS 
~ (digitally programmable from CLK1~ 

22 to 231 ) CLK2~ [TP1] ~TP1 
[n = 0] p> [fi] r--ill-TP2 

typical performance - [TP2] 

-Hn= 1] [TP3] ~TP3 
POWER I f max I TYPE f---

'LS292 200 mW I 50 MHz I A~ 

}Olt. B.i1L-
SN54LS292 (J,FH) SN74LS292 (J,N,FN) clill-

ro=~ D~ ~Q 
E~ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 AO 9 (13 1 nc 11 nc 

2 S 10 03 2 AO 12 (13 

3 R/W 11 Q4 3 S 13 03 
4 01 12 04 4 R/W 14 Q4 
5 01 13 A3 5 01 15 04 
6 02 14 A2 6 nc 16 nc 

7 Q2 15 Al 7 Ql 17 A3 
8 GNO 16 Vcc 8 02 18 AZ 

9 02 19 Al 
10 GNO 20 Vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 R9(1 I 8 Qo 1 nc 11 nc 

2 nc 9 QA 2 R9(11 12 Qo 
3 R9(ZI 10 CKA 3 nc 13 QA 
4 Qc 11 CK8 4 R91Z1 14 CKA 
5 QS 12 ROlli 5 nc 15 nc 

6 nc 13 RO(ZI 6 QC 16 CKS 
7 GNO 14 VCC 7 nc 17 nc 

8 °B 18 RO(11 
9 nc 19 RO(ZI 

10 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 B 9 nc 1 nc 11 nc 

2 E 10 A 2 8 12 nc 

3 TPI 11 ClR 3 E 13 A 
4 ClKl 12 nc 4 TPI 14 ClR 

5 ClK2 13 TP3 5 ClKl 15 nc 

6 TP2 14 0 6 nc 16 nc 

7 Q 15 C 7 ClKZ 17 TP3 

8 GNO 16 VCC 8 TP2 18 0 
9 0 19 C 

10 GNO 20 VCC 



293 logic symbol t 

& CTR 4-BIT BINARY COUNTERS 
RO(1)..J.!3L 

(divide-by-two and divide- CT=O 

by-eight) RO(2)..l.11L 

'-r r typical performance 
0lV2 

CKA~ 1>+ ~OA 
COUNT TOTAL 

TYPE CLEAR 

"'"'f ~OB FREQ POWER 

'293 32 MHz HIGH 160mW CKB.illl...t:::.. ~OC 1>+ CT 

~OO 'LS293 32 MHz HIGH 39mW 2 

SN54293 (J,FH) SN74293 (J,N) 
SN54LS293 (J,FH) SN74LS293 (J,N,FN) 

294 logic symbol t 

PROGRAMMABLE FREQUENCY 

[fn] DIVIDERS/DIGITAL TIMERS 
CLRi!..!.!..I:::. R 

(digitally programmable from 
f..-22 to 215) CLK1~ ;;'1 

typical performance CLK2~ ~TP 
~[fi] 

[TP] 

1 TYPE 1 POWER 1 1 f max - Hn=O] 

I'LS294 1150 mW 150 MHz 1 - [n = 1] 

f..-SN54LS294 (J,FH) SN74LS294 (J,N,FN) A~ 

}"I~ BJ..!l....- t fij r--E!-o 
C~ 

fo = 2n' 

O~ 

295 logic symbolT 

4-BIT BIDIRECTIONAL SRG4 
OC~ EN UNIVERSAL SHIFT 

LO/S'Ht REGISTERS M1 [LOAD] 

M2 [SHIFT] 

CLK~I>C3/2---' 
to, r 

typical performance SER..J.!L. 2.30 [> 'V~OA 
SERIAL A-.!3L 1,30 

SHIFT TOTAL B~ 1,30 [> 'V~QB TYPE DATA 
FREQ POWER C~ r-WL- Oc INPUT 

o~ ~OO 
'LS295B 30 MHz D 70mW 

SN54LS295B (J,FH) SN74LS295B (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 nc 8 QD 1 nc 11 nc 

2 nc 9 QA 2 nc 12 QD 

3 nc 10 CKA 3 nc 13 QA 

4 Qc 11 CKB 4 nc 14 CKA 

5 QB 12 ROil I 5 nc 15 nc 

6 nc 13 ROl21 6 Oc 16 CKB 

7 GND 14 VCC 7 nc 17 nc 

8 °B 18 ROlli 

9 nc 19 ROl21 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 B 9 nc 1 nc 11 nc 

2 A 10 nc 2 B 12 nc 

3 TP 11 ClR 3 A 13 nc 

4 ClKl 12 nc 4 TP 14 ClR 

5 ClK2 13 nc 5 ClK 1 15 nc 

6 nc 14 D 6 nc 16 nc 

7 Q 15 C 7 ClK2 17 nc 

8 GND 16 VCC 8 nc 18 D 

9 0 19 C 

10 GND 20 VCC ITJ 
I 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 SER 8 OC 1 nc 11 nc 

2 A 9 ClK 2 SER 12 oc 

3 8 10 QD 3 A 13 ClK 

4 C 11 Qc 4 B 14 QD 

5 D 12 QB 5 nc 15 nc 

6 LD/SR 13 QA 6 e 16 QC 
7 GND 14 Vec 7 nc 17 nc 

8 D 18 °B 
9 lD/!m 19 QA 

10 GND 20 vcc 

6-95 



• 

6·96 

PRODUCT GUIDE 

297 pin assignments 

DIGITAL PHASE·LOCKED· J, N PACKAGES FH, FN PACKAGES 

LOOP FILTERS 
1 6 9 +Al 1 nc 11 nc 

2 A 10 +6 2 6 12 +Al 
(cascadable for higher· 3 ENCTR 11 XOPRO 3 A 13 +6 

order loops) 4 K CLK 12 ECPO 4 ENCTR 14 XOPRO 

5 110 CLK 13 +A2 5 K CLK 15 ECPO 

typical performance 6 0/0 14 0 6 nc 16 nc 

simplified block diagramt 7 110 OUT 15 C 7 lID CLK 17 +A2 

DELAY 8 GNO 16 VCC 8 DIU 18 0 

TYPE POWER 
f max (FROM 

9 110 OUT 19 C 

KCLK IIIDCLK 
MODULO CONTROLS 

10 GNO 20 VCC 

I/DCLK) ~ 
'LS297 375 mW 50 MHz 135 MHz 18.5 ns D C B A 

SN54LS297 (J,FH) SN74LS297 (J,N,FN) 
lI4),,15)ll) ,,2) 

K-COUNTER (4) 
I I I I 

CLOCK (6) 1 I 
DOWN/UP CONTROL 

MODULO-K 

~ I K-COUNTER (3) 1 COUNTER 

ENABLE 

I/O CLOCK 
(5) lINCREMENT/DECREMENTl 17) 

liD OUTPUT 

r CIRCUIT I 
PHASE Al 

(9) 

'"" rJk 
(111 EXCLUSIVE-OR PHASE 

DETECTOR OUTPUT 

PHASE B 
(101 

L.c~ 1121 EDGE-CONTROLLED PHASE 

PHASE A2 
1131 

~ 
DETECTOR OUTPUT 

298 logic symbolt pin assignments 

QUAD 2·INPUT MULTIPLEXERS 

WITH STORAGE ws~ G1 
elK 11 i>C2 

typical performance ;, 
A1.l1!-

TYPE POWER DELAY· A2.E!-

'298 195mW 20 ns B1.J..1L 

'LS298 65mW 20 ns B2....l.1L-

C1....!2l.-
• From clock to non-inverted output C2~ 

SN54298 (J,FH) SN74298 (J,N) 01-1ZL 

SN54LS298 (J,FH) SN74LS298 (J,N,FN) 02~ 

t Pm numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

1,20 
1,20 

MUX 

~OA 

~OB 

-illLoc 

...iELOo 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

J, N PACKAGES FH, FN PACKAGES 

1 B2 9 Cl I nc " nc 

2 A2 10 WS 2 82 12 Cl 

3 Al 11 CLK 3 A2 13 ws 
4 81 12 00 4 Al 14 CLK 

5 C2 13 Oc 5 81 15 00 

6 02 14 as 6 nc 16 nc 

7 01 15 OA 7 C2 17 Oc 

8 GNO 16 VCC 8 02 18 08 

9 01 19 OA 

10 GNO 20 VCC 



299 
a·BIT BIDIRECTIONAL 

UNIVERSAL SHIFT/STORAGE 

REGISTERS 

{three-state outputs) 

typical performance 

SERIAL 
SHIFT 

TYPE 
FREQ 

DATA 

INPUT 

'ALS299 30 MHz 0 

'LS299 35 MHz 0 

'S299 50 MHz 0 

ASYNC TOTAL 

CLEAR POWER 

LOW 100mW 

LOW 175 mW 

LOW 750 mW 

SN54ALS299 (J,FH) 
SN54LS299 (J,FH) 
SN54S299 (J,FH) 

SN74ALS299 (N,FN) 
SN74LS299 (J,N,FN) 
SN74S299 (J,N,FN) 

301 
256·BIT RANDOM·ACCESS 

MEMORIES 

(256 '·bit words, open· 

collector output) 

typical performance 

SN74S301 (J,N) 

logic symbolt 

SRGB 

SL (111) L2;;:.A.;.;:D~ ___ -..J 

logic symbol t 

AO (1) 

Al (2) 

A2 (15) 

A3 (7) 
A4 (9) 

A5 (10) 

A6 (11) 

A7 (14) 

(3) 

RAM 256 Xl 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

1 50 11 5R 

2 (;1 12 CLK 

3 (;2 13 B/QB 

4 G/OG 14 D/OD 

5 E/OE 15 F/OF 

6 C/OC 16 H/OH 

7 A./QA 17 °H' 
a °A' lB 5L 

9 ern 19 51 

10 GND 20 VCC 

FH, FN PACKAGES 

50 11 5R 

G1 12 CLK 

3 G2 13 BlOB 

4 G/QG 14 D/OD 

E/OE 15 F/OF 

C/OC 16 H/OH 

0A' 18 5L 

9 CLR 19 51 

10 GND 20 VCC 

(17) Ow 

I 

~ 
I 

pin assignments 

J, N PACKAGES 

1 AO 9 A4 

2 Al 10 AS 

3 51 11 A6 

4 S2 12 R/W 

5 53 13 D 

6 ° 14 A7 

7 A3 15 A2 

8 GND 16 VCC 

6-97 
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6-98 

PRODUCT GUIDE 

317 logic symbolt 

256-BIT RANDOM-ACCESS 
AO~ 

RAM64X4 

}~ 
MEMORIES WITH OPEN-COLLECTOR Al.$--

OUTPUTS A2~ 

(64 words of 4 bits each) A3~ 
A4~ 

typical performance A5~ 

I I ADDRESS I ENABLE I POWERI I Sl~ [j TYPE Gl 
TIME TIME BIT S2~ 

l'ALS317 I I 20 ns I 0,9 mW I 30 ns Riw~ 1 EN [READ) 

1 C2 [WRITE) 

SN54ALS317 (J,FH) SN74ALS317 (N,FN) (13) 
:t 

~~ (15) 
A,2D 

02 (17) 

03 (19) 

318 logic symbol t 

256-BIT RANDOM-ACCESS 

MEMORIES WITH OPEN-COLLECTOR AO~ 
OUTPUTS A1El....-. 

(32 words of 8 bits each) 
A2~ 
A3~ 

typical performance A4~ 

I TYPE 
I ADDRESS I ENABLE I POWERI I 

TIME TIME BIT ~1~ 
S2~ 

I 'ALS318 I 30 ns I 20 ns I 0,9 mW I R/W~ 
SN54ALS318 (J,FH) SN74ALS318 (N,FN) 

DOO,~ 
001~ 
002~ 
003~~ 
004~ 
005~~ 
006~ 
D07~ 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

RAM 32 X 8 

}~ 
J Gl 

1 EN [WRITE) 
1 C2 [READ) , 
A,20 

0.3 

r 
AQ 

r 

A,Z3 

(12) 00 

(14) 01 

(16) 02 

(18) 03 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 AD 11 nc 1 AD 11 nc 

2 Al 12 00 2 Al 12 00 

3 A2 13 DO 3 A2 13 DO 

4 A3 14 01 4 A3 14 01 

5 A4 15 01 5 A4 15 01 

6 A5 16 02 6 A5 16 02 

7 RIW 17 02 7 RIW 17 02 

8 51 18 03 8 51 18 03 

9 52 19 03 9 52 19 03 

10 GND 20 Vee 10 GND 20 Vee 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 AD 11 nc 1 AD 11 nc 

2 Al 12 000 2 A1 12 000 

3 A2 13 001 3 A2 13 001 

4 A3 14 002 4 A3 14 002 

5 A4 15 003 5 A4 15 003 

6 nc 16 004 6 nc 16 004 

7 RW 17 005 7 RW 17 005 

8 51 18 006 B 51 18 006 

9 52 19 007 9 52 19 007 

10 GND 20 Vee 10 GND 20 Vee 



PRODUCT GUIDE 

319 logic symbol t pin assignments 

64-BIT RANDOM ACCESS 
RAM16X4 J, N PACKAGES 

AO~ 

JA~ 
1 AO 9 03 

MEMORIES A1....!l§L 2 s 10 03 

(16-four bit words, open- A2~ 
3 AiW 11 04 

collector outputs) A3~ 
4 01 12 04 

5 01 13 A3 

typical performance s~ Gl 6 02 14 A2 

Rfflt 1 EN [READI 7 02 15 A1 

ADDRESS ENABLE POWER/ 1 C2 [WRITEI 8 GNO 16 Vcc 
TYPE , 

A~~al TIME TIME BIT Dl~ A,2D 
'LS319A 50 ns 35 ns 2,7 mW D2..i2L ~a2 

SN54LS319A (J,FH) SN74LS319A (J,N,FN) 
D3..l!Q.L ~a3 
I~ ~a4 D4 

320 logic symbol t pin assignments 

CRYSTAL-CONTROLLED G J, N PACKAGES 

TANKl ~ 
J1..IL ~F 1 TANK1 9 F' 

OSCILLATORS TANK ::::.....J..!.! F 2 TANK2 10 F' 

TANK2~ TANK --:-- 3 GN01 11 vcc' 
typical performance XTAL1~ XTAL C> ~F' 

4 FFO 12 F 

f max I POWER I XTAL2 ~ 5 FFO 13 nc 
TYPE XTAL p:........ill F' 6 nc 14 XTAL1 

'LS320 30MHzl210mWJ ~ 7 F 15 XTAL2 

FFD~ ~FFa 8 GN02 16 VCC ~ 
SN54LS320 (J) SN74LS320 (J,N) 

For chip carrier information, 

321 logic symbol t 

CRYSTAL-CONTROLLED G 

OSCILLATORS .nIL 

TANKl ~ (with F/2 and F/4 count-down TANK 

outputs) C> 

TANK2 ~ TANK 
typical performance 

XTALl ~ CTRDIV4 
TYPE FREQ I POWER I XTAL 

p- CT{; 'LS321 30 M Hz I 235 mW I 
XTAL2 ~ XTAL 

SN54LS321 (J) SN74LS321 (J,N) ~Cl 
FFD~ 10 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

contact the factory, 

pin assignments 

J, N PACKAGES 
(7) 

1 TANK1 9 F' I--:-:-=:- F 

~F 2 TANK2 10 F' 

3 GN01 11 Vcc' 

~F' 
4 FFO 12 F 

5 FFO 13 F/2 

~F' 6 F/4 14 XTAL1 

7 F 15 XTAL2 

~F/2 8 GN02 16 Vcc 

For chip carrier information, 
(6) contact the factory. ~F/4 

~FFa 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

FH, FN PACKAGES 

1 nc 11 nc 
2 AO 12 03 

3 S 13 03 

4 R/W 14 04 

5 01 15 04 

6 nc 16 nc 
7 Q1 17 A3 

8 02 18 A2 

9 Q2 19 A1 

10 GNO 20 Vcc 

6-99 
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PRODUCT GUIDE 

322 logic Iymbolt 

SRG8 
8·BIT SHIFT REGISTERS WITH CIJr~ R 
SIGN EXTEND OE J!!l...I:::.. 2EN15 
(three-state outputs, G...!.!.!...r::: G3 

SIP ~ 3M1 [SHIFT) multiplexed I/O) 

typical performance 
3M2 [PAR LOAD) 

ClK J.llL:> C611 .... 

SERIAL 
., r 

SHIFT ASYNC t> 
TYPE DATA POWER SfJ.1!L G4 FREQ CLEAR 

INPUT 8,4,1,60 
'LS322A 35 MHz 0 LOW 175mW OS J!!L G5 

DO --ill..- 4,5,1,60 
SN54LS322A (J,FH) SN74LS322A (J,N,FN) 

01 J.ffi- 4,5,1,60 

A/OA~ 2,60 Z7 

-J; 
\17,15 

BlaB 2,60 t> 

C/Oc~ 
\18,15 Z8-r-

O/Oo~ 

E/aE.~ (14 
F/OF 
G/OG (7 

H/OH(~ 2,60 t> 
\114,15 --.Ui 

-1!!LOH' 

323 logic symbolt 

CLli~ 
SRG8 

8·BIT BIDIRECTIONAL 

tJc SHIFT/STORAGE REGISTERS G 1.!&..£:::. 
G2~ 3EN13 

(three-state outputs) 
SO~ o }M2.. typical performance S1~ 1 3 

SERIAL CLK..illl-;> C4/1 .. /2 +-SHIFT 
TYPE DATA POWER 

SR-WL- ~ 40 r --i!L a ' FREQ 
INPUT m ' ~ A 

AlOA~ 3,40 t> 
'ALS323 30MHz 0 100mW 

(131 \15,13 Z5 
'LS323 35 MHz 0 175 mW 

B/OB~ 3,40 t>Z6 
SN54ALS323 (J,FH) SN74ALS323 (N,FN) (61 \16,13 
SN54LS323 (J,FH) SN74LS323 (J,N,FN) C/Oc~ 

D/O;iC: E/O
O 

(5 

:;~~~ G 16 
H/OH( 3,40 t> 

\112,13 ~ 
-l.!Z!....OH' SL~2,40 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection, 

6-100 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 G 11 ClK 1 G 11 ClK 

2 5/15 12 QH' 2 SIP 12 QH' 

3 DO 13 H/QH 3 DO 13 H/QH 

4 A/QA 14 F/QF 4 A/QA 14 F/QF 

5 C/QC 15 D/QD 5 C/OC 15 0100 

6 E/QE 16 B/QB 6 EIOE 16 BlaB 

7 G/QG 17 01 7 G/OG 17 01 

8 OE 18 SE B OE 18 SE 

9 ClR 19 OS 9 ClR 19 OS 

10 GND 20 VCC 10 GND 20 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 SO 11 SR 1 SO 11 SR 

2 ~1 12 ClK 2 ~1 12 ClK 

3 ~2 13 B/QB 3 02 13 BlaB 

4 G/OG 14 0100 4 G/OG 14 0100 

5 EIOE 15 FIOF 5 EIOE 15 FIOF 

6 C/OC 16 H/OH 6 C/OC 16 H/OH 

7 A/OA 17 QH' 7 A/OA 17 OH' 

8 OA' 18 5l 8 OA' 18 5l 

9 mI 19 51 9 mI 19 51 

10 GND 20 VCC 10 GND 20 VCC 



PRODUCT GUIDE 

347 logic symbol t 
pin assignments 

BCD~O~EVEN~EGMENT J. N PACKAGES 

DECODERS/DRIVERS 
BIN/7-SEG l> 1 B 9 e 

-I~ 
IT1) 

(open-collector outputs, low-voltage BI/RBO ;;>1 
2 e 10 d 

3 IT 11 c 

version of 'LS47) ~ 4 BIIRBO 12 b 
(5) ,..., 

typical performance RBI & C G21 5 RBI 13 a 

(3) 6 D 14 9 rr OUTPUT OFF~TATE 

L 
7 A 15 f 

TYPE SINK OUTPUT POWER CT=oLL-
8 GND 16 vec 

CURRENT VOLTAGE ~ (13) a 
V20 a 20,210 FH. FN PACKAGES 

~b SN54LS347 12 mA 7V 35 mW A.i!L-- 1 
b 20,210 1 nc 11 nc 

SN74LS347 24 mA 7V 35mW B~ 
c 20,210 f.... (11) 

c 2 B 12 e 
2 

d 20,210 ~d 3 e 13 d 

SN54LS347 (J,FH) SN74LS347 (J,N, FN) c.!.!L- 4 e 20,210 f.... (9) 
e 

4 ['I 14 c 

0121-- 8 20,210 ~f 
5 BIIRBO 15 b 

f 6 nc 16 nc 
9 20,210 (14) 

9 7 RBI 17 a 
8 D 18 9 

9 A 19 f 

10 GND 20 Vec 

348 logic symbol t pin assignments 

8-LINE TO 3-LlNE 
HPRIIBIN J. N PACKAGES 

PRIORITY ENCODERS (10) ..... 
l> --,- 1 4 9 AO 

0 0/Z10 10 ;;>1 
2 5 10 0 

(with three-state outputs) 1 
(11) ..... l/Zll 11 3 6 11 1 

typical performance 
(12) ..... - 4 7 12 2 

2 2/Z12 12 5 E1 13 3 

I TYPE I DELAY I POWER I 3 
(13) .... 

3/Z13 13 6 A2 14 GS 
18~EO 

(1) ...... 7 A1 15 EO 

I 'LS348 I 16 ns I 63 mW I 4 4/Z14 14 8 GND 16 Vee 
(2) ... 19ENa ~GS 

5 5/Z15 15 
SN54LS348 (J,FH) SN74LS348 (J,N,FN) (3) .... FH. FN PACKAGES 

6 6/Z16 16 
(4) ...... 1 nc 11 nc 

7 7/Z17 17 2 4 12 AO - 3 5 13 0 

la \7 ~AO 4 6 14 1 

C ~Al 
5 7 15 2 

V18 2a \7 6 nc 16 nc 

EI 
(5) 

G19 4Cl\7 ~A2 7 E1 17 3 

8 A2 18 GS 

9 A1 19 EO 

10 GND 20 Vee 

t Pin numbers shown on logic symbols 

are for J and N packages only. 

FONT TABLE Tl - NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS USING 'LS347 

nc - no internal connection. 101 11213IyI5IblllaI9Icl:JIU IClc! I 
o 3 4 6 7 8 9 10 11 12 13 14 15 

TEXAS INSTRUMENTS 6-101 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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PRODUCT GUIDE 

351 logic symbolt 

DUAL 8-LlNE TO 1-LlNE DATA 
G~ EN SELECTORS/MULTIPLEXERS 

A~O} (three'5tate outputs; four ~~ G~ 
common data inputs) C~ 2 7 

typical performance ., 
MUX 

DELAY TIMES 100~ 0 

DATA TOTAL 101 .!Zl..- 1 
TYPE FROM 102~2 TOINV POWER 

OUTPUT 
ENABLE 103~3 

04 (14) 4/Z14 '351 10 ns 17 ns 220mW Ti3I 
05 -:-:-:::-- 5/Z15 

SN74351 (J,N) 06~ 6/Z16 
D7~ 7/Z17 

(18) MUX 
200 ~ 0 
201~1 

202~ 2 

203~ 3 

14,4 

15,5 

16,6 

17,7 

352 logic symbolt 

DUAL 4-LINE TO 1-LlNE DATA 

SELECTORS/MULTIPLEXERS A (14) 
O)G~ 

(inverting version of 'LS153) (2) 
B 1 3 

typical performance MUX 
1G.ill...E::... EN DELAY TIMES 
1CO~ DATA FROM TOTAL 

0 
TYPE TOINV (5) 

ENABLE POWER 1C1 :ill:: 1 OUTPUT 
32,5 mW 2 'ALS352 6 ns 4,5 ns 1C2 (3) 

'AS352 2.7 ns 4.5 ns 122.5 mW 1C3~3 

'LS352 15 ns 18.5 ns 31mW 2G .!illJ:::::,. 

SN54ALS352 (J,FH) SN74ALS352 (N,FN) 
2CO~ 
2C1 l1!.L-SN54AS352 (J,FH) SN74AS352 (N,FN) .!.!&..-SN54LS352 (J,FH) SN74LS352 (J,N,FN) 2C2 
2C3~ 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

r 

~ \l 1V 

\l~2Y 

~1Y 

~2Y 

6-102 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J, N PACKAGES 

1 lY 11 07 

2 "IT 12 06 

3 A 13 05 

4 B 14 04 

5 C 15 203 

6 100 16 202 

7 101 17 201 

8 102 18 200 

9 103 19 2Y 

10 GNO 20 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 lG 9 2Y 1 nc 11 nc 
2 B 10 2CO 2 lG 12 2Y 

3 lC3 11 2Cl 3 B 13 2CO 

4 lC2 12 2C2 4 lC3 14 2Cl 

5 lCl 13 2C3 5 lC2 15 2C2 

6 lCO 14 A 6 nc 16 nc 
7 lY 15 2G 7 lCl 17 2C3 

8 GNO 16 Vec 8 lCO 18 A 

9 lY 19 2G 

10 GNO 20 VCC 



353 
DUAL 4·L1NE TO 1·L1NE DATA 

SELECTORS/MUL TIPLEXERS 

Ithree-state outputs, inverting 

version of 'LS253 

typical performance 

DELAY TIMES 

DATA 
FROM 

TYPE TOINV 

OUTPUT 
ENABLE 

'ALS353 6 ns 4.5 ns 

'AS353 2.7 ns 5.5 ns 

'LS353 12 ns 13 ns 

TOTAL 

POWER 

40mW 

130mW 

43 mW 

SN54ALS353 (J,FH) SN74ALS353 (N,FN) 

SN54AS353 (J,FH) SN74AS353 (N,FN) 

SN54LS353 (J,FH) SN74LS353 (J,N,FN) 

logic symbol t 

A (14) 

B (2) 0)0.2. 
1 3 

MUX 
fa J.!l..J:::.. EN 

1CO..ill.- 0 

lCl~l \) t::JZL. 1 Y 

lC2~3) 2 

1C3..Jd.....- 3 
2G~~------~ 

2CO ..!.l2L-
2C1.!l1!-

2C2~ 
~2Y 

2C3 ~'--____ ~ 

354 logic symbol t 

B·L1NE TO 1·LINE DATA ...--""'M'""U.,.X-..... 

SELECTORS/MULTIPLEXERS/ 

TRANSPARENT REGISTERS 

(three-state outputs) 

typical performance 

DELAY TIMES 

DATA DATA TO 

TYPE 
FROM 

TOINV NON·INV 

OUTPUT OUTPUT 
ENABLE 

'LS354 23.5 ns 23.5 ns 16 ns 

oJ!. 
7 

SN54LS354 (J,FH) SN74LS354 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

\)~W 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • OALLAS, TEXAS 75265 

1 

2 

3 

4 

5 

6 

7 

8 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1G 9 2Y 1 nc 11 nc 

B 10 2CO 2 1G 12 2Y 

1C3 11 2C1 3 B 13 2CO 

1C2 12 2C2 4 1C3 14 2C1 

1C1 13 2C3 5 1C2 15 2C2 

1CO 14 A 6 nc 16 nc 

1Y 15 2G 7 1C1 17 2C3 

GNO 16 VCC B 1CO 18 A 

9 1Y 19 2G 

10 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

07 11 ~ 1 07 11 ~ 

06 12 52 2 06 12 52 

05 13 51 3 05 13 51 

04 14 50 4 04 14 50 

03 15 G1 5 03 15 G1 

02 16 G2 6 02 16 G2 

01 17 G3 7 01 17 G3 

DO 18 W 8 DO 18 W 

DC 19 Y 9 DC 19 Y 

GNO 20 VCC 10 GNO 20 VCC 

6·103 



-

PRODUCT GUIDE 

355 
a·LlNE TO 1·LlNE DATA 

SELECTORS/MULTIPLEXERS/ 

TRANSPARENT REGISTERS 

(open-collector outputs) 

typical performance 

DELAY TIMES 

DATA DATATO 

TO INV NON·INV 
FROM 

ENABLE 
OUTPUT OUTPUT 

31.5 ns 30 ns 21.5 ns 

SN54LS355 (J,FH) SN74LS355 (J,N,FN) 

356 
B·LlNE TO 1·LINE DATA 

SELECTORS/MUL TIPLEXERS/ 

EDGE·TRIGGERED 

REGISTERS 

(three-state output) 

typical performance 

DELAY TIMES 

DATA DATA TO 
FROM 

TOINV NON·INV 
ENABLE 

OUTPUT OUTPUT 

23.5 ns 23.5 ns 16 ns 

logic symbol t 

G1 
02 
G3 

SC 
SO 

S1 

S2 

Dc 

DO 

01 

02 

03 

D4 

05 

06 

07 

logic symbolt 

01 
G2 
G3 

SC 
SO 

S1 

S2 

elK 

DO 

01 
02 

SN54LS356 (J,FH) SN74LS356 (J,N,FN) 03 
04 

05 

06 

07 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

MUX 

6·104 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DAllAS. TEXAS 75265 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 07 11 ~ 1 07 11 S-C 

2 06 12 52 2 06 12 52 

3 05 13 51 3 05 13 51 

4 04 14 50 4 04 14 50 

5 03 15 Gl 5 03 15 Gl 

6 02 16 G2 6 02 16 G2 

7 01 17 G3 7 01 17 G3 

8 00 18 W 8 DO 18 W 

9 OC 19 Y 9 OC 19 Y 

10 GNO 20 Vcc 10 GNO 20 Vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 07 11 ~ 1 07 11 SC 
2 06 12 52 2 06 12 52 

3 05 13 51 3 05 13 51 

4 04 14 50 4 04 14 50 

5 03 15 01 5 03 15 Gl 

6 02 16 G2 6 02 16 G2 

7 01 17 G3 7 01 17 G3 

8 DO 18 W 8 00 18 W 

9 ClK 19 Y 9 ClK 19 Y 

10 GNO 20 Vcc 10 GNo 20 Vcc 



PRODUCT GUIDE 

357 logic symbolt pin assignments 

B-LlNE TO 1-LINE DATA 
MUX J, N PACKAGES .FH, FN PACKAGES 

Gl~J 
1 D7 11 5C 1 D7 11 5C 

SELECTORS/MUL TIPLEXERS/ 2 D6 12 52 2 D6 12 52 

EDGE-TRIGGERED G2 J.ill.b. EN 3 D5 13 51 3 D5 13 51 

REGISTERS G3 .!.l.!L- 4 D4 14 50 4 D4 14 50 

SC .ll.!.Lt:::.. C8 
5 D3 15 Gl 5 D3 15 Gl 

(open-collector outputs) 

00 illL§ 6 D2 16 G2 6 D2 16 G2 

7 Dl 17 G3 7 Dl 17 G3 
typical performance SI .!ill.- 80 G ...Q.. 8 DO 18 W 8 DO 18 W 

S2 .ll!l...- 80 7 9 elK 19 Y 9 ClK 19 Y 

DELAY TIMES CLK .!!L->C9 10 GND 20 VCC 10 GND 20 vec 

DATA DATA TO ., .. 
FROM 

DO .!&.- 90 0 ;;;>1 TOINV NON-INV ENABLE 
01 .ill.....- "9'D'1 [> 

OUTPUT OUTPUT 
31.5 ns 30 ns 25 ns 02 .!ll...- "'9"i)'"2 Q r--J!& Y 

SN544LS357 (J,FH) SN74LS357 (J,N,FN) 
03 ~ "'90'"3 
D4 ill.- "'9i)""'-:i 
05 .!1l....- "90-5 Q~W 
06 ill-- "9D6 
07 .l.!L- To7 

365 logic symbolt pin assignments 

HEX BUS DRIVERS Gl~ J, N PACKAGES FH, FN PACKAGES 
G2 (15) EN 1 Gl 9 Y4 1 nc 11 nc 

(non-inverted three-state out- 2 Al 10 A4 2 Gl 12 Y4 

puts, gated enable inputs) Al~ [> \l~ Yl 3 Yl 11 Y5 3 Al 13 A4 

typical performance A2~ ~Y2 4 A2 12 A5 4 Yl 14 Y5 

A3~ ~Y3 5 Y2 13 Y6 5 A2 15 A5 
MAX MAX 6 A3 14 A6 6 nc 16 nc POWER A4~ ~Y4 TYPE DELAY SOURCE SINK DISSIPATION 7 Y3 15 G2 7 Y2 17 Y6 

CURRENT CURRENT A5~ (11) Y5 
8 GND 16 Vec 8 A3 18 A6 

SN54365A 12 ns 2 mA 325 mW ~ 32 mA A6~ 9 Y3 19 G2 
SN74365A 12 ns -5.2 mA 32 mA 325 mW I-- Y6 

SN54ALS365 7 ns -12 mA 12 mA 53 mW 10 GND 20 Vec 

SN74ALS365 7 ns -15 mA 24 mA 53 mW 
SN74ALS365-1 7 ns -15 mA 48 mA 53 mW 
SN54LS365A 9.5 ns -1 mA 12 mA 70mW 
SN74LS365A 9.5 ns -2.6 mA 24 mA 70mW 

SN54365A (J,FH) SN74365A (J,N) SN74ALS365·1 (N,FN) 
SN54ALS365 (J,FH) SN74ALS365 (N,FN) SN54LS365A (J,FH) SN74LS365A (J,N,FN) 

366 logic symbolt pin assignments 

HEX BUS DRIVERS Gl~ J, N PACKAGES FH, FN PACKAGES 

(inverted three-state outputs, 
02 (15) EN 1 Gl 9 Y4 1 nc 11 nc 

Al ~ [> \l p.......EL Yl 
2 Al 10 A4 2 Gl 12 Y4 

gated enable inputs) 
3 Yl 11 Y5 3 Al 13 A4 

typical performance A2~ ~Y2 4 A2 12 A5 4 Yl 14 Y5 

A3 ~ p.....J!!. Y3 5 Y2 13 Y6 5 A2 15 A5 

A6 6 16 nc MAX MAX POWER A4~ ~Y4 6 A3 14 nc 

TYPE DELAY SOURCE SINK DISSIPATION A5~ ~Y5. 
7 Y3 15 G2 7 Y2 17 Y6 

CURRENT CURRENT 8 GND 16 VCC 8 A3 18 A6 
SN54ALS366 5.5 ns -12 mA 12 mA 40mW A6~ ~Y6 9 Y3 19 ~2 
SN74ALS366 5.5 ns -15 mA 24 mA 40 mW 10 GND 20 Vcc 
SN74ALS366·1 5.5 ns -15 mA 48 mA 40 mW 
SN54366A 11 ns -2 mA 32 mA 295 mW 
SN74366A 11 ns -5.2 mA 32 mA 295 mW 
SN54LS366A 9.5 ns -1 mA 12 mA 60mW 
SN74LS366A 9.5 ns 2.6 mA 24 mA 60mW 

SN54366A (J,FH) SN74366A (J,N) SN74ALS366·1 (N,FN) 
SN54ALS366 (J,FC) SN74ALS366 (N,FN) SN54LS366A (J,FH) SN74LS366A (J,N,FN) 

nc - no internal connection. 

tPin numbers shown on logic symbols are for J and N packages only. 

TEXAS INSTRUMENTS 6-105 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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367 logic symbol t 

HEX BUS DRIVERS (1) 
(non-inverted three-state outputs organized 1G" EN 

to facilitate handling of 4-bit data) 1A1~ ~ C> \l (5) 
1Y1 

typical performance 1A2~ 
~ 

1Y2 

MAX MAX POWER 1A3 .ill...- 1Y3 
TYPE DELAY SOURCE SINK DISSIPATION 1A4~ ~ 1Y4 CURRENT CURRENT 

SN54ALS367 7 ns -12 rnA 12 rnA 53 rnW 
20 

(15) 
EN SN74ALS367 7 ns -15 rnA 24 rnA 53 rnW 

SN7 4ALS36 7·1 7 ns -15 rnA 48 rnA 53 rnW 
SN54367A 12 ns -2 rnA 32 rnA 325 rnW (12) (11) 

2Y1 2A1 C> \l SN74367A 12 ns - 5.2 rnA 32 mA 325 rnW (14) (13) 
2Y2 SN54LS367A 9.5 ns - 1 rnA 12 mA 70rnW 2A2 

SN74LS367A 9.5 ns - 2.6 mA 24 rnA 70 rnW 

SN54367A (J.FH) SN74367A (J,N) 
SN54ALS367 (J,FH) SN74ALS367 (N,FN) 

SN74ALS367-' (N,FN) 
SN54LS367A (J,FH) SN74LS367A (J,N,FN) 

368 logic symbolt 

HEX BUS DRIVERS 
1G (1) J EN (inverted three-state outputs organized 

to facilitate handling of 4-bit data) 
1A1..!!!...- C> \l~ 1Y1 

typical performance 1A2~ ~1Y2 
MAX MAX POWER 1A3~ ~1Y3 

TYPE DELAY SOURCE SINK DISSIPATION 1A4~ ~1Y4 
CURRENT CURRENT 

SN54ALS368 5.5 ns 12 rnA 12 mA 40rnW 
2G 

(15) J -15 rnA 24 rnA 40rnW EN SN74ALS368 5.5 ns 
SN74ALS368·1 5.5 ns -15 rnA 48 rnA 40rnW 
SN54368A 11 ns -2 rnA 32 rnA 295 rnW 2A1 

(12) 
C> \l 

(11) 2Y1 
SN74368A 11 ns -5.2 rnA 32 rnA 295 rnW 2A2 (14) (13) 

2Y2 
SN54LS368A 9.5 ns -1 rnA 12 rnA 60mW 
SN74LS368A 9.5 ns - 2.6 rnA 24 rnA 60rnW 

SN54368A (J,FH) SN74368A (J,N) 
SN54ALS368 (J,FH) SN74ALS368 (N,FN) 

SN74ALS368-' (N,FN) 
SN54LS368A (J,FH) SN74LS368A (J,N,FN) 

370 logic symbol t 

2048-BIT READ-ONLY .... ROM 512 X 4 

MEMORIES AO~ 0 

(512 4-bit words; three- A1~ 
state outputs) A2~ 

typical performance A3~ 
A4~ I TYPE I ADDRESS ENABLE I POWERI I 
A5~ TIME TIME BIT 

1 'S370 1 45 ns '5 ns 1 0.26 mW I A6~ 

SN54S370 (J) SN74S370 (J,N) A7~ 
A8~8 

This product is no s~ nt 
longer in production. 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

A\l ~Q1 
>A 5~1 A\l ~Q2 

~Q3 A\l 

A\l ~Q4 

6-106 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 lG 9 lY4 1 nc 11 nc 
2 lAl 10 lA4 2 lei 12 lY4 

3 IY' 11 2Yl 3 lAl 13 lA4 

4 lA2 12 2Al 4 lYl 14 2Yl 

5 lY2 13 2Y2 5 lA2 15 2Al 

6 lA3 14 2A2 6 nc 16 nc 
7 lY3 15 2G 7 lY2 17 2Y2 

8 GND 16 Vee 8 lA3 18 2A2 

9 lY3 19 2G 

10 GND 20 vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 lG 9 lY4 1 nc 11 nc 
2 lAl 10 lA4 2 lG 12 lY4 

3 lVl 11 2Vl 3 lAl 13 lA4 

4 lA2 12 2Al 4 lVl 14 2Vl 

5 lV2 13 2V2 5 lA2 15 2Al 

6 lA3 14 2A2 6 nc 16 nc 
7 lV3 15 2"G 7 lV2 17 2V2 

8 GND 16 Vee 8 lA3 18 2A2 

9 lV3 19 2G 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES 

1 A6 9 04 

2 A5 10 03 

3 A4 11 02 

4 A3 12 01 

5 AO 13 5 
6 Al 14 A8 

7 A2 15 A7 

8 GND 16 Vee 

For chip carrier information, 
contact the factory. 



371 logic symbol t 

2048·BIT READ-ONLY 
AO~ 

_, ROM 256 X B 

MEMORIES 0 

Al~ A'V ~01 (256 8·bit words; three· 

state outputs) A2~ A'V ~02 
A3~ ~03 

typical performance >A 2~5 A'V 

A4~ A'V ~04 I ADDRESS I ENABLE I POWERI 

I A5~ --l!.!.L 05 TYPE A'V 
TIME TIME BIT 

A6~ A'V ~06 
'S371 I I 10.26 mW j 45 ns 15 ns 

A7~7 ~07 A'V 
SN54S371 (J,FH) SN74S371 (J,N,FN) 

Sl~ '} (14) 
A'V -oa 

This product is no S2~ longer in production. 

373 logic symbol. 'LS373, ·ALS373. 'AS373t 

OCTAL D·TYPE LATCHES Dc (1) 
EN 

Ithree-state outputs, common C (11) 
Cl 

output control, common enable) lD...ill- 10 

typical performance 2D~ 
3D...ill....-

TYPE OUT· DELAY TOTAL 4D~ 
PUTS POWER 5D~ 

'ALS373 Q 8 ns 70 mW 6D~ 
'AS373 7D....!.11L 
'LS373 Q 19 ns 120 mW BD...i.1L 
'S373 Q 7 ns 525 mW 

SN54ALS373 (J,FH) SN74ALS373 (N,FN) logic symbol, 'S373t 

SN54AS373 (J,FH) SN74AS373 (N,FN) Dc 1) 
EN 

SN54LS373 (J,FH) SN74LS373 (J,N,FN) C (11) Cl 
SN54S373 (J,FH) SN74S373 (J,N,FN) 

1O~1O 
2D~ 
3D...ill....-

4D~ 
5D~ 
6D~ 
7D....!.11L 

BD...i.1L 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

f> 'V--ill-lo 

~2Q 
~3Q 
W2L--4Q 

r-J,EL5Q 

~6Q 
~7Q 
~aQ 

'V~lQ 
~2Q 
~3Q 
W2L--4Q 

r-J,EL5Q 

~6Q 
~7Q 
~BQ 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 AD 11 05 1 AD 11 05 

2 A1 12 06 2 A1 12 06 

3 A2 13 07 3 A2 13 07 

4 A3 14 08 4 A3 14 08 

5 A4 15 Sl 5 A4 15 Sl 

6 01 16 52 6 01 16 ~2 

7 02 17 A5 7 02 17 A5 

8 03 18 A6 8 03 18 A6 

9 04 19 A7 9 04 19 A7 

10 GNO 20 Vee 10 GNO 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 ~ 11 e 1 N: 11 e 
2 10 12 50 2 10 12 50 

3 10 13 50 3 10 13 50 

4 20 14 60 4 20 14 60 

5 20 15 60 5 20 15 60 

6 30 16 70 6 30 16 70 

7 3D 17 70 7 3D 17 70 

8 40 18 SO S 40 lS SO -9 40 19 SO 9 40 19 SO 

10 GNO 20 Vee 10 GNO 20 Vee 

6·107 
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PRODUCT GUIDE 

374 logic symbol, 'LS374, 'ALS374, 'AS374 

OCTAL D-TYPE FLIP-FLOPS 

Ithree-state outputs, common ~.!2l....t::. EN 

<~ ~Cl output control, common clock) ClK 

typical performance '--1 
(3) 

POWER DATA TIMES 
10- 10 t> 
20~ TYPE FREQ PER SET- HOLD 

F-F UP 30~ 
'ALS374 50 MHz 10mW 40~ 
'AS374 

50~ 'LS374 50 MHz 17 mW 20 nst o nst 
'S374 00 MHz 56 mW 5 nst 2 nst 60~ 

t Rising edge of clock pulse 70~ 
(18) 

SN54ALS374 (J,FH) SN74ALS374 (N,FN) 80--'---

SN54AS374 (J,FH) SN74AS374 (N,FN) 
SN54LS374 (J,FH) SN74LS374 (J,N,FN) logic symbol, 'S374t 
SN54S374 (J,FH) SN74S374 (J,N,FN) 

OC J..!L.c:.. EN 

<~ ClK ~Cl 

'--, 
(3) 

10- 10 

20~ 
30~ 
40~ 
50~ 
60~ 
70~ 
80~ 

375 logic symbolt 

4-BIT BISTABLE LATCHES 10~1O 

lC,2C~ Cl 
typical performance C2 

20~ 

1 

20 

.1 'I TOTAL 30~ 
OUTPUTS DELAY 3D 

POWER 
3C,4C~ C3 

a,a I 12ns I 32mW j C4 
40~ 40 

SN54LS375 (J,FH) SN74LS375 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

r 
'V~lQ 
~2Q 
~3Q 

~4Q 
~5Q 
~6Q 
~ 7Q 

~8Q 

r-
'V~lQ 
~2Q 
~3Q 
~4Q 
~5Q 
~6Q 
~ 7Q 

~I 8Q 

~lQ 
~lQ 
~2Q 
~2Q 
~3Q 
~3Q 
~4Q 
~4Q 

6-108 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 OC 11 CLK 1 OC 11 CLK 

2 10 12 50 2 10 12 50 

3 10 13 50 3 10 13 50 

4 20 14 60 4 20 14 60 

5 20 15 60 5 20 15 60 

6 30 16 70 6 30 16 7Q 

7 3D 17 70 7 3D 17 70 

8 40 18 80 8 40 18 80 

9 40 19 80 9 40 19 80 

10 GNO 20 VCC 10 GNO 20 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 10 9 3D 1 nc 11 nc 
2 10 10 30 2 10 12 3D 

3 10 11 30 3 10 13 30 

4 1C,2C 12 3C,4C 4 10 14 30 

5 20 13 40 5 1C,2C 15 3C,4C 

6 2Q 14 4Q 6 nc 16 nc 
7 20 15 40 7 20 17 40 

8 GNO 16 VCC 8 20 18 40 

9 20 19 40 

0 GNO 20 VCC 



376 
QUAD J-j( FLIP-FLOPS 

(common clock, common clear) 

typical performance 

POWER DATA TIMES 

FREQ PER SET-, 
F-F UP HOLD 

45 MHz 65mW Onst 120nst 

t Rising edge of clock pulse 

SN54376 (J,FH) SN74376 (J,N) 

377 
OCTAL D-TYPE FLIP-FLOPS 

(single-rail outputs, common 

enable, common clock) 

typical performance 

POWER DATA TIMES 

FREQ PER SET-I HOLD 
F-F UP 

40 MHz 10.6mW 20 nst l 5 nst 

logic symbol t 

G 
CLK 

10 

20 

3D 

40 

50 

60 

70 
.. t RIsing edge of clock pulse SO 

SN54LS377 (J,FH) SN74LS377 (J,N,FN) 

378 logic symbolt 

G HEX D-TYPE FLIP-FLOPS 

(single-rail outputs, common 

enable, common clock) 
CLK 

10 

typical performance 20 

3D 
POWER DATA TIMES 

40 
FREQ PER SET- I 

F-F UP HOLD 
50 

60 

40MHz 10.6mW 20 nst I 5 nsf 

t Rising edge of clock pulse 

SN54LS378 (J,FH) SN74LS378 (J,N,FN) 

t Pin numbers shown on logic svmbols are for J and N packages onlv. 
nc - no internal connection. 

(4) 10 

(5) 20 

(12)' 
30 

(13) 40 

(2) 
10 

(5) 
20 

(6) 
30 

(9) 
40 

(12) 
50 

(15) 
60 

(16) 
70 

(19) 
SO 

(2) 
10 

(5) 
20 

(7) 
30 

(10) 
4Q 

(12) 
50 

(15) 
60 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH PACKAGE 

I ern 9 ClK I nc II nc 

2 lJ 10 3J 2 ClR 12 ClK 

3 lK II 3K 3 lJ 13 3J 

4 10 12 30 4 lK 14 3K 

5 20 13 40 5 10 15 30 

6 2K 14 4K 6 nc 16 nc 

7 2J 15 4J 7 20 17 40 

8 GNO 16 VCC S 2K IS 4K 

9 2J 19 4J 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

I G II ClK 1 <r 11 ClK 

2 10 12 50 2 10 12 50 

3 10 13 50 3 10 13 50 

4 20 14 60 4 20 14 60 

5 20 15 60 5 20 15 60 

6 30 16 70 6 30 16 70 

7 30 17 70 7 3D 17 70 

S 40 18 SO S 40 IS SO 

9 40 19 SO 9 40 19 SO 

10 GNO 20 VCC 10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 G 9 ClK 1 nc II nc 

2 10 10 40 2 G 12 ClK 

3 10 II 40 3 10 13 40 

4 20 12 50 4 10 14 40 

5 20 13 50 5 20 15 50 

6 3D 14 60 6 nc 16 nc 

7 30 15 60 7 20 17 50 

6 GNO 16 VCC 6 3D 16 60 

9 30 19 60 

10 GND 20 VCC 

6-109 



PRODUCT GUIDE 

379 logic symbol t 

QUAD D·TYPE FLlp·FLOPS G (1) 
G1 

(double.rail outputs, common ClK (9) 1C2 
enable, common clock) 

10.ill...-
~10 

typical performance 20 ~1Q 
-!!.!.. 20 

POWER DATA TIMES 20~ :::......J.2.!. 20 
FREQ PER SET· I HOLD 

30 !.!3.L- ~30 
F·F UP ::::.....!l.!l 30 

20 nst I 5 nst 40 MHz 10.6mW 
40~ ----llli 40 

t Rising edge of clock pulse ~45 
SN54LS379 (J,FH) 

SN74LS379 (J,N,FN) 

381 logic symbolt 

ARITHMETIC LOGIC UNITS! AlU 
SO~ }% FUNCTION GENERATORS 

(8 binary functions, use 'S182 for S1~ 
(1/2/3) CP ~p 

S2~ look·ahead carry) 
(1/2/3) CG ~G 

typical performance (1/2) BI 

,~ 
CARRY ADD TOTAL 

Cn 3CI 

TYPE -, r TIME TIME POWER 
AO~P 'LS381 16 ns 21 ns 175mW ---..ill....FO 
BO~O 

(1) 
'S381 11 ns 20 ns 525mW 

SN54LS381 (J,FH) 
A1....l2l..- P 

~F1 
B1~0 

(2) 
SN54S381 (J,FH) 
SN74LS381 (J,N,FN) A2~P (11) 
SN74S381 (J,N,FN) 

B2~0 
(4) --'---'-F2 

A3...!..!ZL P 
~F3 

B3~0 
(8) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
6-110 INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 G 9 CLK 1 nc 11 nc 
2 10 10 30 2 G 12 CLK 
3 10 11 30 3 10 13 30 

4 10 12 3D 4 10 14 30 

5 20 13 40 5 10 15 3D 

6 20 14 4Q 6 nc 16 nc 
7 20 15 40 7 20 17 4D 

8 GND 16 VCC 8 20 18 40 

9 20 19 40 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 A1 11 F2 1 A1 11 F2 

2 B1 12 F3 2 B1 12 F3 

3 AO 13 ~ 3 AO 13 G 

4 BO 14 P 4 BO 14 p 

5 SO 15 Cn 5 SO 15 Cn 
6 S1 16 B3 6 S1 16 B3 

7 S2 17 A3 7 S2 17 A3 

8 FO 18 B2 8 FO 18 82 

9 F1 19 A2 9 F1 19 A2 

10 GND 20 VCC 10 GND 20 VCC 



PRODUCT GUIDE 

382 logic symbolT pin assignments 

ARITHMETIC LOGIC UNITS! SO~ 
ALU J, N PACKAGES 

}~ 
1 Al 11 F2 

FUNCTION GENERATORS 
Sl..!.ill.-

2 Bl 12 F3 
(ripple carry and overflow outputs) 

S2...iZL-
3 AO 13 OVR 
4 BO 14 Cn +4 

typical performance 
(1/2)BI 5 50 15 Cn 

6 51 16 B3 

I 
,~ I CARRY I ADD I TOTAL Cn 3CI 7 52 17 A3 

TYPE 
TIME TIME POWER 

~ r 
8 FO 18 B2 

'LS382 I 27 ns I 18ns I 175mW J 9 Fl 19 A2 
AO~P 

~FO 10 GND 20 VCC 

SN54LS382 (J,FH) BO~Q 
(1) 

SN74LS382 (J,N,FN) Al..l.!l.- P 
~Fl Bl~Q (2) 

A2~P 
~F2 

~~ 
(4) 

B2 Q BO/COr=;-~OVR 
A3....!..l!.!.... P 

BO/COL ::r-c (1/2) BO n+4 
(8) 

3CO 
B3~Q 

~F3 

384 logic symbol t pin assignments 

8-BIT BY l-BIT TWO'S-
8xl 2'5 CaMP Tr J, N PACKAGES 

COMPLEMENT 
CLR .!.!!....l::. 1 mr 9 MODE 

Zl/C2 MUL TIPLIERS 
MODE ~ [LOW FOR MSB) 

2 X3 10 K 

· Magnitude-only multiplication 3 X2 11 X7 

· Cascadable for any number of bits 
CLK ~>C3/-+ .. 4 Xl 12 X6 ., 

5 XO 13 X5 
XO~2D · Serial multiplier data input 0 1f SRG8 6 PROD 14 X4 

· Serial data output for multiplication 
Xl~- 7 ClK 15 y 

X2~ - 8 GND 16 VCC 
product 

X3~ -· 8-Bit parallel multiplicand data input X4~ - P 

· 40 MHz typical max clock frequency 
X5.l..!1!....--

typical performance xsJ.EL - 1 R --!i1.. PROD 

X7~ ~7 Tr 3D 
MAX DELAY 

TOTAL ~ CLOCK FROM I FROM YT POWER 3D 4 Q FREQ CLOCK CLEAR 

40 MHz 15 ns I 17 ns 455 mW 
N4 
f;'R 

SN54LS384 (J,FH) K~ CI 

SN74LS384 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

FH, FN PACKAGES 
1 Al 11 F2 
2 81 12 F3 
3 AO 13 OVR 
4 80 14 Cn+4 
5 SO 15 Cn 
6 SI 16 B3 
7 S2 17 A3 
8 FO 18 82 
9 Fl 19 A2 

10 GND 20 VCC 

FH, FN PACKAGES 
1 nc 11 nc 

2 ITA 12 MODE 
3 X3 13 K 
4 X2 14 X7 
5 Xl 15 X6 
6 nc 16 nc 

7 XO 17 X5 
8 PROD 18 X4 
9 elK 19 y 

10 GND 20 VCC 

6·111 

• I 



PRODUCT GUIDE 

385 logic svmbol t pin assignments 

QUADRUPLE SERIAL ADDERS! CLR (11) Zl J, N PACKAGES 

SUBTRACTORS CLK 
(1) 

C2 
I CLK II CLR I 

2 11: 12 31: 2 . Buffered clock, direct clear inputs l:/P-Q 20 ~lk 3 ISlA 13 3S/A 3 

lS/i"i~ M3 1 R 4 I B 14 3B 4 . Independent two's-complement 
lA~P 5 lA 15 3A 5 

addition/subtraction JCO/3BO 20 6 2A 16 4A 6 lB~Q 1 3R Z4 7 2B 17 4B 7 
typical performance 4t:iCII3Bi) 1 3S 8 2S/A 18 45/A 8 

2S/A~ ~2L 9 21: 19 41: 9 I f max I DELAY I POWER I 2A~ 10 GND 20 VCC 10 

I 40 MHz I 16 ns 1240 mW I 2B .lZl...-
SN54LS385 (J,FH) 3S/A~ ~3k 
SN74LS385 (J,N,FN) 3A~ 

3B~ 
4S/A~ 
4A~ ~42: 

4B .!!ZL 

386 logic svmbol t pin assignments 

QUAD 2-INPUT 1A~ =1 ~lY J. N PACKAGES 

18 EL.- l lA 8 3A I EXCLUSIVE-OR 
2A~ (4) 

2 I B 9 3B 2 
GATES 

2B~ -2Y 3 IV 10 3V 3 

typical performance 4 2V II 4V 4 
3A~ ~3Y 5 2A 12 4A 5 I I I TOTAL 

J 
(9) 

6 2B 13 4B 6 
TYPE DELAY 38-

POWER 4A~ ~4Y 
7 GND 14 VCC 7 

!'LS386! 10 ns I 30 mW ! 48~ 8 

9 

SN54LS386 (J,FH) positive logic: Y = A G) B = AS + AS 
10 

SN74LS386 (J,N,FN) 

387 (This number has been changed to TBP14SA 10. Product Guide information for this PROM can be 

found at the end of this section.) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc ~ no internal connection. 

6-112 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

FH. FN PACKAGES 

CLK II CLR 

11 12 31: 

ISlA 13 3siA' 

lB 14 3B 

lA 15 3A 

2A 16 4A 

2B 17 4B 

2siA 18 4S/A 

21: 19 41: 

GND 20 VCC 

FH. FN PACKAGES 

nc II nc 

lA 12 3A 

lB 13 3B 

IV 14 3V 

nc 15 nc 

2V 16 4V 

nc 17 nc 

2A 18 4A 

28 19 48 

GND 20 VCC 



390 logic symbolt 
...--------. 

DUAL DECADE COUNTERS 

(bi-quinary or bcd sequences) 

typical performance 

COUNT 
TYPE 

FREQ 

'390 25 MHz 

'LS390 35 MHz 

SN54390 (J,FH) 
SN54LS390 (J,FH) 

393 

TOTAL 
CLEAR 

HIGH 

HIGH 

POWER 

210mW 

75mW 

SN74390 (J,N) 
SN74LS390 (J,N,FN) 

DOV' r 
CT 

2 

logic symbolt 

CTROIV16 DUAL 4-BIT BINARY 

COUNTERS lCLR (2) CT=O cr{ typical performance 

COUNT TOTAL 
TYPE CLEAR 

FREQ 

'393 25 MHz 

'LS393 35 MHz 

SN54393 (J,FH) 
SN54LS393 (J,FH) 

395 
4-BIT UNIVERSAL 

SHIFT REGISTERS 

(three-state outputs) 

typical performance 

SERIAL 
SHIFT 

DATA 
FREQ 

INPUT 

30 MHz 0 

POWER 

HIGH 190mW 

HIGH 75mW 

SN74393 (J,N) 
SN74LS393 (J,N,FN) 

ASYNC TOTAL 

CLEAR POWER 

LOW 75mW 

lA 

2CLR 

logic symbol t 

SN54LS395A (J,FH) SN74LS395A (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

SRG4 

(3) 

(5) 

(6) 

(7) 

(13) 

(11) 

(10) 

(9) 

(3) 

(4) 

(5) 

(6) 

(11) 

(10) 

(9) 

(8) 

lOB 

10C 

100 

20A 

20B 

20C 

200 

lOA 

lOB. 

lOC 

100 

20A 

20B 

20C 

200 

(15) OA 

(14) OB 

Oc 
00 

00' 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 lCKA 9 20D 1 nc 11 nc 

2 lClR 10 2OC 2 lCKA 12 20D 

3 lOA 11 20s 3 lClR 13 2OC 

4 lCKS 12 2CKS 4 lOA 14 20s 

5 lOS 13 20A 5 lCKS 15 2CKS 

6 1OC 14 2ClR 6 nc 16 nc 

7 10D 15 2CKA 7 lOa 17 20A 

8 GND 16 VCC 8 1Oc 18 2ClR 

9 1Qo 19 2CKA 

10 GNO 20 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 lA 8 2°0 1 nc 11 nc 

2 lClR 9 2Oc 2 lA 12 20D 

3 lOA 10 208 3 lClR 13 2QC 

4 lOs 11 20A 4 lOA 14 2Qs 

5 1Oc 12 2ClR 5 nc 15 nc 

6 100 13 2A 6 lOs 16 2QA 

7 GND 14 VCC 7 nc 17 nc 

8 1Oc 18 2ClR 

9 10D 19 2A 

10 GND 20 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 ITA 9 DC 1 nc 11 nc 

2 SEA 10 CLK 2 UI'f 12 DC 
3 A 11 °D' 3 SER 13 ClK 

4 S 12 °D 4 A 14 00' 

5 C 13 °c 5 S 15 00 

6 0 14 Os 6 nc 16 nc 

7 lO/5Fi 15 QA 7 C 17 °c 
8 GNO 16 VCC 8 D 18 Os 

9 LD/SH 19 °A 
10 GNO 20 VCC 

6-113 



PRODUCT GUIDE 

396 logic symbol t 

OCTAL STORAGE STROBE G (15) EN 4SRG2 

REGISTERS ClK (7) Cl . Parallel access ~101 . Applications: Dl~ 10 ~..l1L-201 
N·bit storage files 

D2..ill-
HEX/BCD serial to parallel 

converters D3~ 
typical performance 

MAX D4Jl?L 

TYPE CLOCK DELAY POWER 

FREQ 

'LS396 30 MHz 20 ns 120mW 

SN54LS396 (J,FH) SN74LS396 (J,N,FN) 

398 logic symbolt 

QUAD 2·INPUT MULTIPLEXERS MUX 
WITH STORAGE WS (1) 

Gl 

(double·railoutputs) CLK (11) 
C2 

typical performance Al~T.2D 
A2~l,2D DELAY TIMES 

CLOCK CLOCK TO 
Bl...lZL-

TOTAL B2-'.2L.-
TYPE TOINV NON·INV 

Cl~ POWER 
OUTPUT OUTPUT C2~ 

'LS398 20 ns 2011S 32mW Dl..J.!ZL 

D2.J.!&.. 

SN54LS398 (J,FH) SN74LS398 (J,N,FN) 

399 logic symbol t 

QUAD 2·INPUT MUX 
MULTIPLEXERS WS (1) 

Gl 

WITH STORAGE CLK (9) 
C2 

typical performance Al-1L 1,2D 
A2....lli...- l,2D I TOTAL TYPE DELAY Bl---12L-

POWER B2....JL 
20 ns' I 37 mW 'LS399 Cl--U.!L 

C2.....i.!!L • From clock to output 
Dl~ 

SN54LS399 (J,FH) SN74LS399 (J,N,FN) D2~ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connet;tion. 

...l2l- 102 

...1&-202 

~103 
....illL 203 

~104 
~204 

~OA 
~QA 
~OB 
~QB 
~Qc 
~6c 
~OD 
~QD 

~OA 

r--!Z!-OB 

~OC 

~OD 
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pin assignments 

J. N PACKAGES· FH. FN PACKAGES 
1 2Q1 9 03 1 nc 11 nc 
2 1Q1 10 1Q3 2 2Q1 12 03 
3 01 11 2Q3 3 1Q1 13 1Q3 
4 2Q2 12 04 4 01 14 2Q3 
5 1Q2 13 1Q4 5 2Q2 15 04 
6 02 14 2Q4 6 nc 16 nc 
7 ClK 15 G 7 1Q2 17 1Q4 
8 GNO 16 VCC 8 02 18 2Q4 

9 elK 19 G 

10 GNO 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 WS 11 ClK 1 WS 11 ClK 

2 QA 12 Qc 2 QA 12 Qe 
3 "ITA 13 Qc 3 °A 13 Qe 
4 A1 14 C1 4 A1 14 C1 

5 A2 15 C2 5 A2 15 C2 
6 S2 16 02 6 S2 16 02 
7 S1 17 01 7 S1 17 01 

8 Os 18 00 8 'ITs 18 'ITo 
9 Qs 19 00 9 Os 19 Qo 

10 GNO 20 Vce 10 GNO 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 WS 9 ClK 1 nc 11 nc 
2 QA 10 °c 2 WS 12 ClK 
3 A1 11 C1 3 QA 13 Qc 
4 A2 12 C2 4 A1 14 C1 
5 S2 13 02 5 A2 15 C2 
6 01 14 01 6 nc 16 nc 
7 Qs 15 Qo 7 S2 17 02 
S GNO 16 Vec S S1 18 01 

9 Qs 19 Qo 
10 GND 20 vCC 
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412 logic symbol t pin assignments 

!I/0 PORT) J. N PACKAGES FH. FN PACKAGES 

MUL TJ-MODE BUFFERED Sl--.!.!l.......J & ;;'1 1 "5"1 13 52 1 nc 15 nc 

a-BIT LATCHES S2..illL- 2 M 14 ClR 2 "51 16 52 
Gl 

~'INT 3 011 15 005 3 M 17 CDi' 
(three-state outputs; direct clear) -f.1R2 4 001 16 015 4 Dll 18 D05 

typical performance CLR~ R2/Z3 5 DI2 17 D06 5 DOl 19 DI5 
(11) ...... 

S 2- 6 D02 18 DI6 6 DI2 20 D06 
STB L 

I lOUT-I TOTAL I 7 DI3 19 D07 7 D02 21 DI6 
CLEAR DELAY G4 8 D03 20 DI7 8 nc 22 nc PUTS POWER 

M~ DI4 21 D08 9 DI3 23 D07 
410mWI 4C5 9 

I LOW I Q I 11 ns 10 D04 22 DI8 10 D03 24 DI7 
lC5/EN6 11 5TB 23 INT 11 DI4 25 D08 

SN54S412 (J,FHI SN74S412 (J,N,FNI lEN6 12 GND 24 Vec 12 D04 26 DI8 

3R 
L., r (4) 

Dll-E.!- 5D 6'V~DOl 

D12~ ~D02 
D13...lZL..- ~D03 
D14~ ~D04 
D15~ ~D05 
D16~ ~D06 
D17~ 
D18~ 

~D07 
~D08 

422 logic symbol t pin assignments 

RE-TRIGGERABLE MONO- Al.!!!.....t::.. LJ& n J. N PACKAGES 

1 Al 8 0 
STABLE MULTIVIBRATORS A2..!!L.t::.. ~Q 2 A2 9 Rint 

· Internal timing resistor Bl~ t> 3 Bl 10 nc 

B2~ ~Q 4 B2 11 Cext · Up to 100% duty eycle 
5 TIR" 12 nc · wiil not trigger from clear 

CLR~ R 
6 Q 13 Rext/Cext 

7 GND 14 Vee 
typical performance RXI 

RI CX CX 

(9)* (11)* (13~* NO.OF OUTPUT 
TOTAL 

INPUTS PULSE Rint Cext Rext/Cext 
HIGH I LOW 

POWER 
RANGE 

2 I 2 40 ns-oo 30mW 

SN54LS422 (J,FHI SN74LS422 (J,N,FNI 

423 logic symbolt 
pin assignments 

RE-TRIGGERABLE MONO-
.!!2....t:::. --.:In J. N PACKAGES 

STABLE MULTIVIBRATORS lA 

lB .!!l...-· Up to 100% duty eycle lClR .!ll..J::::. R 

· Will not trigger from clear lCext~ CX 

IRext/Coxt ~ RX/CX 
typical performance ~ on 2A 

NO.OF OUTPUT 2B~ 
TOTAL 2ClR .!!.!l...I::::. R 

INPUTS PULSE 2Coxt~ POWER CX 
HIGH I LOW RANGE 2Rext/Cext ~ RX/CX 

1 I 1 40 ns-oo 60mW 

SN54LS423 (J,FHI SN74LS423 (J,N,FNI 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

1 lA 

~IQ 2 18 
3 H:rn 

~la 4 1"1l" 

5 20 
6 2eext 

7 2Rext /CeIC t 

~2Q 
8 GND 

I::>-.!ill 20 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

9 2A 
10 28 
11 2ClR 
12 2"1l" 
13 10 
14 leut 
15 1 Rext/Cut 

16 Vee 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

13 STB 27 INT 

14 GND 28 Vee 

FH. FN PACKAGES 

1 nc 11 nc 

2 Al 12 Q 

3 A2 13 Rint 
4 Bl 14 nc 

5 nc 15 nc 

6 B2 16 Cext 
7 nc 17 nc 

B ern 1 B nc 

9 Q 19 Rext/Cext 
10 GND 20 Vee 

FH. FN PACKAGES 
nc 11 nc 
lA 12 2A 
18 13 28 
lClR 14 2m 
1"1l" 15 2"1l" 
nc 16 nc 
20 17 10 
2Cext 18 leut 

2RextfCeICt 19 1 Rext/CeICt 

GND 20 Vee 
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425 
QUAD GATES 
(three-state outputs, active-low enabling) 

typical performance 

MAX MAX 

TYPE DELAY SOURCE SINK 

CURRENT CURRENT 

SN54425 10 ns -2 mA 16mA 

SN74425 10 ns -5_2 mA 16mA 

SN54425 (J,FH) SN74425 (J,N) 

426 
QUAD GATES 

Ithree-state outputs, active-high enabling) 

typical performance 

MAX MAX 

TYPE DELAY SOURCE SINK 

CURRENT CURRENT 

SN54426 10 ns -2 mA 16mA 

SN74426 10 ns -5_2 mA 16mA 

SN54426 (J,FH) SN74426 (J,N) 

logic symbol t 

1G.!2!....J:::.. EN 1 

1A~ 
2G ~~------~~ 2Y 

2A-
3G ~I---------I~ 3Y 

3A~ 
4(; .!ELt:::..~------~ (11) 
4A~ ~4Y 

positive logic: Y = A 

logic symbol t 

1G ~~E~N~-1----~ 
1A (2) 'V~ 1Y 

2G ~~------~ 
-:---() ~ 2Y 

2AL-
3G ~~------~ (8 

~3Y 3A~ 
4G ~~------~~ 4Y 
4A .J..gL 

L...-__ ---I 

positive logic: Y = A 

pin assignments 

J. N PACKAGES 

1 11r B 3Y 

2 lA 9 3A 

3 lY 10 30 

4 2G 11 4Y 

5 2A 12 4A 

6 2Y 13 4G 

7 GND 14 Vee 

pin assignments 

J. N PACKAGES 

1 lG B 3Y 

2 lA 9 3A 

3 lY 10 3G 

4 2G 11 4Y 

5 2A 12 4A 

6 2Y 13 4G 

7 GND 14 Vee 

428, 438 logic symbolt pin assignments 

SYSTEM 

CONTROLLER 

FOR 8080A 

typical performance 

I TYPE I POWER I 
I 'S428 1700 mW I 
I 'S438 1700 mW I 
SN74S428 (J,N,FN) 
SN74S438 (J,N,FN) 

<P 
CONTROLLER 

WR ~ WR BUS ~NR~VER I/OW (27) iiOw 
HLDA~ HLDA'S428/'S438 MEMW ...... (26) MEMw 
DBIN~ DBIN I/OR ~ iiOR 
STSTEi~ STSTB MEMR ~ (24) MEMR 

BUSEN~ BUSEN INTA ~ INTA ,r-
DO (15) 0 0 ~DBO 
01 (17) ~DB1 
D2~ ~DB2 
D3~ 'VCPUD ~DB3 
D4~ DBUS'V ~DB4 
D5~ (18)DB5 

D6~ ~DB6 
D7~ 7 7 ~DB7 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

11 

12 

13 

14 
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J. N PACKAGES 

STSTB 15 DO 1 

HLDA 16 DBl 2 

WR 17 Dl 3 

DBIN lB DB5 4 

DB4 19 D5 5 

04 20 DB6 6 

DB7 21 D6 7 

07 22 BOSEN B 

DB3 23 INTA 9 

D3 24 MEMR 10 

DB2 25 i7CiR 11 

D2 26 MEMW 12 

DBO 27 I/DW 13 

GND 2B Vce 14 

FH PACKAGE 

1 nc 11 nc 

2 lG 12 3Y 

3 lA 13 3A 

4 lY 14 3G 

5 nc 15 nc 

6 2G 16 4Y 

7 nc 17 nc 

B 2A lB 4A 

9 2Y 19 4G 

10 GND 20 Vee 

FH PACKAGE 

1 nc 11 nc 

2 lG 12 3Y 

3 lA 13 3A 

4 lY 14 3G 

5 nc 15 nc 

6 2G 16 4Y 

7 nc 17 nc 

B 2A lB 4A 

9 2Y 19 4G 

10 GND 20 Vee 

FN PACKAGE 

~ 15 DO 

HLDA 16 DBl 

wrf 17 01 

DBIN lB DB5 

DB4 19 05 

D4 20 DBG 

DB7 21 06 

D7 22 BUSHI 

DB3 23 INTA 

03 24 MEMR 

DB2 25 17O"R"" 
D2 26 MrnW" 
DBO 27 I/OW 

GND 2B Vee 
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436, 437 logic symbolt pin assignments 

LINE DRIVER/MEMORY & J. N PACKAGES FH. FN PACKAGES 

DRIVER CIRCUITS - MOS Gd.!l...bo 1 lr1 9 4Y 1 no 11 nc 

2 1A 10 4A 2 G1 12 4Y 

MEMORY INTERFACE 3 1Y 11 5Y 3 1A 13 4A 
EN 

• Drives high-impedance loads 4 2A 12 5A 4 1Y 14 5Y 

· Provides high-speed switching G2~ 5 2Y 13 6Y 5 2A 15 5A 

6 3A 14 6A 6 no 16 nc · Requires minimum input current 7 3Y 15 G2 7 2Y 17 6Y 

• Damping output resistor for reducing -r- r 8 GND 16 VCC 8 3A 18 6A 

9 3Y 19 G2 
transients ('436) 1A~ [> ~1Y 10 GND 20 VCC · Total power ... 70 mW 

typical performance 2A ..J!L ~2Y 

LOW-LEVEL HIGH-LEVEL 3A~ ~3Y 

TYPE OUTPUT OUTPUT DELAY 
4A....!.!.2L.. ~4Y 

CURRENT CURRENT 

'S436 150mA -1mA 5.5 ns 5A....!!!!..... ~5Y 
'S437 150mA -1mA 5.5 ns 6A~ ~6Y 

SN54S436 (J,FH) SN74S436 (J ,N, FN) 
SN54S437 (J,FH) SN74S437 (J,N, FN) 

QUAD TRIDIRECTIONAL pin assignments 

BUS TRANSCEIVERS J. N PACKAGES FH. FN PACKAGES 

440 (OPEN-COLLECTOR OUTPUTS, NONINVERTED LOGIC) 1 CS 11 SO 1 CS 11 SO 

2 B1 12 51 2 B1 12 S1 

441 (OPEN-COLLECTOR OUTPUTS, INVERTED LOGIC) 3 C1 13 A4 3 C1 13 A4 

442 (THREE-STATE OUTPUTS, NONINVERTED LOGIC) 
4 C2 14 A3 4 C2 14 A3 

5 B2 15 A2 5 B2 15 A2 

443 (THREE-STATE OUTPUTS, INVERTED LOGIC) 6 B3 16 A1 6 B3 16 A1 

444 (THREE-STATE OUTPUTS, INVERTED AND NONINVERTED LOGIC) 
7 C3 17 GA 7 C3 17 GA 

8 C4 18 G8 8 C4 18 GB 

ALSO SEE 'LS448 9 B4 19 GC 9 B4 19 GC 

10 GND 20 VCC 10 GND 20 VCC 

typical performance 

MAX MAX 

TYPE DELAY SOURCE SINK 

CURRENT CURRENT 

SN54LS440 22 ns - 12 mA 

SN74LS440 22 ns - 24 mA 

SN54LS441 15 ns - 12mA 

SN74LS441 15 ns - 24 mA 

SN54LS442 11.5 ns -12mA 12 mA 

SN74LS442 11.5 ns -15mA 24 mA 

SN54LS443 8 ns -12mA 12 mA 

SN74LS443 8 ns -15mA 24 mA SN54LS440 (J,FH) SN74LS440 (J,FN) 

SN54LS444 9 ns -12mA 12 mA SN54LS441 (J,FH) SN74LS441 (J,FN) 

SN74LS444 9 ns -15mA 24 mA SN54LS442 (J,FH) SN74LS442 (J,FN) 
SN54LS443 (J,FH) SN74LS443 (J,FN) 
SN54LS444 (J,FH) SN74LS444 (J,FN) 

For logic symbols see next two pages. 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 
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440. 441, 442. 443. 444 (continued) 

logic symbol 

so (11) 

S1 
(12) 

~ 
(1) ,..., 

GA 
(17) 

" 
OB 

(18) ,... 

GC 
(19) " 

'LS440 t 

G-O} 0 
1 3 

Gl0 

10(1/2) EN" 

10(0/2) EN12 

10(0/1) EN13 -, r 

so 

S1 

Cs 

GA 

OB 

Ge 

(11) 

(12) 

(1) 

(17) 

(18) 

(19) 

'LS441 t 

G-O} 0 
1 3 

'" Gl0 
,....,. 

10(1/2) EN11 

'" 10(0/2) EN12 

'" 10(0/1) EN13 

-, r 
<J 5 

MUX <J MUX 
501 rii] 

Al 
(16) 

l.-
IT Z4 

Q 7,11 6 

Bl 
(2) 

IT Z5 4 

l.- Q8,12 6 

Cl 
(3) 

IT Z6 4 

1..- Q9,13 5 

A2 
(15) 

B2 
(5) 

C2 
(4) 

A3 
(14) 

B3 
(6) 

C3 171 , .. 

A4 
(13) 

B4 
(9) 

C4 
(8) 

1 [B] 

2 [e] 

o [A] 

2 [C] 

o [A] 

1 [B] 

Z7 

Z8· 

Z9 

Al 

Bl 

Cl 

A2 

B2 

C2 

A3 

B3 

e3 

A4 

B4 

C4 

(16) 
IT Z4 

l.. Q7,11 
(2) 

IT Z5 

l.. Q 8,12 
(3) 

IT Z6 

l.. Q9,13 

(15) 

(5) 

(4) 

(14) 

(6) 

(7) 

(13) 

(9) 

(8) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

6()2 [e] Z7· 

4 )0 [A] 

6()2 [e] 
Z8 

4 )0 [A] 

5 )1 ["ii] 
Z9· 
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so 

S1 

Al 

Bl 

el 

A2 

82 

C2 

A3 

B3 

e3 

A4 

B4 

C4 

(11) 

(12) 

(1) ,..., 
(17) 

" 
(18) ,....,. 
(19) " 

(16) 

L.-
(2) 

l.. 
(3) 

l.. 
(15) 

(5) 

(4) 

(14) 

(6) 

171 

(13) 

(9) 

(8) 

'LS442 t 

G-O} 0 
1 3 

Gl0 

10(112) ENll 

10(0/2) EN12 

10(0/11 EN13 -, r 
<J 5 

MUX 
1 [B) 

IT Z4 
Z7 

'\77,11 6 
2 [e] 

IT Z5 4 o [A] 
Z8 

'\78,12 6 2 [e) 

IT Z6 4 o [A] 
Z9 

'\79,13 5 1 [B) 



440, 441, 442,443, 444 (continued) 

'LS443t 

so (11) 

O} 0 
S1 (12) 

G-
1 3 

Cs (1) ,..., 
Gl0 

GA (17) ,..., 
10(1/2) ENll 

CiB (1S) ,..., 
10(0/2) EN12 

GC (19) ,.... 
10(0/1) EN13 

~ r 
<J MUX 

Al(16) .IT Z4 
5C)1 [ii] 

l.. 61)2 [CJ Z7 
'\7 7,11 

Bl (2) .IT Z5 4C)0 [A] 

l.. ZS 
'\7 S,12 61~2 [c] 

Cl (3) .IT Z6 4C)0 [A] 

l.. Z9 
'\79,13 5C)1 [S] 

A2 (15) 

B2 (5) 

C2 (4) 

A3(14) 

B3 (6) 

C3 (7) •• 

A4 (13) 

B4 (9) 

C4 (S) 

445 logic symbolt 

BCD-TO-DECIMAL BCD/DEC 
DECODERS/DRIVERS 

· Use as lamp, relay, or MOS driver 

· Low-voltage version of 'LS145 

· Full decoding of input logic A~1 

· All outputs off for invalid BCD B~2 
C~4 input conditions 
D~S 

typical performance 

OUTPUT OFF-5TATE 
(fEN 

SINK OUTPUT 
TOTAL 

POWER 
CURRENT VOLTAGE 

80mA 7V 35mW 

SN54LS445 (J.FH) SN74LS445 IJ,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

[> 
O~ 

1~ 

2~ 

3~ 

4~ 

5~ 

6~ 

7~ 

8~ 

9~ 

>9ZQ 

SO (11) 

S1 (12) 

Cs (1) " 
GA (17) ,..., 
CiB (1S) r.... 

Gc(19) --""-

Al(16) 

L.. 
Bl (2) 

l.. 
Cl (3) 

L 
A2(1S) 

B2 (5) 

C2 (4) 

A3(14) 

B3 (6) 

C3 (7) 

A4 (13) 

B4 (9) 

C4 (S) 

~O 
~1 
~2 
~3 
~4 
~5 
~6 
~7 
~S 
~9 
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'LS444t 

G-O} 0 
1 3 

Gl0 

10(1/2) ENll 

10(0/2) EN12 

10(0/1) EN13 

~ J: 
<J MUX 

.IT Z4 
5 >1 [S] 

6 ~2 [c] Z7 
'\7 7,11 

.IT Z5 4()0 [A] 
ZS 

'\7S,12 6 2 [C] 

.IT Z6 4C)0 [A] 
Z9 

'\79,13 5 1 [B] 

I 

[L 
I 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 0 9 7 1 nc 11 nc 

2 1 10 8 2 0 12 7 

3 2 11 9 3 1 13 8 

4 3 12 D 4 2 14 9 

5 4 13 e 5 3 15 D 

6 5 14 B 6 nc 16 nc 

7 6 15 A 7 4 17 e 
8 GND 16 Vee 8 5 18 B 

9 6 19 A 

10 GND 20 Vee 
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446 logic symbol t pin assignments 

QUAD BUS TRANSCEIVERS GBA~ G9 J, N PACKAGES FH, FN PACKAGES 

WITH DIRECTION CONTROLS GAB .@.r::::. Gl0 I <iBA 9 B4 I nc II nc 

~ 9ENl [BA] 
2 Al 10 DIR4 2 GBA 12 B4 

· Three-state outputs OIRl 3 DIR2 II B3 3 Al 13 DIR4 

· True ('LS449) and inverting 

~ 
10EN2 [AB] 4 A2 12 B2 4 DIR2 14 B3 

('LS446) outputs 
OlR2 9EN3[BA] 5 A3 13 DIRI 5 A2 15 B2 

10EN4 [AB] 6 DIR3 14 Bl 6 nc 16 nc 

· P-N-P inputs to reduce dc bus 

~ 9EN5 [BA] 7 A4 15 GAB 7 A3 17 DIRI 
OlR3 

8 GND 16 8 Bl line loading 10EN6[AB] 
vee DIR3 I B 

~ 
9 A4 19 GAB 

typical performance OlR4 9EN7 [BA] 10 GND 20 Vee 

MAX MAX 
10EN8 [AB] 

(2)" "0 TYPE DELAY SOURCE SINK Al \71 <J.IT Bl 

CURRENT CURRENT ~.IT I> 2\7 (12) 

SN54LS446 7,5 ns -12mA 12mA A2 t \7 3 <J .IT 0 B2 

SN74LS446 7.5 ns -15mA 24 rnA (5) .IT I> 4\7 (11) 

A3 t \7 5 <J .IT 0 B3 
SN54LS446 (J,FH) SN74LS446 (J,N,FN) (7) .IT I> 6\7 (9) 

A4 t \77 <J .IT 0- B4 
.IT I> 8\7 

447 logic symbol t pin assignments 

BCD~O~EVEN~EGMENT J, N PACKAGES FH, FN PACKAGES 

DECODERS/DRIVERS I B 9 e I nc II nc 
BIN/7-SEG I> 2 e 10 d 2 B 12 e · Low·voltage version of 'LS247 --~ 

[T2[ 

BI/RBO ~ ;'1 3 LT II c 3 e 13 d 

· Open·collector outputs drive 4 BI/RBO 12 b 4 n 14 c 

RBi~ 5 RBI 13 a 5 BIIRBO 15 b 
indicators directly · J~" 6 D 14 9 6 nc 16 nc · Ripple blanking "l: 7 A 15 f 7 RBI 17 a 

8 GND 16 Vee 8 D 18 9 
typical performance eT=O 9 A 19 f 

OUTPUT OFF~TATE 
V20 • 20,21 Q ~ . 10 GND 20 Vee 

TOTAL A~1 b 20,21 Q 6-....J..!1Lb 

TYPE SINK OUTPUT 
B~2 

c 20,210 ~c 
POWER 

d 20,210 ~d CURRENT VOLTAGE 
e~4 

SN54LS447 l,6mA 7V 35mW • 20,21Q ~e 

SN74LS447 3.2 mA 7V 35mW 
D.!.2l.-- 8 f 20,21Q ~f 

9 20,21Q ~9 
SN54LS447 (J,FH) SN74LS447 (J,N,FN) 

t Pin numbers shown on logic symbols 

are for J and N packages only. 

FONT TABLE T2 - NUMERICAL DESIGNATIONS AND RE~ULTANT DISPLAYS USING '447 

nc - no internal connection. 101 112131y151b1118191cl::JIU IClcl I 
o 2 3 • II e 8 It 10 11 12 13 1. 111 
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448 
QUAD TRIDIRECTIONAL 

logic symbolt 

BUS TRANSCEIVERS so (11) 

O} 0 
S1 (12) 

G-
, 3 

(OPEN-COLLECTOR OUTPUTS, ~(1) ,..., 
Gl0 

INVERTED AND NONINVERTED LOGIC) 
GA(17) -""'- 10(1/2) ENll 

GB (18) ,..., 
10(0/2) EN12 

typical performance 
GC (19) ,..., 

10(0/1) EN13 
MAX MAX ..., r TYPE DELAY SOURCE SINK 

CURRENT CURRENT <l MUX 
A,(1S) 5( 1 [ii] 

SN54LS448 17.5 ns - 12 mA l.-
IT Z4 

27 
SN74LS448 17.5 ns - 24 mA ~ 7,11 

S( 2 [e] 

SN54LS448 (J,FH) SN74LS448 (J,N,FN) 
Bl (2) IT Z5 4()0 [A] 

1.- Z8 
~ 8,12 St2 [e] 

el (3) IT ZS 4( o [A] 

L Z9 
~9,13 5- 1 [B] 

A2(15) 

B2 (5) 

C2 (4) 

1\,3(141 

B3 (S) 

e3 (7) 

A4 (13) 

B4 (9) 

C4 (8) 

449 
logic symbolt 

QUAD BUS TRANSCEIVERS GBA~ G9 
WITH DIRECTION CONTROLS GAB~ Gl0 

~ 9EN1[BA] · Three-state outputs DIRl 

· True ('LS449) and inverting 

~ 
10EN2[AB] 

('LS446) outputs DIR2 9EN3 [BA] 

P-N-P inputs to reduce dc bus 10EN4[AB] · ~ line loading. DIR3 9EN5 [BA] 

~ 
10ENS[AB] 

DIR4 9EN7 [BA] 
typical performance 

10EN8[AB] 

MAX MAX 12) , .1'" (14) 

TYPE DELAY SOURCE SINK Alt\]1 <l IT~Bl 
CURRENT CURRENT (4) IT [> 2\] (12) 

SN54LS449 10.5 ns -12 rnA 12 mA A2 t \]3 <l IT h::t B2 

SN74LS449 10.5 ns -15 mA 24 mA (5) IT [> 4\] (11) 

A3 t \]5 <l IT~B3 
SN54LS449 (J,FH) SN74LS449 (J,N,FN) 

(7) IT [> S\] (9) 

A4t~7 <l IT~B4 
[> 8\] 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection, 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 i::"S 11 SO 1 i::"S 11 SO 

2 Bl 12 51 2 Bl 12 51 

3 Cl 13 A4 3 Cl 13 A4 

4 C2 14 A3 4 C2 14 A3 
5 82 15 A2 5 82 15 A2 

6 B3 16 Al 6 B3 16 Al 

7 C3 17 GA 7 C3 17 GA 

B C4 18 GB 8 C4 18 GB 

9 B4 19 GC 9 B4 19 GC 

10 GND 20 VCC 10 GND 20 vcc 

I 

[L 
I 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 GBA 9 84 1 nc 11 nc 

2 Al 10 DIR4 2 GBA 12 B4 

3 DIR2 11 B3 3 Al 13 DIR4 

4 A2 12 B2 4 DIR2 14 B3 

5 A3 13 DIRl 5 A2 15 B2 

6 DIR3 14 Bl 6 nc 16 nc 

7 A4 15 GAB 7 A3 17 DIRl 
8 GND 16 VCC 8 DIR3 18 Bl 

9 A4 19 GAB 
10 GND 20 vcc 

6-121 



• 

PRODUCT GUIDE 

465, 466 
OCTAL BUFFERS WITH 

THREE-STATE OUTPUTS 

• P-N-P inputs reduce bus loading 

• '465 true outputs 

• '466 inverted outputs 

typical performance 

TYPE DELAY 

SN54ALS465 
SN74ALS465 
SN54ALS466 7 ns 
SN74ALS466 7 ns 
SN54LS465 11 ns 
SN74LS465 11 ns 
SN54LS466 8 ns 
SN74LS466 8 ns 

MAX 
SOURCE 

CURRENT 
-12 mA 
-15 mA 
-12 mA 
-15 mA 
-1 mA 

-2.5 mA 
-1 mA 

-2.5 mA 

MAX 
SINK 

CURREN~ 

12 mA 
24 mA 
12 mA 
24 mA 
12 mA 
24 mA 
12 mA 
24 mA 

SN54ALS465 (J,FH) 
SN54ALS466 (J,FH) 
SN54LS465 (J) 
SN74LS466 (J) 

SN74ALS465 (N,FN) 
SN74ALS466 (N,FN) 
SN74LS465 (J,N) 
SN74LS466 (J,N) 

467, 468 
OCTAL BUFFERS WITH 

THREE-STATE OUTPUTS 

• P-N-P inputs reduce bus loading 

• '467 true outputs 

• '468 inverted outputs 

typical performance 

MAX MAX 
TYPE DELAY SOURCE SINK 

CURRENT CURRENT 
SN54ALS467 -12 mA 12 mA 
SN74ALS467 -15 mA 24 mA 
SN54ALS468 7 ns -12 mA 12 mA 
SN74ALS468 7 ns -15 mA 24 mA 
SN54LS467 11 ns -1 mA 12 mA 
SN74LS467 11 ns -2.5 mA 24 mA 
SN54LS468 8 ns -1 mA 12 mA 

SN74LS468 8 ns -2.5 mA 24 mA 

SN54ALS467 (J,FH) SN74ALS467 (N,FN) 
SN54ALS468 (J,FH) SN74ALS468 (N,FN) 
SN54LS467 (J) SN74LS467 (J,N) 
SN54LS468 (J) SN74LS468 (J,N) 

t Pin numbers shown on logic symbols 
are for J and N packages only. 

nc - no internal connection. 

logic symbol, 'ALS465, 'LS465t 

Al (21 \J 
(31 

Yl 

A2 (41 (5) 
Y2 

A3 (S) (7) 
Y3 

A4 (8) (9) 
Y4 

A5 (12) (11) 
Y5 

AS (14) (13) YS 

A7 (16) 1151 Y7 

A8 
(18) (17) Y8 

logic symbol, 'ALS466, 'LS468t 

Al (2) 

A2 (4) 

A3 (6) 

A4 (81 

A5 (12) 

AS (14) 

A7 (16) 

A8 (181 

logic symbol, 'ALS467, 'LS467 

1Yl 
1Y2 
1Y3 
1Y4 

(11) 2Yl 

(13) 2Y2 

(151 2Y3 

(17) 2Y4 

logic symbol, 'ALS468, 'LS468 
lG (1) 

2Al (12) 

2A2 (14) 

2A3 (16) 

2A4 (18) 

1Yl 
1Y2 
1Y3 

1Y4 

2Yl 

2Y2 

6·122 TEXAS INSTRUMENTS 
INCORPORATED 
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pin assignments 

J. N PACKAGES 

1 G1 11 Y5 

2 A1 12 A5 

3 Y1 13 Y6 

4 A2 14 A6 

5 Y2 15 Y7 

6 A3 16 A7 

7 Y3 17 Y8 

8 A4 18 A8 

9 Y4 19 (32 

10 GND 2D vee 

'ALS465, 'ALS466 

FH. FN PACKAGES 

1 G1 11 Y5 

2 A1 12 A5 

3 Y1 13 Y6 

4 A2 14 A6 

5 Y2 15 Y7 

6 A3 16 A7 

7 Y3 17 Y8 

8 A4 18 A8 

9 Y4 19 G2 

10 GND 2D Vee 

For chip carrier information, 
contact the factory. 

pin assignments 

J. N PACKAGES 

1 lG 11 2Y1 

2 lA1 12 2A1 

3 lY1 13 2Y2 

4 1A2 14 2A2 

5 lY2 15 2Y3 

6 1A3 16 2A3 

7 lY3 17 2Y4 

8 lA4 18 2A4 

9 lY4 19 2G 

10 GND 20 Vee 

'ALS467, 'ALS468 
FH. FN PACKAGES 

1 lG· 11 2Y1 

2 lA1 12 2A1 

3 lY1 13 2Y2 

4 lA2 14 2A2 

5 lY2 15 2Y3 

6 lA3 16 2A3 

7 lY3 17 2Y4 

8 lA4 18 2A4 

9 lY4 19 2G 

10 GND 20 Vee 

For chip carrier information, 
contact the factory. 



481 
4·I3IT·SLICE 

CASCADAI3LE 

PROCESSOR 

ELEMENTS 

typical performance 

OPERA· 

TYPE TlON 

TIME 

'LS481 120 ns 
'S481 100 ns 

SN74LS481 (J,N) 
SN74S481 (J,N) 

PRODUCT GUIDE 

pin BBslllnmont9 

J. N PACKAGES 

a1/02 25 WRLFT 

D1/03 26 WRRT 

3 A13 27 XWRLFT 

A12 28 XWRRT 

A11 29 CO 

6 A10 30 C1 

OPO 31 COP3 

OP1 32 COP2 

9 OP2 33 COP1 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

functional block diagram 20 

CLOCK 

OPER, { 
$EL, 

INPUTS 

pas 

i'NC"P'C_TOPc 

;;;C;;;C_TOMC 

~_TOVYR 

AO.MUK _{PCM CTR 
$I LECT MEM CTR 

BIIOSEL - ______ ..J 

)(WRI,.FT 

)(WRRT 

OATA OUT 
PORT 

INPUTSI 
OUTPUTS INPUTS 46 

47 

48 

r..J,.;..if'''-----...l....T~~-...L-Ci'N 
K OUT 
lOQ,> OUT IMSPI 

v OUT 
AAITM.> OUT lMSPI 

!---_c"OuT " 
!---_EOUAL 

CCo 
OVEH F LOVY ,MSP, 

==r1=='-...l.-- ffi 

AQQRESS OUT 
POAT 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

61/00 

BI/01 

BIIO SEL 

6·123 
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PRODUCT GUIDE 

482 
4·BIT-SLICE 

EXPANDABLE 

CONTROL 

ELEMENTS 

SN54S482 (J.FH) 

SN74S482 (J.N,FN) 

functional block diagram 

• DATA 
IN 

nc - no internal connection. 

6·124 

CARRY INPUT 

51 52 S3S4 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignmants 

J. N PACKAGES 

1 54 11 AO 

2 53 12 F3 

3 Cout 13 F2 

4 Cin 14 F1 

5 51 15 FO 

6 S2 16 ClR 

7 A3 17 56 

8 A2 18 55 

9 A1 19 ClK 

10 GND 20 VCC 

CLOCK CLEAR 

5556 

1 

2 

3 
4 

5 
6 

7 

8 
9 

10 

FH. FN PACKAGES 

54 11 

53 12 

Cout 13 

Cin 14 

51 15 
S2 16 

A3 17 

A2 18 

A1 19 

GND 20 

DATA 
OUT 

AO 

F3 

F2 

F1 

FO 

ClR 

56 

55 

ClK 

VCC 



PRODUCT GUIDE 

484, 485 logic symbol 'S484t 

DCD·TO·BINARY AND 

BINARY·TO·BCD CODE 

CONVERTERS 

('484 BCD·to·blnary) 

('485 blnary·to·BCD) 
typical performance 

TYPE 
DELAY TIME 

PER PKG LEVEL 

'54B4 45 ns 

'54B5 45 ns 

SN5454B4 (J,FH) 
SN5454B5 (J,FH) 

TOTAL lSO 

POWER 

525mW 

525mW 

SN7454B4 (J,N,FN) 
SN745485 (J,N,FN) logic svmbol 'S485t 

490 

9·BIT 
BINARV 

DUAL DECADE COUNTERS 

typical performance 

TYPE 
COUNT 

FREQ 

'490 25 MHz 

'L5490 35 MHz 

5N54490 (J,FH) 
5N54LS490 (J,FH) 

CLEAR 
TOTAL 

POWER 

HIGH 225mW 

HIGH 75 mW 

5N74490 (J,N) 
SN74LS490 (J,N,FN) 

logic Iymbolt 

lClR 

lSET9 

2ClR 

2SET9 

2ClK 

t Pin numbers shown on logic svmbols are for J and N packages onlv. 

nc - no Internal connection. 

EN 

>318Va 

2 a \7 
4a \7 
8 a \7 

lOa \7 
20 a \7 
40a \7 
80a \7 

160a \7 

pin asslgnmentl 

J. N PACKAGES FH. FN PACKAGES 

I E I I Y6 E I I Y6 
2 0 12 YB o 12 YB 

3 C 13 Y7 3 C 13 Y7 
4 B 14 

6 A 15 

6 Yl Ie 
Y2 17 

Y3 Ie 
9 Y4 19 F Y4 19 F 

10 ONO 20 Vcc 10 GNO 20 Vee 

Vl} 
V2 
V3 

9·BIT 
BINARV 

... 

LS~ 

V4} . 
~: MSO} ~ 
V7 ~ 
V8 m 

pin asslgnmentl 

J, N PACKAGES 

I lCLK 9 200 I (31 
lOA 

2 lCLR 10 20e 2 

3 lOA II 20B 3 lOB 

lOC 4 lSETS 12 2SET9 4 

6 lOB 13 20A 6 

e 1OC 14 2CLR 6 100 
7 100 16 2CLK 7 
e ONO Ie Vec e 

9 20A 

20B 0 

20c 

200 

FH, FN PACKAGES 

no II no 
leLK 12 200 
lCLR 13 2~ 

lOA 14 20B 

1 SETS IS 2SET9 

no Ie nc 
laB 17 20A 

lac Ie 2CLR 

lao 19 2CLK 

ONO 20 Vec 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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PRODUCT GUIDE 

• 

6·126 

518,519,520, 
521,522 
8-BIT MAGNITUDE 
COMPARATORS 

• Compares two 8-bit words 

INPUT OUTPUT FUNCTION 
TYPE PULL·UP AND 

RESISTOR CONFIGURATION 
ALS518 ve. p. a open-collector 
ALS519 no p>= a open-collector 
ALS520 ves p;;a totem·pole 

logic symbol 'ALS518, 'ALS519t 

COMP 

Gl t> 

COMPARE 
TIME POWER 

17.5 ns 50 mW 
17.5 ns 37.5 mW 

9 ns 50 mW 
ALS521 no 1'"=n totem-pole 
ALS522 ves ~ open·collector 

9 ns 37.5 mW 
15.5 ns 50 mW 

}­

} 
lP'O Q 119) p.O 

SN54ALS518(J,FH) 
SN54ALS519 (J,FH) 
SN54ALS520 (J,FH) 
SN54ALS521 (J,FH) 
SN54ALS522 (J,FH) 

SN74ALS518(N,FN) 
SN74ALS519 (N,FN) 
SN74ALS520 (N,FN) 
SN74ALS521 (N,FN) 
SN74ALS522 (N,FN) 

00 13) 

01 15) 

02 171 

03 19) 

04 112) 
114) 

as 116) 

06 118) 
07 

logic symbol 'ALS520, 'ALS521 t logic symbol 'ALS522t 

COMP COMP 

Gl t> Gl t> 

} 
PO 

l 
PI 
P2 16) 

P3 18) 

P4 111 
P5 113) 

P6 115) 
119) P-O P7 1171 lP=OQ 

119) 
lP-O 

} 
00 13) 

} 
01 15) 

02 17) 

03 19) 

04 112) 
114) 

as 116) 

06 118) 
Q7 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

p·O 

pin assignments, 'ALS518, 'ALS519 

J, N PACKAGES FH, FN PACKAGES 

1 G 11 P4 1 -~- 11 P4 

2 PO 12 04 2 PO 12 04 

3 00 13 P5 3 00 13 P5 

4 PI 14 as 4 PI 14 as 
5 01 15 P6 5 01 15 P6 

6 P2 16 06 6 P2 16 06 

7 02 17 P7 7 02 17 P7 

8 P3 18 07 8 P3 18 07 

9 03 19 P-O 9 03 19 P-O 

10 GND 20 Vee 10 GND 20 Vee 

pin assignments, 'ALS520, 'ALS521, 
'ALS522 

J, N PACKAGES FH, FN PACKAGES 

1 G 11 P4 1 G 11 P4 

2 PO 12 04 2 PO 12 04 

3 00 13 P5 3 00 13 P5 

4 PI 14 as 4 PI 14 as 
5 01 15 P6 5 01 15 P6 

6 P2 16 06 6 P2 16 06 

7 02 17 P7 7 02 17 P7 

8 P3 18 07 8 P3 18 07 

9 03 19 p-o 9 03 19 p=o 

10 GND 20 Vee 10 GND 20 Vee 



PRODUCT GUIDE 

533 logic Iymbolt pin 1 .. lgnments 

OCTAL D·TYPE TRANSPARENT Oc 1) 
EN J. N PACKAGES FH. FN PACKAGES 

LATCHES C (11) 
C1 

1l5'e' 11 C 1 OC" 11 C 
2 1a 12 5~ 2 1~ 12 50: 

10.J1L- V'~1a 
3 10 13 50 3 10 13 50 • Three·state buffer·type outputs 10 [> 4 20 14 eo 4 20 14 eo 

drive bus lines directly 20~ ~2a 5 215 15 8 5 2l! 15 atl 

• Inverting outputs 30--1ZL- ~3(l a 3~ 1e 70: e 3~ 1e 70: 

40~ ~45 
7 3D 17 70 7 3D 17 70 

typical performance a 40 18 aD a 40 1a aD 

50~ ~5~ 9 4'0' 19 aCi 9 40: 19 atl 

OUT· TOTAL 
60...i.lli- ~65 

10 GNO 20 VCC 10 GNO 20 VCC 
TYPE DELAY 

PUTS POWER 
ALS533 l:1 10 ns 60 mW 70...l.!ZL- ~7a 
AS533 0 5 ns 80...J.J!L ~80 

SN54AlS533 (J,FH) SN74AlS533 (N,FN) 
SN54AS533 (J,FH) SN74AS533 (N,FN) 

534 logic symbolt pin assignments 

OCTAL O·TYPE EDGE· 
6C UL..c:.. 

J. N PACKAGES FH. FN PACKAGES 

TRIGGERED Fllp·FlOPS EN 1 ~ 11 CLK 1 l5t'! 11 CLK 

(11) 2 1ti 12 5Ci 2 ~~ 12 50 

• Three·state buffer·type outputs ClK C1 3 10 13 50 3 10 13 50 

drive bus lines directly 4 20 14 eo 4 20 14 aD 

(3) ~ r 5 20 15 eo e 2Ci 15 atl 

• Inverting outputs 
V'~15 e 3/l 1e 7l! e 3l! 1e 711 

10-10 [> 7 3D 17 70 7 3D 17 70 

20~ ~25 B 40 1e eo a 40 1e aD 

9 415: 19 ati 9 4~ 19 all 

30~ ~3a 10 GNo 20 VCC 10 GNO 20 VCC 

40~ ~4Q 
50~ ~5a 
60~ ~6a 
70~ ~-70 

80~ ~-80 
typical performanca 

TYPE F·MAX PWRI DATA TIMES 
F/F SET·UP I HOLD 

AlS534 50 MHz 10.4 mW I 
AS534 165 MHz I 

SN54AlS534 (J,FH) SN74AlS534 (N,FN) 
SN54AS534 (J.FH) SN74AS534 (N.FN) 

t Pm numbers shown on logiC symbols are for J and N packages only. 

TEXAS INSTRUMENTS 6·127 
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PRODUCT GUIDE 

• 

6-128 

538 
3- TO 8-LlNE DECODERS/ 

DEMULTIPLEXERS 

• Three-state outputs 

• Output polarity control 

• Multiple enables for expansion 

typical performance 

SN54ALS538 (J,FHI SN74ALS538 (N, FNI 

logic symbolt 

0E1 

0E2 

A (61 :}ot B m 
C 

(171 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

& 

EN 

Ga 

x/v 
t> 

OR 

DMUX 
t> 

EN 

O,aft'V 

1,a,Il'V 
2,aft'V 
3,aft'V 

4,a,Il'V 

5,a,Il'V 
6,aft'V 

7,aft'V 

0,10 'V 
(31 

1,10 'V 

2,10 'V 

3,10 'V 

4,10 'V 

5,10 'V 
6,10 'V 

(91 

7,10 'V (111 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES 

1 Y2 " Y7 

2 Y1 12 AL 

3 YO 13 G1 

4 M1 14 G2 

5 OE2 15 G3 

(31 
VO 

6 A 16 04 

7 B 17 C 
(21 

V1 B Y5 1S Y4 

(11 
V2 

(191 
V3 

9 Y6 19 Y3 

10 GND 20 VCC 

(181 V4 FH, FN PACKAGES 
(81 V5 1 Y2 " Y7 

(91 
V6 

(111 V7 

2 Y1 12 AL 

3 YO 13 G1 

4 01:1 14 G2 

5 OE2 1S G3 

6 A 16 G4 

7 B 17 C 

S YS 16 Y4 

9 Y6 19 Y3 

10 GND 20 VCC 

VO 

V1 

V2 
V3 

V4 
V5 

V6 

V7 



539 logic symbols t 

2- TO 4-LlNE DECODERSI 
XIV 

DEMULTIPLEXERS 
N~ . Three-state outputs EN . Output polarity control 

typical performance 

SN54ALS539 (J,FHI SN74ALS539 (N, FN) 

OR 

DMUX 
1AL N10 

10E EN 0,10 'V 
1,10 'V 

O}~ 2,10 'V 
1 3 

3,10 'V 

r Pin numbers shown on logic symbols are for J and N packages only. 
nc - no Internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

(31 
1Y0 

(21 
1Y1 

1Y2 

1Y3 

2YO 

2Y1 

2Y2 

2Y3 

(31 
1Y0 

(21 
1Y1 

(11 
1Y2 

(191 
1Y3 

(121 
2YO 

2Y1 

2Y2 

2Y3 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

1 lY2 11 2Yl 

2 lYl 12 2YO 

3 lYO 13 2AL 

4 lAL 14 20e 

5 ICE 15 2G 

6 2A 16 Hl 
7 2B 17 lA 

6 2Y3 lB lB 

9 2Y2 19 lY3 

10 GND 20 VCC 

FH, FN PACKAGES 

1 lY2 11 2Yl 

2 lYl 12 2YO 

3 lYO 13 2AL 

4 lAL 14 20E 

5 10E 15 2G 

6 2A 16 11l 

7 2B 17 lA 

8 2Y3 18 lB 

9 2Y2 19 lY3 

10 GND 20 VCC 

• 

6·129 
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PRODUCT GUIDE 

540, 541 logic Iymbol, 'LS640, 'ALS640t 

OCTAL BUFFERS AND & 

LINE DRIVERS Gl~ EN 

• Three·state output drives bus lines G2..!lli..l:::a 

or buffer memory address registers ~ 

'LS540 for Inverted data output 
., I 

I 
A1...ill.- 'V~Vl 

• 'LS541 for true data output 
[> 

A2..EL..- ~V2 
tvPlcal performanclI A3...!.1L- ~V3 

MAX MAX A4.ill..- ~V4 
TYPE DELAY SOURCE SINK 

A6.ill..- ~V6 
CURRENT CURRENT 

SN54ALS540 6 ns - 12 mA 12 mA AS.ill.- ~VS 
SN74ALS540 6 ns -15 mA 24 mA A7~ ~V7 
SN54ALS541 6 ns - 12 mA 12 mA 
SN74ALS541 6 ns -15 mA 24 mA AB.!&- ~VS 

SN54LS540 9 ns - 12 mA 12 mA 
logic lIymbol, 'LS641, 'ALS641 t 

SN74LS540 9,5 ns -15 mA 24 mA 
SN54LS541 9 ns - 12 mA 12 mA & 
SN74LS541 9.5 ns - 15 mA 24 mA Gl~ EN 

SN54ALS540 (J,FH) SN74ALS540 (N.FN) G2~ 
SN54ALS541 (J,FH) SN74ALS541 (N.FN) I---
SN54LS540 (J.FH) SN74LS540 (J,N,FN) 

A1.ill-

,. r 
SN54LS541 ((J.FH) SN74LS541 (J,N,FN) [> 'V~Vl 

A2.l!L...- ~V2 
A3....!&- ~V3 
A4121- ~V4 
A6.ill- ~V6 
AS.!Zl- ~VS 
A7..i!l.- ~V7 
AS.l!L- ~V8 

t Pin numbers shown on logic symbol. are for J and N packages only, 

nc - no Internal connection. 

6·130 TEXAS INSTRUMENTS 
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pin lulgnmlntl 

J. N PACKAGES FH. FN PACKAGES 

1 tr1 11 YB 1 a1 11 YB 

2 A1 12 Y7 2 A1 12 Y7 

3 A2 13 YB 3 A2 13 YB 

4 A3 14 Y5 4 A3 14 Y5 

5 A4 15 Y4 5 A4 15 Y4 

e A5 1e Y3 B A5 1S Y3 

7 AS " Y2 7 AS 17 Y2 

e A7 18 Y1 8 A7 18 Y1 

9 A8 19 0"2 9 Aa 19 02 

10 OND 20 Vcc 10 OND 20 vcc 



PRODUCT GUIDE 

560 logic symbolt 
pin assignments 

SYNCHRONOUS 4-BIT 
CTROIV10 J, N PACKAGES 

COUNTERS 
1~ 11 SLOAO 

(decade, synchronous and G~ EN10 2 ClK 12 ENT 

asynchronous clear) ENT.1!&- Gl 3 A 13 00 

ENP l?l..- 4 B 14 Oc 
typical performance G2 6 C 16 OB 

, TYPE 'COUNT I CLEAR , TOTAL I SClR'~ 6CT=O [SYNC ClR) 6 0 16 OA 

M3 [COUNT) 
7 ENP 17 U 

FREQ POWER 

SLOAO~ 
B AC[R' lB cco 

l'ALS560 130 MHz I Low 1100 mW I M4 [SYNC LOAD) 9 ~ 19 RCa 

SN54ALS560 (J,FH) SN74ALS560 (N,FN) 
M5 [COUNT) 10 GND 20 VCC 

ClK (2) C6/ 1, 2,3,5+ 

b FH, FN PACKAGES 
Z7 :----1l!!l. CCO 1 AlOAD 11 smAll 

AClRJ!!L....J:::::: 
7,1,2,9 

CT=O ~RCO 2 ClK 12 ENT 

A lOAD J.!.LJ:::::. CB 
1 (CT=9)G9 3 A 13 °D , r 4 B 14 Oc 

A~ 4,60/BO 10'V~QA 5 C 15 OB 

B~ o-lJ..§l QB 
6 0 16 OA 
7 ENP 17 G 

C .ill..- ~ac B ACLR 18 CCO 

O~ -----.lill 00 9 SCLR 19 RCa 
10 GND 20 Vcc 

• I 
561 logic symbolt pin assignments 

SYNCHRONOUS 4-BIT CTROIV16 J, N PACKAGES 

COUNTERS 
G~ 

1.~ 11 smAIl 

EN10 2 ClK 12 ENT 
(binary, synchronous and ENT~ 3 A 13 00 

asynchronous clear) Gl 4 8 14 Oc 
ENP~ G2 5 C 15 °B typical performance 
SClR~ 6CT=O [SYNC ClR) 6 0 16 OA 

, TYPE I COUNT I CLEARI TOTAL I 
7 ENP 17 IT 

M3 [COUNT) 8 Arof 18 cco 
FREQ POWER SLOA5nue M4 [SYNC lOAD) 9 ~ 19 RCa 

l'ALS561 140 MHzl low 1100 mW I 
M5 [COUNT) 

10 GNO 20 VCC 

SN54ALS561 (J,FH) SN74ALS561 (N,FN) ClK (2) _ C6/1,2,3,5+ 

h FH, FN PACKAGES 
Z7 ----1!!!l. CCO 

I AlOAL) I I S[OAO 

AcLR ~ CT=O 
7,1,2,9 2 ClK 12 ENT 

A'i:OAi) J.!L...r:::::. CB 
1 (CT=15)G9 --11.!!.L RCa 3 A 13 OD 

'J r 4 8 14 Oc 
5 C 15 OB A~ 4,60/BO 10'V~aA 6 D 16 OA 

B~ r-----illl- aB 7 ENP 17 U 

C~ ~ac 8 ACLR 18 cco 

O~ ~ao 9 SCLR 19 RCa 
10 GND 20 VCC 

Pin numbers shown on logic symbols are for J and N packages only. 
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PRODUCT GUIDE 

563 logic aymbolt pin assignments 

OCTAL D·TYPE TRANSPARENT ~~ 
J. N PACKAGES fH. fN PACKAGES 

LATCHES WITH INVERTED 
EN 1 OC 11 e 1 ae 11 C 

OUTPUTS c...!.!1L C1 2 10 12 ea 2 10 12 60 
3 20 13 i1! 3 20 13 70 

· Buffer·type outputs drive bus 
.., r- " 3D 14 eCI 4 3D 14 e 

lines directly 10..!!L- 10 [> \l~1t1 e 40 H eCI e 40 1 e e 

· Inverted outputs 20..!1L- ~2Ci II &0 10 40 II eo 1e 4 

3~..ill.- ~30 7 eo 17 30 7 110 17 3 
6 70 18 20 e 70 1e 2 

typical performance 40~ ~4Ci 8 eo 18 10 9 BO 18 1 
150-ill- :::......!lli. 15a 10 ONO 20 VCC 10 ONO 20 Vee I TYPE I DELAY I TOTAL-1 60...!!L- ~6a 

POWER 70-ill- ~7~ 
!'ALS563 I "ns I 67.5 mW I so....!.!L.. :::.....J.El.. sCi 
SN54ALS563 (J,FH) SN74ALS563 (N.FN) 

• 
564 logic symbolt pin IIsslgnment 

OCTAL D·TYPE EDGE· ocJ.!L::a. 
J. N PACKAGES FH. FN PACKAGES 

TRIGGERED FLlP·FLOPS 
EN 1 OC 11 elK 1 aC " elK 

CLK.1!.1L >C1 
2 10 12 Bel 2 10 12 60 

· Buffer·type outputs drive bus 3 20 13 70 3 20 13 70 

lines directly ., r- 4 3D 14 eCl 4 3D 14 60 
5 40 1& 51r 5 40 15 eo · Inverted outputs 10..ill- 10 'V~1l:1 [> e eo 1 e 4a e eo 113 40 

typical performance 20..ill..- ~2a 7 eo 17 30 7 80 17 30 

I TYPE I f I PWR/ I 30...1!L- ~3a B 70 1 B 20 e 70 1e 20 

40~ ~4a 9 eo 19 1a 9 BO 19 10 
mllx F.F 10 ONO 20 

I 'ALS564[50 MHz [8.4 mW I 50~ p...illLSQ 
vee 10 ONO 20 Vee 

SN54ALS564 (J,FH) SN74ALS564 (N,FN) 
eo...!1.L J::-!.!!!. ea 
70..!!!- ~7a 
BO~ p..J.!&. eo 

tPin numbers shown on logic symbols are for J and N packages only, 
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568 
SYNCHRONOUS 4·BIT 
UP/DOWN COUNTERS 

logic symbol t 

CTROIV10 

Ci.!.!!!....l:::. ENID 

U/5~ Ml(UP) 
(decade, synchronous and u:::.. M2 )OOWN) 

asynchronous clear) ClK ~ po. CSI1.4,7,8+/2,4,7,8-

typical performance ENT~ ~~ 6,7,8,9 ~CCO 
II TYPE I COUNT I CLEAR I TOTAL I ENPJlLl::.. G8 II FREQ POWER SCLiiJ!L...I:::. SCT-D 1,7 (CNI G9 ~ Fm5 
Il'ALS568J30MHz I Low I 93mWJ lOAC~ M3(lOAO) 2.7(CT-DIG9~ 

L M4 (COUNT) 

SN54ALS568 (J,FH) SN74ALS568 (N,FN) AClR.!!l..- ~r-o _r 

A~~3~,S~O----------~1~0~Q 

B~ 
C~~--------------~ 

569 
SYNCHRONOUS 4·BIT 
UP/DOWN COUNTERS 

O~~ ______________ _ 

logic symbol t 

CTROIV16 

G~ ENID 

U/0.m..-- Ml (UP) 
(binary, synchronous and . L.t:::. M2 (DOWN) 

(161 

(1SI
OA 

(141
0e 

(131 ~~ 

asynchronous clear) ClK ~ po CS/l,4,7,8+/2,4,7,8-

typical performance ENiill.L.t::::. ~~ 6,7,8,9 ~CCO 

I TYPE I COUNT I CLEAR I TOTAL I ENP..!!.!......l:: G8 
FREQ POWER ~~ SCT-O 1,7 (CT-1SI G9 ~'RCO 

I 'ALS569 I 40 MHz I Low I 93 mW J lOAD~ M3 (lOAD) 2,7 (CT-OI G9 ::::.....J 
L M4 (COUNT) 

SN54ALS569 (J,FH) SN74ALS569 (N,FN) AClR.!!l..- CT=O r. 

A (31 ~j~,s~o-----------::ID:-:"J~ 
e (41 

C (51 

o (61 

tP,n numbers shown on logIC symbols are for J and N packages only, 

(161
0A 

(151 Oe 
(141 a 
(131 C 

00 
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PRODUCT GUIDE 

pin assignment 

J, N PACKAGES FH, FN PACKAGES 

1 u/15 11 lOAD 1 U/O 11 lOAD 

2 ClK 12 00 2 ClK 12 ENT 

3 A 13 aD 3 A 13 aD 
4 B 14 ac 4 B 14 ae 
5 e 15 as 5 e 15 as 
B 0 18 aA 8 0 18 aA 
7 ~ 17 ~ 7 ENP 17 G 
B AWl 18 ~ 8 mR IS rnr 
9 rn:R 19 R.~O 9 ~ 19 ~ 

10 OND 20 Vee 10 GND 20 Vee 

• '~~; 
pin assignment 

J, N PACKAGES FH, FN PACKAGES 

1 u/15 11 lOAD 1 U/O 11 lOAD 

2 elK 12 rNT 2 ClK 12 ENI 
3 A 13 aD 3 A 13 aD 

4 S 14 ae 4 B 14 ae 

5 e 15 as 5 e 15 as 

8 D 18 aA 6 D 18 aA 

7 rnJ> 17 0 7 tNP 17 G 

8 AWl 18 ~ 8 AQR 18 rnr 
9 rn:R 19 RCO 9 SCIR 19 ~ 

10 OND 20 Vee 10 GND 20 Vee 
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PRODUCT GUIDE 

573 logic Iymbolt 

OCTAL D·TYPE TRANSPARENT 

LATCHES ~....!.!l....::: EN 

• Functionally equivalent to cJ!1L C1 
'LS373 and 'S373 ., r • Three·state buffer·type outputs 

10-ill-10 t> \J~1Q 
drive bus lines directly 20...ill- ~2Q • Approximately half the power 

30...!!L- ~3Q 
of'LS373 40~ ~4Q 

typical performance 60...!!!.- ~6Q 

TYPE OUT· DELAY TOTAL 60~ :-l1&6Q 

PUTS POWER 70....i!L- ~7Q 
'ALS573 a 11 ns 67.5 mW BO...ill- ~BQ 
'AS573 

SN54ALS573 (J,FH) SN74ALS573 (N,FN) 
SN54AS573 (J,FH) SN74AS573 (N,FN) 

574 
logic Iymbol t 

OCTAL D·TYPE EDGE· 

TRIGGERED FLIP·FLOPS 

• Functionally equivalent to ac...ill...b EN 

'LS374 and 'S374 CLKJ!1L ~C,-
• Three·state buffer·type outputs ., r 

drive bus lines directly 10-ill-10 t> \J~1Q 
• Approximately half the power of 20...ill- ~2Q 

30-#!-- r---l!!L 3Q 'LS374 
typical performance 40~ r----lW- 4Q 

DATA TIMES 50...!!!.- r--illL 5Q 
TYPE f max PWRI SET· 60.lZL- ~6Q 

F·F UP HOLD 70~ ~7Q 
'ALS574 50 MHz 8.44 mW 10 ns 4 ns Bo...ill- ~BQ 
'AS574 

r Rising edge of clock pulse 
SN54ALS574 (J,FH) SN74ALS574 (N,FN) 
SN54AS574 (J,FH) SN74AS574 (N,FN) 

575 logic symbol, 'ALS57S, 'ASS7S 

OCTAL D·TYPE EDGE· ~~EN 
TRIGGERED FLlp·FLOPS J.!.1L CLK >C1 • 3·state buffer·type outputs ErR -llL.t::a. drive bus·lines directly 1R ., 
• Noninvertlng outputs 10...ill.- 10 
typical performance 20...!!!-

30..ill...-DATA TIMES 
TYPE fmax PWRI SET· HOLD 

40~ 
F·F UP 50..!.!L-

'ALS575 50 MHz 8.4 mW 10 nsf 4 nsf 60...ill...-
'AS575 70~ 

fRising edge of clock pulse BO...l!.!!L 
SN54ALS575 (J,FH) SN74ALS575 (N,FN) 
SN54AS575 (J,FH) SN74AS575 (N.FN) 

t Pin numbers shown on logic symbols are for J end N packages only. 
nc - no Internal connection. 

i 
t> \7~1a 

~2a 
~3a 
~4a 
~6a 
~6a 
~7a 
~Ba 
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pin Isslgnments 

J. N PACKAOES FH. FN PACKAOES 

1 ~ 11 C 1 oe 11 C 
2 10 12 eo 2 10 12 eo 
3 20 13 70 3 20 13 70 
4 3D 14 eo 4 3D 14 eo 

5 40 H 50 5 40 15 50 
e 50 1e 40 e 50 1e 40 
7 60 17 30 7 eo 17 30 
8 70 1e 20 e 70 1 e 20 
9 eo 19 10 9 eo 19 10 

10 GNO 20 Vce 10 GND 20 vce 

pin Isslgnmentl 

J. N PACKAOES FH. FN PACKAOES 

1 o~ 11 CLK 1 OC 11 eLK 
2 10 12 eo 2 10 12 80 

3 2D 13 70 3 20 13 70 
4 3D 14 eo 4 3D 14 eo 

5 40 15 so 5 40 15 50 
6 50 16 40 6 50 16 40 

7 60 17 30 7 60 17 30 

8 7D '8 20 6 70 18 20 

9 80 '9 10 9 80 19 '0 
'0 GND 20 Vee 10 GND 20 vce 

pin assignment 

J. N PACKAGES FH. FN PACKAGES 

1 erA 13 nc 1 nc 15 nc 
2 m: 14 CLK 2 CLA 1e nc 
3 10 15 eo 3 O~ 17 eLK 
4 20 1e 70 4 10 1e 80 
5 3D 17 eo 5 20 19 70 

e 4D 18 50 e 3D 20 eo 
7 50 19 40 7 40 21 50 
8 eo 20 30 8 nc 22 nc 
9 7D 21 20 9 50 23 40 

10 80 22 10 '0 60 24 30 
11 nc 23 nc '1 70 25 2Q 

12 GNO 24 Vcc '2 80 26 10 

'3 nc 27 nc 
14 GNO 28 Vee 



576 
logic symbol t 

OCTAL D-TYPE EDGE-

TRIGGERED FLIP-FLOPS ac.J.!.L..c:. EN . Buffer-type outputs drive bus ClK....!!!!...... >C1 

lines directly ::t r . Inverted outputs 10....ill.-. 10 [> 9~la 
20-EL p.....!!!!L2Q 

typical performance 30.....!.iL...- ~30 
PWRI 40~ ;:::...J.!& 40 

TYPE fmax 50~ ~50 F-F 
'AlS576 50MHz 8.4 mW 60....!2l.- ~6a 
'AS576 70~ ~7il 

SN54ALS576 (J,FHI SN74ALS576 (N,FNI 80~ ~8a 
SN54AS5761J,FHl SN74AS576 (N,FNI 

577 logic symbol, 'AlS577, 'AS577 

OCT Al O-TYPE EDGE- 6C~ 
TRIGGERED FLIP-FLOPS 

~ elK 

• Buffer-type outputs ClR -ill...t::::.. 
drive bus lines directly 

• Inverted outputs 1D~ 
2D~ • Synchronous clear 
3D..J2L-. 

4D~ 
5D~ 
6D~ 
7D~ 
8D~ 

typical performance 

DATA TIMES 
TYPE fmax POWERI SET- HOLD 

F-F UP 
'ALS577 50 MHz 8.4 mW 10 nst 4 nst 
'AS577 

tRising edge of clock pulse 
SN54ALS577 (J,FHI SN74ALS577(N,FNI 
SN54AS577 (J,FHI SN74AS577(N,FNI 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

EN 

~C1 
lR .. r 
1D [> \7~10 

~20 
~30 
~40 
p:....!.!.!!l..50 

p.J.!.?1.. 60 

~70 
~8il 

TEXAS INSTRUMENTS 
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PRODUCT GUIDE 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 DC 11 CLK 1 DC 11 CLK 

2 lD 12 80: 2 lD 12 80: 

3 2D 13 70 3 2D 13 7Q: 
4 3D 14 60 4 3D 14 60 

5 4D 15 50: 5 4D 15 50: 

6 5D 16 40 6 5D 16 40_ 

7 6D 17 30 7 6D 17 30 

8 7D 18 20 8 7D 18 20 

9 8D 19 10 9 8D 19 ,0: 

10 GND 20 VCC 10 GND 20 vcc 

pin assignment 

J, N PACKAGES FH, FN PACKAGES 

1 CLR 13 nc 1 nc 15 nc 

2 m: 14 CLK 2 ~ 16 nc 

3 10 15 80 3 OC 17 CLK 

4 2D 16 70 4 10 18 80 

5 3D 17 60: 5 2D 19 70 

6 4D 18 50: 6 3D 20 60 

7 5D 19 40: 7 4D 21 50 

8 6D 20 30 8 nc 22 nc 

9 7D 21 20: 9 5D 23 40: 

10 8D 22 10 10 6D 24 30 

11 nc 23 nc 11 7D 25 20: 

12 GND 24 VCC 12 8D 26 10 

13 nc 27 nc 

14 GND 28 VCC 
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PRODUCT GUIDE 

580 logic symbol t pin assignments 

oc~ 
J. N PACKAGES 

OCTAL D·TYPE TRANSPARENT EN 1 ~ 11 e 

I LATCHES WITH INVERTED c.l!.!L C1 
2 10 12 SO 

OUTPUTS 3 20 13 7Ci 

~ r 4 30 14 60 

• Three·state buffer·type outputs 
10..ill...- \l~la 5 40 15 sn 

drive bus lines directly 
10 [> 

6 50 16 4Ci 
20~ ~2il 7 60 17 30 

typical performance 30.J!L.. ~3a a 70 1a 2Ci 

40~ ~4il 9 ao 19 10 

TYPE DELAY 
TOTAL 

50...lli.- ~5Q 10 GNO 20 Vee 
POWER 

'ALS580 11 ns 67.5 mW 60-i!l.- ~6a 
'AS580 70.....!!L- ~7a 

80~ ~8Q 
SN54ALS580 (J,FH) SN74ALS580 (N.FN) 

SN54AS580 (J,FH) SN74AS580 (N,FN) 

590, 591 logic symbol, 'LS590t 

a·BIT BINARY COUNTERS G~ EN3 

WITH OUTPUT REGISTERS RCK.illl....- I> e2 

· 'LS590 has three-state register CTRB 

CCKEN~ outputs G1 

· 'LS591 has open·collector CCK.l!..!L- 1>1+ (CT = 255) Z4 4~RCO 
register outputs ccuiJ.!£Lt::::. CT=O 

· Counter has direct clear 
, r r (15) a 

20 1> 3\7 '---tt' A 
,...........:.:aB 

typical performance 

MAX 
PARALLEL TOTAL 

TYPE COUNT CLEAR 
LOAD POWER 

FREQ 

'LS590 20 MHz SYNC SYNC·L 166.5 mW 

'LS591 20 MHz SYNC SYNC-L 155mW 

SN54LS590 (J,FH) SN74LS590 (J,N,FN) 

SN54LS591 (J,FH) SN74LS591 (J,N,FN) 

logiC symbol, 'LS591 t 

G~ EN3 

RCK~ t> C2 

CCKEN.!..!31..J::::: G1 
CTR8 

CCK~ t>1+ (CT = 255) Z4' 
ccu~-~ CT=O , r 

20 [> 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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--ELac 

---.£Lao 

~aE 
~aF 
~aG 
~aH 

4~RCO 

r 
3Q~aA 
~aB 
~ac 
~aD 
~aE 
~aF 
~aG 
~aH 

FH. FN PACKAGES 
1 rn: 11 e 
2 10 12 aCi 

3 20 13 7Ci 

4 30 14 60 

5 40 15 5Q 
6 50 16 4Ci 

7 60 17 3Ci 

a 7D 1a 2Ci 

9 SO 19 10 

10 GNO 20 Vee 

pin assignments 

J. N PACKAGES 
1 Os 9 AeO 
2 Oc 10 CClA 
3 Qo 11 CCK 
4 °E 12 CCKEN 
5 OF 13 ACK 
6 °G 14 G 
7 OH 15 °A 
8 GND 16 VCC 

FH. FN PACKAGES 
1 nc 11 nc 

2 Os 12 RCD 
3 Oc 13 CClR 
4 °D 14 CCK 
5 °E 15 CCKEN 
6 nc 16 nc 

7 OF 17 RCK 
S °G 18 ~ 
9 °H 19 °A 

10 GND 20 vCC 



592 logic symbolt 

8·BIT BINARY COUNTERS CTR8 
CCLR ~ WITH INPUT REGISTERS CT=O 

· Has parallel register inputs ~~ G3 

CCK ~ p.. 3+ CT = 255 · Counter has direct overriding 
CLOAO ~ C2 

load and clear 

· Guaranteed counter frequency RCK~ p.. C1 
..• dc to 20 MHz ., r 

typical performance A~10 20 

MAX B .!.!L.-
PARALLEL TOTAL C~ 

COUNT CLEAR 
O~ LOAD POWER 

FREQ E~ 
20 MHz SYNC SYNC·L 130mW F~ 

SN54LS592 (J,FH) G~ 
SN74LS592 (J,N,FN) H .!lL.-

593 logic symbolt 

G~ LJ CTR. 
8-BIT BINARY COUNTERS 

WITH INPUT REGISTERS G~ EN6 

· Has parallel three-state I/O: 
CCLR~ 

register inputs/counter 
CT=O 

outputs CCKEN~ [J · Counter has direct overriding CCKEN~ G4 

load and clear 

· Guaranteed counter frequency CCK~ t":> 4+ 
CT= 255 

..• dc to 20 MHz CLOAD~ C3 
typical performance 

MAX RCKEN .!.!ZL.r:::.. G1 
PARALLEL TOTAL RCK (16) 1C2 COUNT CLEAR 

LOAD POWER 
(1) ., r FREQ 

20 MHz SYNC SYNC·L 177mW A/QA~ 20 3D 
[> 

Z5 
\J 5,6 

SN54LS593 (J,FH) B/QB~ 
(3) 

SN74LS593 (J,N,FN) C/ac~ 
O/Qo~ 
E/QE~ 
F/QF~ 
G/QG~ 
H/QH~ 

t Pin numbers shown on logic symbols' are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 

1 B 9 f'iC(5 

2 C 10 CCLR 

3 D 11 CCK 

~-RCO 4 E 12 CCKEN 

5 F 13 RCK 

6 G 14 C[OAD 

7 H 15 A 

8 GND 16 VCC 

FH. FN PACKAGES 

1 nc 11 nc 
2 B 12 RCa 

3 C 13 CCLR 

4 D 14 CCK 

5 E 15 CCKEN 

6 nc 16 nc 

.. 7 F 17 RCK 

8 G 18 CLOAD 

9 H 19 A 

10 GND 20 Vcc 

pin assignments 

J. N PACKAGES 

1 A/OA 11 RCa 

2 BlOB 12 CCLR 

3 C/OC 13 CCK 

4 D/OD 14 crKrn 
5 E/OE 15 CCKEN 

6 F/OF 16 RCK 

7 G/OG 17 Ilcrm 
8 H/OH 18 G 

~RCO 
9 CCOAll 19 G 

10 GND 20 VCC 

FH. FN PACKAGES 

1 A/OA 11 RCa 

2 BlOB 12 CCLR 

3 C/OC 13 CCK 

4 D/OD 14 <:CKEN 
5 E/OE 15 CCKEN 

6 F/OF 16 RCK 

7 G/OG 17 "Il"CKrn 
8 H/OH 18 G 
9 "CIOACi 19 G 

10 GND 20 VCC 
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594 logic Iymbolt 

S-SIT SHIFT REGISTERS 
RCI"R ~ R3 

WITH OUTPUT LATCHES RCK~ ~C2 
SRGS · Serial-in, parallel-out shift registers SRCLR~ R 

with storage SRCK J.!!!....- P C1 ,--> · Buffered outputs (141 ., ~ (151 Q 
20 t> · Guaranteed shift frequency 

SER ~ 10 ~A 
~QB ... dc to 20 MHz 

typical performance 
r---m QC 

~Qo 
SERIAL ~QE 

ASYNC TOTAL 
TYPE DATA ~QF 

CLEAR POWER 
INPUT t-- QG 

20 t> 3~QH 'LS594 0 Low 
t> ~QH' 

SN54LS594 (J,FHI SN74LS594 (J,N,FNI 

595, 596 logic symbol, 'LS595t 

8-BIT SHIFT REGISTERS G~ EN3 

"'~t:1 WITH OUTPUT LATCHES 

· Serial-in, parallel-out shift SRCLR ~ R 
registers with storage SRCK ~~Cl'--> 

· 'LS595 has three-state parallel ( I ., -.1 (151 
SER ~ 10 20 t> J'Vt---'(;) QA 

outputs r-----w QB · 'LS596 has open-collector r---m QC 
parallel outputs 

~~D · Guaranteed shift frequency 
~ E 

... dcto20MHz t----;Gi QF 

typical performance t----=- QG 

~t--ill QH SERIAL ~QH' ASYNC TOTAL 
TYPE DATA 

CLEAR POWER 
INPUT 

'LS595 D LOW 167 mW logic symbol, 'LS596t 

'LS596 D LOW 160mW G~EN3 
SN54LS595 (J,FHI SN74LS595 (J,N,FNI "'~~ SN54LS596 (J,FHI SN74LS596 (J,N,FNI 

SRCLR~ R 

SRCK~~Cl'--> 
., 1: (151 

SER ~ 10 20 t>J~~ QA 

r----rn Qs r---m QC 

~QD 
~QE 
~QF ---m QG 

2Dt>3~- QH 

~QH' 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 
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pin assignments 

J, N PACKAGES 
1 OB 9 OH' 
2 Oc 10 SR'C[R 

3 00 11 SRCK 
4 °E 12 RCK 
5 OF 13 I1W1 

13 °G 14 SER 
7 OH 15 °A 
8 GNO 16 Vcc 

FH, FN PACKAGES 
1 nc 11 nc 

2 °B 12 OH' 
3 Oc 13 SRCLR 
4 00 14 SRCK 
5 °E 15 ACK 
6 nc 16 nc 

7 OF 17 RCiJ1 
8 °G 1 B SEA 
9 °H 19 OA 

10 GNO 20 Vcc 

pin assignments 

J. N PACKAGES 
1 °B 9 °H' 
2 Oc 10 SRCtR 
3 00 11 SRCK 
4 °E 12 RCK 
5 OF 13 G' 
6 OG 14 SER 
7 °H 15 °A 
8 GNO 16 VCC 

FH, FN PACKAGES 
1 nc 11 nc 

2 °B 12 0H' 

3 Oc 13 ~ 

4 00 14 SCK 
5 °E 15 RCK 
6 nc 16 nc 

7 OF 17 G 
8 °G 18 SER 
9 OH 19 °A 

10 GNO 20 VCC 



PRODUCT GUIDE 

597 logic symbolt pin assign menu 

8-BIT SHIFT REGISTERS SRG8 J, N PACKAGES 

WITH INPUT LATCHES SRCLR.!.!&t:::.. R 1 B 9 °H' 

SRCK.i!1l....- >C3/-
2 C 10 SRCLR 

• Has parallel storage register SRLOAOJElJ::.. 
3 0 11 SRCK 

C2 4 E 12 RCK 
inputs 

RCK...!.llL- 5 F 13 SRLOAD · Shift register has direct over- I>Cl 
6 G 14 SER 

riding load and clear 
., r 7 H 15 A 

· Guaranteed shift frequency 
SER-illl- 3D 8 GND 16 VCC 

A...!.!&.- 10 20 
".dc to 20 MHz B....!!l-

typical performance c...El.-
SERIAL D~ 

ASYNC TOTAL E~ TYPE DATA 
CLEAR POWER F~ INPUT 

G~ 
'LS597 0 LOW 130mW ~.JZL ..J&..OH' 

SN54LS597 (J,FH) SN74LS597 (J,N,FN) 

598 logic symbol t pin assign menU 

8-BIT SHIFT REGISTERS SRG8 J, N PACKAGES 

WITH INPUT LATCHES G~EN14 1 A/OA 11 Ow 1 

SRCLR~R 2 8/0B 12 SRCLR 2 . Has parallel three-state I/O SCKEN...!l!L.....t:: G4 3 C/OC 13 SRCK 3 

storage register inputs, shift SRCK (13) 4C5/4 _ 
4 0/00 14 SRCKEN 4 

5 E/OE 15 RCK 5 
register outputs SRlOAD..J!L....t:a. C3 6 F/OF 16 G 6 . Shift register has direct over- RCK (15) [J 7 G/OG 17 SERI 7 

riding load and clear DS~Gl 8 H/OH 18 SERO 8 

~. 1" 9 SRLOAO 19 OS 9 

• Guaranteed shift frequency SERO~1,5D [> 10 GNO 20 VCC 10 

... dc to 20 MHz SER1~15D (1) , Z6 typical performance A/OA~~3D 
SERIAL (2) \76,14 

ASYNC TOTAL B/OB~2D L> TYPE DATA 3D 
CLEAR POWER \7 7,14 Z7 

INPUT C/Oc~ 
'LS598 0 LOW 177mW D/OD~ 

SN54LS598 (J,FH) SN74LS598 (J,N,FN) E/OE~ 
F/OF~ 
G/Oa~ 
H/OH~2D 

3D ~ \713,14 ,.-!.!.!L?H' 

r Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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FH, FN PACKAGES 

1 nc 11 nc 
2 B 12 OH' 
3 C 13 SRCLR 
4 0 14 SRCK 

5 E 15 RCK 

6 nc 16 nc 
7 F 17 SRLOAO 

8 G 18 SER 

9 H 19 A 

10 GND 20 vCC 

FH, FN PACKAGES 

A/OA 11 OH' 
8/08 12 SRCLR 

C/OC 13 SRCK 

0/00 14 SCKEN 

E/OE 15 RCK 

F/OF 16 G 

G/QG 17 SERI 

H/OH 18 SERO 

SRLOAO 19 OS 

GND 20 VCC 
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6-140 

599 logic symbol t 

a-BIT SHIFT REGISTERS RCIR~ R3 

WITH OUTPUT LATCHES RCK~ I> C2 

SRG8 

· Serial-in, parallel-out shift registers SRC'C'R ~ R 

· Open-collector outputs SRCK.!.!.!l.....-~ C1'-> ,.. 

· Guaranteed shift frequency SER ~ 1D 2D [>3Q~ a 
... dc to 20 MHz 

(1) A -----m OB 

typical performance 
~OC 
~O 

(4) D 
SERIAL ~OE 

TYPE DATA 
ASYNC TOTAL -fs) OF 
CLEAR POWER 

INPUT ~OG 
2D[>3Q~ OH 'LS599 D Low 

[> ~OH' 
SN54LS599 (J,FH) SN74LS599 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J, N PACKAGES 
1 as 9 OH' 
2 Oc 10 STfCrn 
3 00 11 SRCK 
4 Oe 12 RCK 
5 OF 13 RcrR 
6 0(; 14 seR 
7 OH 15 OA 
8 GND 16 Vcc 

FH. FN PACKAGES 
1 nc 11 nc 

2 as 12 OH' 
3 Oc 13 SRClR 
4 00 14 SRCK 
5 °e 15 RCK 
6 nc 16 nc 

7 OF 17 RID 
s °G 18 SER 
9 °H 19 OA 

10 GND 20 VCC 



600 
MEMORY REFRESH 

CONTROLLERS 

• Controls refresh cycle of 4K or 16K 

dynamic RAM's 

• Three-state outputs drive bus 

lines directly 

• Time to initiate refresh request 

is typically 30 ns 

• Refresh modes: transparent, 

burst 

logic diagramt 

SN54LS600A (J) SN74LS600A (J,N) 

pin assignments 

J,N PACKAGES 

1 BUSY 11 RC~HI 

2 AO 12 RCRASLO 

3 Al 13 REF REOl 

4 A2 14 REF REQ2 

5 A3 15 RAS 

6 A4 16 HOLD 

7 A5 17 LATCHED RCO 

8 A6 18 RESET LATCHED RCO 

9 4K/16K 19 RC BURST 

10 GND 20 VCC 

601 
MEMORY REFRESH 

CONTROLLERS 

• Controls refresh cycle of 64K 

dynamic RAM's 

• Three-state outputs drive bus 

lines directly 

• Time to initiate refresh request 

is typically 30 ns 

• Refresh modes: transparent, 

burst 

SN54LS601A (J) SN74LS601A (J,N) 

pin assignments 

J.N PACKAGES 

1 BUSY 11 RC RAS HI 

2 AO 12 RC RAS LO 

3 Al 13 REF REOl 

4 A2 14 REF RE02 

5 A3 15 RAS 
6 A4 16 m:rrn 
7 AS 17 LATCHED RCO 

8 A6 18 RESET LATCHED RCO 

9 A7 19 RC BURST 

10 GND 20 VCC 

For chip carrier information, contact the factory. 

logic diagramt 

For chip carrier information, contact the factory. 

tPin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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602 
MEMORY REFRESH 

CONTROLLERS 

• Controls refresh cycle of 4K or 

16K dynamic RAM's 

• Three-state outputs drive bus 

lines directly 

• Time to initiate refresh request 

is typically 30 ns 

• Refresh modes: cycle steal, 

burst 

SN54LS602A (J) SN74LS602A (J,N) 

pin assignments 

J, N PACKAGES 

1 ~ 11 RC~HI 
2 AO 12 RC~LO 

3 Al 13 REF REOl 

4 A2 14 REF RE02 
5 A3 15 lIAS 
6 A4 16 HmO 
7 AS 17 REAOY 

6 A6 18 RC CYCLE STEAL 

9 4K/16K 19 RC 8URST 

10 GND 20 VCC 

603 
MEMORY REFRESH 

CONTROLLERS 

• Controls refresh cycle of 64K 

dynamic RAM's 

• Three-state outputs drive bus 

lines directly 

• Time to initiate refresh request 

is typically 30 ns 

• Refresh modes: cycle steal, 

burst 

SN54LS603A (J) SN74LS603A (J,N) 

pin assignments 

J, N PACKAGES 

1 BUSY 11 RCI'fAS"HI 

2 AO 12 RC RAS LO 

3 Al 13 REF REOl 

4 A2 14 REF REQ2 

S A3 15 lIAS 
6 A4 16 HND 
7 AS 17 mm 
8 A6 18 RC CYCLE STEAL 

9 A7 19 RC BURST 

10 GND 20 VCC 

logic diagramt 

For chip carrier information, contact the factory_ 

logic diagramt 

For chip carrier information, contact the factory_ 

tpin numbers shown on logic symbols are for J and N packages only_ 

nc - no internal connection. 

6-142 TEXAS INSTRUMENTS 
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604, 605 
606, 607 
OCTAL 2-INPUT MULTIPLEXED 
REGISTERS 

• 16 D-type registers - one for 

each data input 

• 'LS604 and 'LS606 feature 

three-state outputs 

• Multiplexers select stored data 

from either A or B bus 

• Application-oriented: 

- max speed - ('LS604, 'LS605) 

- glitch-free operation -

(' LS606, 'LS607) 

typical performance 

TYPE DELAY POWER 

'LS604 23.5 ns 275 mW 

'LS605 26 ns 200mW 

'LS606 31 ns 275 mW 

'LS607 31 ns 200mW 

SN54LS604 (JD,FH) SN74LS604 (JD,N,FN) 
SN54LS605 (JD,FH) SN74LS605 (JD,N,FN) 
SN54LS606 (JD,FH) SN74LS606 (JD,N,FN) 
SN54LS607 (JD,FH) SN74LS607 (JD,N,FN) 

logic symbol, 'LS604, 'LS606t 

ClK 

Al (15) 
Bl 
A2 (13) 
B2 
A3 (12) 
B3 
A4 (11) 
B4 
A5 (16) 
B5 
A6 (17) 
B6 
A7 (181 
B7 
AS (19) 
BS 

logic symbol, 'LS605, 'LS607 t 

AlB 

ClK 

Al (15) 
Bl 
A2 (13) 
B2 
A3 (12) 
B3 
A4 (11) 
B4 
A5 (161 
B5 
A6 (17) 
B6 
A7 (lS) 
B7 
AS (19) 
B8 

t Pin numbers shown on logic symbols a'e for JD and N packages only. 

Yl 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

YS 

Yl 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DAllAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

JD. N PACKAGES FH. FN PACKAGES 

1 ClK 15 Y1 1 ClK 15 Y1 

2 AlB 16 Y5 2 AlB 16 Y5 

3 A1 17 Y6 3 A1 17 Y6 

4 B1 18 Y7 4 81 18 Y7 

5 A2 19 Y8 5 A2 19 Y8 

6 82 20 88 6 82 20 B8 

7 A3 21 A8 7 A3 21 A8 

8 B3 22 B7 8 B3 22 B7 

9 A4 23 A7 9 A4 23 A7 

10 B4 24 B6 10 B4 24 B6 

11 Y4 25 A6 11 Y4 25 A6 

12 Y3 26 B5 12 Y3 26 B5 

13 Y2 27 A5 13 Y2 27 A5 

14 GND 28 Vcc 14 GND 28 Vcc 

W 
I 
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608 
MEMORY CYCLE 

CONTROLLERS 

• Read cycle 

• Write cycle 

• Read, modify, write cycle 

• RAS only refresh cycle 

• Page or normal modes 

• Stand-alone controller for 

CPU-to-memory interface 

RC RAH 

PRECHARGE 

SN54LS608 (J,FH) SN74LS608 (J,N,FN) 

logic symbolt 

<I> 
MEMORY CYCLE CONTROLLER 

SN54LS608/SN74LS608 
PAGE 

RC PRECHARGE 

RCCAS LO 

tPin numbers shown on logic symbols are for J and N packages only. 

(11) ROW/COL 

6·144 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J, N PACKAGES 

1 PRECHARGE 9 CAS 

2 PIN 10 CAS HaLO 

3 AlWin 11 ROW/COL 

4 RMW 12 RC RAH 

5 R/W oul 13 START 

6 RAS EN 14 REFRESH 

7 RAS 15 RC CAS La 

8 GNO 16 VCC 

FH. FN PACKAGES 

1 nc 11 nc 

2 PRECHARGE 12 CAS 

3 PIN 13 CAS HOLD 

4 R/W in 14 ROW/COL 

5 RMW 15 RC RAH 

6 nc 16 nc 

7 R/Woul 17 START 

8 RAS EN 18 REFRESH 

9 ~ 19 RC CAS La 

10 GNO 20 VCC 



PRODUCT GUIDE 

610, 611 typical performance pin assignments 

612, 613 MAP MAP JO, N PACKAGES FC PACKAGE 

TYPE OUTPUTS OUTPUT 
MEMORY 

MAPPERS 'LS610 

'LS611 

'LS612 

'LS613 

• Designed for paged memory 

mapping 

• Expands four address lines to 

12 address lines 

LATCHED 

Yes 

Yes 

No 

No 

Sf~54LS61 0 (JD,FC) 
SN54LS611 (JD,FC) 
SN54LS612 (JD,FC) 
SN54LS613 (JD,FC) 

SN74LS610 (JD,N) 
SN74LS611 (JD,N) 
SN74LS612 (JD,N) 
SN74LS613 (JD,N) 

TYPE 

3-State 

O-C 

3-State 

O-C 

1 RS2 

2 MA3 

3 RS3 

4 es 
5 STROBE 

6 R/W 

7 00 

8 01 

9 02 

10 03 

II 04 

12 05 

13 MM 

14 MOO 

15 Mal 

16 M02 

17 M03 

18 M04 

19 M05 

20 GNO 

21 ME 1 RS2 

22 M06 2 MA3 

23 M07 3 RS3 

24 M08 4 es 
25 M09 5 STROBE 

26 MaIO 6 nc 
27 Mall 7 R/W 

28 * 8 00 

29 06 9 Dl 

30 07 10 02 

31 08 II 03 

32 09 12 04 

33 010 13 05 

34 OIl 14 MM 

35 MAO 15 MOO 

36 RSO 16 Mal 

37 MAl 17 nc 
38 RSI 18 M02 

39 MA2 19 M03 

40 Vec 20 M04 

21 M05 

22 GNO 

* e on 'LS610 and 'LS61 I 

functional block diagram (positive logic) 

8 L's FOR MOO-M07 --+---, 
~ 

~~~~O I 
& 'LSSll 1 
HAVE 1 
LATCH 1 

nc on 'LS612 and 'LS613 

al' ---...... -IJ:MUX : 
4 ~ RAM1Sx12 LUx! r---' L£ 

MAQ-MA3-----t<---t-<...,..-IJ: ~ HA * ~~ y Cl I EN 
RSO-RS3 4 "'--- 8 ~ ___ ~ J 
~ L-.-..t..l 81 18 t> 8 

S-T-RO-B-c---+~--<;;JI Cl [WRITE) , HlD rt- . -+--MOO-M07 

1'--~}- ~8 ~ 1----'1 t--;::-
) 1 4 I 4 t> 4 

RiW--"'---L_-.I ~ 12 2 f-f-ilD r-+-- . -+--M08-MOll 

00-011 112 ~'l 4 '--- L __ J L...--

1 II 'LSS12& 

12 ~:'N 11-_-+-+12--1 ~;S:!~ci~iO 
L---, ..... ,I------I'V TH ROU G H 

·'LS610 and 'LS612 have 3-state (\il) map outputs. 
'LS611 and 'LS613 have open-collector (Q) map outputs. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPOR 4.TED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

23 ME 

24 M06 

25 M07 

26 M08 

27 M09 

28 nc 
29 MalO 

30 Mall 

31 * 
32 06 

33 07 

34 08 

35 09 

36 010 

37 011 

38 MAO 

39 nc 
40 RSO 

41 MAl 

42 RSI 

43 MA2 

44 Vcc 

6·145 
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620. 621 
622. 623 
OCTAL BUS 

TRANSCEIVERS 

• Bidirectional bus transceivers 

• Local bus latch capability 

typical performance 

MAX MAX 
TYPE OUTPUT SOURCE SINK 

CURRENT CURRENT 
SN54ALS620 3-State - 1 2 mA 12 mA 
SN74ALS620 3-State - 1 5 mA 24 mA 
SN74ALS620-1 3-State -15 mA 48 mA 
SN54ALS621 O-C 12 mA 
SN74ALS621 o-c 24 mA 
SN74ALS621-1 o-C 48 mA 

SN54ALS622 o-C 12 mA 

SN74ALS622 o-C 24 mA 
SN74ALS622-1 o-C 48 mA 
SN54ALS623 3-State -12 mA 12 mA 
SN74ALS623 3-State - 1 5 mA 24 mA 
SN74ALS623-1 3-State -15 mA 48 mA 
SN54LS620 3-State - 1 2 mA 1 2 mA 
SN74LS620 3-State - 1 5 mA 24 mA 
SN54LS621 O-C 12 mA 
SN74LS621 O-C 24 mA 
SN54LS622 O-C 12 mA 
SN74LS622 o-C 24 mA 
SN54LS623 3-State - 1 2 mA 1 2 mA 
SN74LS623 3-State - 1 5 mA 24 mA 

SN54ALS620 (J,FH) 

SN54ALS621 (J,FH) 

SN54ALS622 (J,FH) 

SN54ALS623 (J,FH) 

SN74ALS620 (N,FN) 
SN74ALS620-1 (N,FN) 
SN74ALS621 (N,FN) 
SN74ALS621-1 (N,FN) 
SN74ALS622 (N,FN) 
SN74ALS622-1 (N,FN) 
SN74ALS623 (N,FN) 
SN74ALS623-1 (N,FN) 
SN74LS620 (J,N,FN) 
SN74LS621 (J,N,FN) 
SN74LS622 (J,N,FN) 
SN74LS623 (J,N,FN) 

SN54LS620 (J,FH) 
SN54LS621 (J,FH) 
SN54LS622 (J,FH) 
SN54LS623 (J,FH) 

logic symbol, 'ALS620, 'LS620t 

GBA (19) 

(1) 
GAB 

logic symbol, 'ALS621, 'LS621 t 

GBA (19) 

GAB (1) 

t Pin numbers shown on logic symbols are for J and N packages only_ 

nc - no internal connection. 

6-146 TEXAS INSTRUMENTS 
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pin assignments 

J_ N PACKAGES FH, FN PACKAGES 

GAB 11 BB GAB 11 

A1 12 B7 A1 12 

3 A2 13 86 A2 13 

A3 14 85 A3 14 

A4 15 84 A4 15 

A5 16 83 6 A5 16 

7 A6 17 82 A6 17 

8 A7 18 81 A7 18 

9 A8 19 G8A A8 19 

10 GND 20 Vcc 10 GND 20 

logic symbol, 'ALS622, 'LS622t 

logic symbol, 'ALS623, 'LS623 t 

GBA (19) 

GAB (1) 

B8 

87 

86 

85 

84 

B3 

82 

81 

G8A 

Vcc 



624 typical performance logic symbolt 

VOLTAGE· 
I TYPE I REPLACES I 

OSC VCC 

1(14 ) 
CONTROLLED I 'LS624 I 'LS324 I 
OSCILLATORS 

EN~ 
5V · Separate supply voltage pins [OSC] 

for isolation of input/output RNG E1-O... RNG ~Y 
signals FC .illLO... FC ! G [> 

· Maximum output frequency ~ CX1~ CX OV ~Z 
20MHz CX2~ cx [OSC] 

· Improved version of original Ill) 

VCO familY OSC GND 

SN54LS624 (J,FH\ SN74LS624 (J,N,FNI 

625 typical performance 
logic symbolt 

VOLTAGE· I TYPE I REPLACES I ! G [> 

CONTROLLED lOSCV ~ 5 V [OSC] ~lY 
I'LS625 I 1 cc (8) 'LS325 

OSCILLATORS 10SCGND ~ 
lFC~ · Separate supply voltage pins lCX1~ 

for input/output isolation lCX2~ 

· Maximum output frequency ~ 

20 MHz 20SCVCC ~ 

· Improved version of original 20SCGND ~ 
family 2FC~ 

SN54LS625 (J.FHI SN74LS625 (J,N,FNI 
2CX1~ 
2CX2 ~ 

626 typical performance logic symbolt 

VOLTAGE· I TYPE I REPLACES I 
CONTROLLED I'LS626 I 'LS326 I 
OSCILLATORS 

· Separate supply voltage pins 
lEN~ 

for input/output isolation 
lFC J.:!.....!l FC 

1CX1~ ex · Maximum output frequency ~ lCX2~ CX 
20MHz 

· Improved version of original 2EN .!ELz::.. 
family 2FC~ 

SN54LS626 IJ,FHI SN74LS626 (J.N,FNI 
2CX1~ 
2CX2~ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

o V [OSC] 

FC ~lZ 
CX 

CX 

~ 2Y 

~2Z 

OSC VCC 

1m 
5V 

[aSCi ~lY 
! G [> (2) 

f--1Z 

~2Y 

OV ~2Z 
[aSCi 

1(8) 
OSC GND 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 
1 OSC GND 8 Z 
2 RNG 9 VCC 
3 CXl 10 nc 

4 CX2 11 nc 

5 TIl' 12 nc 

6 Y 13 FREO CONT 
7 GND 14 OSC Vee 

FH. FN PACKAGES 
1 nc 11 nc 

2 OSC GND 12 Z 
3 RNG 13 VCC 
4 CXl 14 nc 

5 nc 15 nc 

6 CX2 16 nc 

7 nc 17 nc 

8 EN 18 nc 

9 Y 19 FREQ CO NT 
10 GND 20 OSC Vee 

pin assignments 

J. N PACKAGES 
1 GND 9 20SC GND 
2 lZ 10 20SC vcc 
3 lY 11 2FC 
4 lCXl 12 2CX2 
5 lCX2 13 2CXl 
6 lFC 14 2Y 
7 10SC VCC 15 2Z 

~' 
8 10SC GND 16 VCC 

FH. FN PACKAGES 
1 nc 11 nc 

2 GND 12 20Se GND 
3 lZ 13 20se VCC 
4 lY 14 2FC 
5 lCXl 15 2CX2 
6 nc 16 nc 

7 lCX2 17 2CXl 
8 lFC 18 2Y 
9 10SC VCC 19 2Z 

10 10SC GNO 20 Vee 

pin assignments 

J. N PACKAGES 
1 GND 9 lFC 
2 lZ 10 2FC 
3 lY 11 2CX2 
4 lEN 12 2CXl 
5 lCXl 13 2EN 
6 lCX2 14 2Y 
7 OSC VCC 15 2Z 

8 OSC GND 16 VCC 

FH. FN PACKAGES 
1 nc 11 nc 

2 GND 12 lFC 
3 lZ 13 2FC 
4 lY 14 2CX2 
5 lEN 15 2CXl 
6 nc 16 nc 

7 lCXl 17 2m 
8 lCX2 18 2Y 
9 OSC VCC 19 2Z 

10 DSC GND 20 VCC 
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627 typical performance logic symbolf 

VOLTAGE· I TYPE I REPLACES I I G I> 
10SCVCC ~ CONTROLLED 

I'LS627 I 'LS327 I 
5V [OSC) 

OSCILLATORS 10SCGND h o V [OSC) 

1FC !!L..D- FC • Separate supply voltage pins 
1CX1~ CX 

for input/output isolation 1CX2~ CX 

• Maximum output frequency = 

20 MHz 
20SCVCC ~ 

• Improved version of original 20SCGND ~ 
family 2FC (12) 

2CX1~ SN54LS627 (J,FH) 
2CX2~ 

SN74LS627 (J,N,FN) 

628 typical performance logic symbolf 

VOLTAGE· OSC VCC 
I TYPE I REPLACES I 

CONTROLLED 1(14) 
L'LS628 I 'LS324 I OSCILLATORS 5V 

EN~ [OSC) • Separate supply voltage pins 

for input/output oscillators 
RNG .!!!...Jl. RNG 

FC .!..m..!l. FC · Maximum output frequency = 
CX1 *-* CX 

20 MHz eX2~ ex · Improved version of original RX~ RX 
family RX~ RX 

SN54LS628 (J,FH) 

SN74LS628 (J,N,FN) 

629 typical performance logic symbolf 

VOLTAGE· 
I TYPE I REPLACES I 

CONTROLLED 
I'LS629 I 'LS124 I 

-~ OSCILLATORS 
1 EN (3) 

1RNG rl RNG • Separate power supply pins 

for input/output isolation 1 FC i4I'""' Fe 

· Maximum output frequency = 1eX1~ ex 

1CX2~ CX 
20 MHz - (11) 

• Improved version of original 2 EN !!!tiL 
2 RNG 

family 2 FC .!.!LJL 
SN54LS629 (J.FH) 2CX1~ 
SN74LS629 (J,N,FN) 2CX2~ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

I GI> 

OV 
[OSe) 

.1.(11 
OSeGND 

OSCVce 

1(15) 

5V 
[OSC) 

I GI> 

OV 
[OSC) 

J(S) 
OSeGND 

~1Y 

~2Y 

::-..!!!. Y 

--1!!. z 

::.......!!!. 1Y 

~2Y 

6·148 TEXAS INSTRUMENTS 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 
lose 

I 
vee 

8 2Y I nc II nc 

20se lose 
2 lFe 9 

GND 
2 

Vee 
12 2Y 

3 leXl 10 2CX2 3 lFe 13 
20SC 
GND 

4 leX2 " 2CXl 4 lCXl 14 .2CX2 

5 
lose 

12 2Fe 5 nc 15 nc 
GND 

20se 
6 lY 13 

Vce 
6 lCX2 16 2CXl 

7 GND 14 Vce 7 nc 17 nc 

8 
lOse 

18 2Fe 
GND 

9 lY 19 
20SC 

VCC 
10 ONO 20 Vce 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

I 
ose 
GND 

8 Z I nc II nc 

OSC 
2 RNG 9 Vee 2 

GND 
12 Z 

3 eXl 10 nc 3 RNG 13 VCC 
4 eX2 II RX 4 CXl 14 nc 

5 EN 12 RX 5 nc 15 nc 

6 Y 13 Fe 6 CX2 16 RX 

7 GND 14 
osc 

Vee 
7 nc 17 nc 

8 rn 18 RX 

9 Y 19 Fe 

10 GND 20 
'OSC 

Vce 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 2FC 9 OND I nc II nc 

2 lFC 10 2Y 2 2FC 12 GND 

3 lRNG I' 2EN 3 1FC 13 2Y 

4 lCXl 12 2CX' 4 lRNG 14 2EN 

5 lCX2 13 2CX2 5 lCXl 15 2CXl 

6 1m 14 2RNG 6 nc 16 nc 

OSC 
7 lY 15 

Vee 
7 lCX2 17 2eX2 

osc 
8 

GND 
16 Vee 8 lEN 18 2RNG 

9 lY 19 
osc 

Vee 
osc 

10 
GND 

20 Vec 



630, 631 
16-BIT PARALLEL ERROR 

DETECTION AND CORREC­

TION CIRCUITS 

• Fast processing times: 

- Write cycle: generates check 

word in 45 ns typical 

- Read cycle: flags errors in 

27 ns typical 

• Detects and corrects single 

bit error 

• Detects and flags dual-bit 

errors 

typical performance 

SN54LS630 (JD,FH) 
SN54LS631 (JD,FH) 

SN74LS630 IJD,N,FN) 
SN74LS631 (JD,N,FN) 

functional block diagram 

CHECK BIT 110 
CBO THRU CBS 

DATA BIT 110 
DBa THRU DB1S 

nc - no internal connection. 

TEXAS)NSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 22S012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

JO. N PACKAGES 

OEF 1 S OB12 

DBa 16 DB13 

3 DBl 17 DB14 

4 DB2 18 DBl S 

DB3 19 CBS 

DB4 20 CB4 

DBS 21 CB3 

DB6 22 CB2 

9 DB7 23 CBl 

10 DB8 24 CBO 

11 DB9 25 so 
12 DB10 26 S1 

13 DBll 27 SEF 

14 GND 28 VCC 

3 

6 

7 

8 

9 

10 

11 

12 

13 

14 

FH. FN PACKAGES 

DEF 

DBa 

DBl 

DB2 

DB3 

DB4 

DB5 

DB6 

DB7 

DBa 

DB9 

DB10 

DBll 

GND 

SEF 

DEF 

1 S 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

DB12 

DB13 

DB14 

DBl S 

CBS 

CB4 

CB3 

CB2 

CBl 

CBO 

so 
S1 

SEF 

VCC 

6-149 
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632, 633 

32-BIT PARALLEL ERROR 
DETECTION AND CORRECTION CIRCUITS 

• Detects and Corrects Single­
bit errors 

• Detects and Flags dual-bit 
errors 

• Fast processing times 

• Byte-Write capability 

typical performance 

SN54ALS632 (JD) 
SN54ALS633 (JD) 

pin assignments 

JD. N PACKAGES 

1 LEOBO 27 CB3 

2 MERR 28 CB2 

3 ERR 29 CBl 

4 OBO 30 CBO 

5 DBl 31 OB16 

6 OB2 32 OB17 

7 OB3 33 OB1B 

B OB4 34 OB19 

9 DB5 35 OB20 

10 DEBO 36 OB21 

11 DB6 37 DEB2 

12 OB7 3B OB22 

13 GNO 39 OB23 

14 OBB 40 GNO 

15 DB9 41 OB24 

16 DEBl 42 OB25 

17 OB10 43 DEB3 

lB OBll 44 OB26 

19 OB12 45 OB27 

20 OB13 46 OB2B 

21 DB14 47 OB29 

22 OB15 4B DB 30 

23 CB6 49 OB31 

24 CBS 50 SO 

25 CB4 51 51 

26 E B 52 VCC 

SN74ALS632 (N) 
SN74ALS633 (N) 

For chip carrier information. 
contact the factory. 

logic diagram (positive logic) 

OECOOER 

x/v 01--------------1 
O~------__, 

so 

S1 

6Ecii----a 

OBO-OB7 ..... -----.----":,<----I 
OBB-OB15 _-_+----=,L------i 

OB16-0B23 -_>-++----=.<-------i 
OB24-0B31 -..,-+-+-------';.<-----1 

B B B B 

iiEii'i-+-+-+--a 

1iEii2-+-+--a 

OEB3-+--~ 

lEi5iiCi -----------' 
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634, 635 
32-BIT PARALLEL ERROR 
DETECTION AND CORRECTION CIRCUITS 

• Detects and Corrects single­
bit errors 

• Detects and Flags dual-bit 
errors 

• Fast processing times 

typical performance 

SN54ALS634 (JD) 
SN54ALS635 (JD) 

pin assignments 

JD. N PACKAGES 

I MERR 25 CB3 

2 ERR 26 C62 

3 DBa 27 CBl 

4 OBI 28 CBO 

5 OB2 29 0816 

6 063 30 OB17 

7 OB4 31 OB18 

8 OB5 32 OB19 

9 OEOB 33 OB20 

10 OB6 34 OB21 

II OB7 35 OB22 

12 GND 36 0623 

13 OB8 37 GNO 

14 OB9 38 OB24 

15 OB10 39 OB25 

16 OBll 40 OB26 

17 0612 41 OB27 

18 OB13 42 OB28 

19 OB14 43 OB29 

20 OB15 44 OB30 

21 CB6 45 OB31 

22 CB5 46 SO 

23 CB4 47 51 

24 OECB 48 VCC 

SN74ALS634 (N) 
SN74ALS635 (N) 

For chip carrier information, 
contact the factory. 

PRODUCT GUIDE 

logic diagram (positive logic) 

so 

SI 

CB6 
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636, 637 
8-BIT PARALLEL ERROR 

DETECTION AND CORREC­

:TION CIRCUITS 

• Fast processing times: 

- Write cycle: generates check 

word in 45 ns typical 

- Read cycle: flags errors in 

27 ns typical 

• Detects and corrects single bit 

error 

• Detects and flags dual-bit errors 

typical performance 

II TYPE I OUTPUT-I DELAY 1 POWER 1 
II 'L5636 I 3-5tate I 27 ns I 500 mW I 
II'L5637 I O-C I 28 ns 1 450 mW 1 

5N54L5636 (J) 
5N54L5637 (J) 

5N74L5636 (J,N) 
SN74LS637 (J,N) 

functional block diagram 
Si 

so----------~~~ ~ 
FUNCTION 50.51 

51 ----------...; ... ~ SELECTOR ~S~O;..;' 5:;.1++-' ..... 

L 

LATCH -p 

..... C 

CHECK BIT I/O ~ ~ 
CBO THRU CB4 

.... BUFFER 

OE 
L 

... LATCH 

l+-c 

DATA BIT I/O ~ 
DBO THRU DB7 8 

BUFFER 

OE 

nc -- no Internal connection. 

.... 

.... 

... 

... 

5.1 , 

5.1 
( 

8, 
( 

ERROR 
CORRECTOR 

.. 

pin assignments 

J, N PACKAGES 

1 DEF 11 CB4 

2 DBO 12 nc 

3 DB1 13 CB3 

4 DB2 14 CB2 

5 DB3 15 CB1 

6 DB4 16 CBO 

7 DB5 17 SO 
8 DB6 18 51 

9 DB7 19 5EF 

10 GND 20 VCC 

For chip carrier information, 
contact the factory. 

PARITY 
GENERATOR 

"10 

1. 
10 I L 

I -P 

/ 
I 10 

ERROR 
DECODER 

• 
h 
OE 

ERROR 
~SEF 

DETECTOR r-----. DEF 
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638, 639 
OCTAL BUS TRANSCEIVERS 

• Bidirectional bus transceivers 

• "A" bus outputs are open­

collector; "B" bus outputs 

are three-state 

• 'ALS638, 'LS638 - inverting logic 
• 'ALS639, 'LS639 - true logic 

typical performance 

MAX 
TYPE DELAY SOURCE 

CURRENT 
SN54ALS638 5 ns -12 rnA 
SN74ALS638 5 ns -15 rnA 
SN74ALS638-1 5 ns -15 rnA 
SN54ALS639 6 ns -12 rnA 
SN74ALS639 6 ns -15 rnA 
SN74ALS639-1 6 ns -15 rnA 
SN54LS638 11 ns -12 rnA 
SN74LS638 11 ns -15 rnA 
SN54LS639 13.5 ns -12 rnA 
SN74LS639 13.5 ns -15 rnA 

MAX 
SINK 

CURRENT 
12 rnA 
24 rnA 
48 rnA 
12 rnA 
24 rnA 
48 rnA 
12 rnA 
24 rnA 
12 rnA 
24 rnA 

SN54ALS638 (J,FH) 

SN54ALS639 (J,FH) 

SN54LS638 (J,FH) 
SN54LS639 (J,FH) 

SN74ALS638 (N,FN) 
SN74ALS638-1 (N,FN) 
SN74ALS639 (N,FN) 
SN74ALS639-1 (N,FN) 
SN74LS638 (J,N,FN) 
SN74LS639 (J,N,FN) 

logic symbol, 'ALS638, 'LS638 t 

logic symbol, 'AlS639, 'lS639t 

G 
DIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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pin assignments 

J. N PACKAGES 

1 DIR 11 B8 

2 A1 12 B7 

3 A2 13 B6 
B1 4 A3 14 BS 

S A4 1S B4 

B2 6 AS 16 B3 

A6 17 B2 

S A7 18 B1 
B3 9 AS 19 G 

10 GND 20 VCC 

B4 

FH. FN PACKAGES 

65 1 DIR 11 B8 

2 A1 12 B7 

3 A2 13 B6 

4 A3 14 BS 
66 

5 A4 15 B4 

67 6 A5 16 B3 

7 A6 17 B2 

B8 S A7 18 B1 

9 AS 19 G 

10 GND 20 VCC 

I - I 

B1 

62 

B3 

64 

B5 

B6 

B7 

B8 

6·153 
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640, 641, 642 
643, 644, 645 
OCTAL BUS TRANSCEIVERS 

MAX 
TYPE OUTPUT DELAY SOURCE 

CURRENT 
SN54ALS640 3·State 5 ns -12 mA 
SN74ALS640 3·State 5 ns 15 mA 
SN74ALS640·1 3·State 5 ns -15 mA 
SN54ALS641 O·C 15 ns N/A 
SN74ALS641 O·C 15 ns N/A 
SN74ALS641·1 O·C 15 ns N/A 
SN54ALS642 O·C 20 ns N/A 
SN74ALS642 O·C 20 ns N/A 
SN74ALS642·1 O-C 20 ns N/A 
SN54ALS643 3·State 5 ns 12 mA 
SN74ALS643 3·State 5 ns -15 mA 
SN74ALS643·1 3·State 5 ns -15 mA 
SN54ALS644 O·C 20 ns N/A 
SN74ALS644 O·C 20 ns N/A 
SN74ALS644-1 O·C 20 ns N/A 
SN54ALS645 3·State 6 ns 12 mA 
SN74ALS645 3·State 6 ns 15 mA 
SN74ALS645·1 3·State 6 ns -15 mA 
SN54LS640 3·State 7 ns -12 mA 
SN74LS640 3-State 7 ns 15 mA 
SN74LS640-1 3·State 7 ns -15 mA 
SN54LS641 O-C 16.5 ns N/A 
SN74LS641 O-C 16.5 ns N/A 
SN74LS641-1 O·C 16.5 ns N/A 
SN54LS642 O·C 16.5 ns N/A 
SN74LS642 O·C 16.5 ns N/A 
SN74LS642-1 O·C 16.5 ns N/A 
SN54LS643 3-State 8.5 ns -12 mA 
SN74LS.643 3·State 8.5 ns -15 mA 
SN74LS643-1 3·State 8.5 ns 15 mA 
SN54LS644 O·C 16.5 ns N/A 
SN74LS644 O·C 16.5 ns N/A 
SN74LS644-1 O·C 16.5 ns N/A 
SN54LS645 3-State 9.5 ns 12 mA 
SN74LS645 3·State 9.5 ns -15 mA 
SN74LS645·1 3·State 9.5 ns 15 mA 

SN54ALS640 (J,FH) SN74ALS640 (N,FN) 

SN54ALS641 (J,FH) SN74ALS641 (N,FN) 

SN54ALS642 (J,FH) SN74ALS642 (N,FN) 
SN54ALS643 (J,FH) SN74ALS643 (N,FN) 

SN54ALS644 (J,FH) SN74ALS644 (N,FN) 

SN54ALS645 (J,FH) SN74ALS645 (N,FN) 
SN54LS640 (J,FH) SN74LS640 (J,N,FN) 
SN54LS641 (J,FH) SN74LS641 (J,N,FN) 
SN54LS642 (J,FH) SN74LS642 (J,N,FN) 

SN54LS643 (J,FH) SN74LS643 (J,N,FN) 
SN54LS644 (J,FH) SN74LS644 (J,N,FN) 

SN54LS645 (J,FH) SN74LS645 (J,N,FN) 

MAX 
SINK 

CURRENT 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
4S mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 

SN74ALS640-1 (N,FN) . 
SN74ALS641-1 (N,FN) 
SN74ALS642-1 (N,FN) 
SN74ALS643-1 (N,FN) 

SN74ALS644-1 (N,FN) 
SN74ALS645-1 (N,FN) 
SN74LS640-1 (J,N,FN) 
SN74LS641-1 (J,N,FN) 
SN74LS642-1 (J,N,FN) 

SN74LS643-1 (J,N,FN) 
SN74LS644-1 (J,N,FN) 

SN74LS645-1 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

pin assignments 

J. N PACKAGES 

1 DIR 11 B8 

2 Al 12 B7 

3 A2 13 B6 

4 A3 14 B5 

5 A4 15 84 

6 A5 16 B3 

7 A6 17 B2 

8 A7 18 Bl 

9 AS 19 G 

10 GND 20 VCC 

logic symbol. 'ALS640, 'LS640t 

G 
DIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

AS 

logic symbol, 'ALS641, 'LS641 t 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

AS 
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FH. FN PACKAGES 

1 DIR 11 B8 

2 Al 12 B7 

3 A2 13 86 

4 A3 14 85 

5 A4 15 B4 

6 A5 16 B3 

7 A6 17 B2 

S A7 18 Bl 

9 AS 19 IT 
10 GND 20 VCC 

Bl 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 



640, 641, 642 
643, 644 645 continued 

logic symbol, 'LS642t logic symbol, 'AL5643, 'L5643 t 

G 
DIR DIR 

A1 B1 A1 

A2 B2 A2 

A3 B3 A3 

A4 B4 A4 

AS B5 AS 

A6 B6 A6 

A7 B7 A7 

A8 B8 A8 

logic symbol, 'L5644t logic symbol, 'AL5645, 'L5645t 

G G 
DIR DIR 

A1 B1 A1 

A2 B2 A2 

A3 B3 A3 

A4 B4 A4 

AS B5 AS 

A6 B6 A6 

A7 B7 A7 

A8 B8 A8 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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B1 

B2 

B3 

B4 

B5 

B6 

B7 

I 

B8 - I 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

6·155 



-

PRODUCT GUIDE 

646. 647. 648. 649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

• Bidirectional 

• I ndependent registers for A 

and B busses 

typical performance 

MAX MAX 
TYPE DELAY SOURCE SINK 

CURRENT CURRENT 
SN54ALS646 -12 mA 12 mA 
SN74ALS646 -15 mA 24 mA 
SN74ALS646-1 -15 mA 48 mA 
SN54ALS647 N/A 12 mA 
SN74ALS647 N/A 24 mA 
SN74ALS647-1 N/A 48 mA 
SN54ALS648 12 mA 12 mA 
SN74ALS648 -15 mA 24 mA 
SN74ALS648-1 -15 mA 48 mA 
SN54ALS649 N/A 12 mA 
SN74ALS649 N/A 24 mA 
SN74ALS649-1 N/A 48 rnA 
SN54LS646 19 ns -12 mA 12 mA 
SN74LS646 19 ns -15 mA 24 mA 
SN74LS647 25 ns N/A 12 rnA 
SN74LS647 25 ns N/A 24 rnA 
SN54LS648 20.5 ns -12 mA 12 rnA 
SN74LS648 20.5 ns -15 mA 24 rnA 
SN54LS649 25 ns N/A 12 mA 
SN74LS649 25 ns N/A 24 rnA 

logic symbol, 'ALS646, 'LS646 t 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

;;'1 

[BA) 

[AB) 

'7 

OUTPUT 
TYPI! INV 

3-State No 
3-State No 
3-State No 

o-c No 
O-C No 
o-c No 

3·State Yes 
3-State Yes 
3-State Yes 

O-C Yes 
O-C Yes 
O-C Yes 

3-State No 
3-State No 

O-C No 
O-C No 

3-State Yes 
3-State Yes 

O-C Yes 
O-C Yes 

(20) 

B1 

(19) 
B2 

(18) 
B3 

(17) 
B4 

(16) 
B5 

(15) 
B6 

(14) 
B7 

(13) 

B8 

tPin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 

pin assignments 

JT. NT PACKAGES FH. FN PACKAGES 

1 CAB 13 

2 SAB 14 

3 DIR 15 

4 A1 16 

5 A2 17 

6 A3 18 

7 A4 19 

8 A5 20 

9 A6 21 

10 A7 22 

11 A8 23 

12 GND 24 

SN54ALS646 (JT,FH) 

SN 54ALS64 7 (JT ,FH) 

SN54ALS648 (JT,FH) 

SN54ALS649 (JT,FH) 

SN54LS646 (JT,FH) 
SN54LS647 (JT,FH) 
SN54LS648 (JT,FH) 
SN54LS649 (JT,FH) 

B8 1 nc 15 nc 

B7 2 CAB 16 BB 

B6 3 SAB 17 B7 

B5 4 DIR 18 B6 

B4 5 A1 19 B5 

B3 6 A2 20 B4 

B2 7 A3 21 B3 

B1 8 nc 22 nc 

IT 9 A4 23 B2 

SBA 10 A5 24 B1 

eBA 11 A6 25 IT 
Vce 12 A7 26 SBA 

13 A8 27 eBA 

14 GND 28 Vee 

SN74ALS646 (NT,FN) 
SN74ALS646-' (NT,FN) 
SN74ALS647 (NT,FN) 
SN74ALS647-' (NT,FN) 
SN74ALS648 (NT,FN) 
SN74ALS648-' (NT,FN) 
SN74ALS649 (NT,FN) 
SN74ALS649-' (NT,FN) 
SN74LS646 (JT,NT,FN) 
SN74LS647 (JT,NT,FN) 
SN74LS648 (JT,NT,FN) 
SN74LS649 (JT,NT,FN) 

logic symbol, 'ALS64 7, 'LS647 t 

G (21) 

DIR (3) [BA) 

[AB) 
CBA 1231 C4 
SBA (22) 

CAB (1) 

SAB 
(2) 

(4) 
(20) 

;;'1 B1 
A1 

;;'1 

(5) '1 (19) 
A2 B2 

(6) (18) 
A3 B3 

(7) (17) 
A4 B4 

(8) (16) 
A5 B5 

(9) (15) 
A6 B6 

(10) (14) 
A7 B7 

(11) (13) 
A8 B8 
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646, 647, 648, 649 continued 

logic symbol, 'ALS648, 'LS648 t logic symbol, 'ALS649, 'LS649t 

G (211 G (211 
G3 

DIR (31 [BA] DIR (31 3 EN1 

[AB] 3 EN2 
CBA (231 C4 CBA (231 C4 
SBA (221 SBA (221 G5 

CAB (11 CAB 
(11 

C6 

SAB 
(21 

SAB 
(21 

(201 
(41 ;;" B1 (41 ;;>1 

A1 A1 

;;>1 

(51 "1 (191 (51 
A2 B2 A2 

(61 (181 (61 
A3 B3 A3 

(71 (171 m 
A4 B4 A4 

(81 (161 (81 
AS B5 AS 

(91 (151 (91 
A6 B6 A6 

(101 (141 (101 

A7 B7 A7 

(111 (131 (111 
A8 B8 A8 

t Pin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
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[BA] 

[AB] 

;;'1 

"1 

PRODUCT GUIDE 

(201 
B1 

(191 
B2 

(181 
B3 

1171 
B4 

(161 
B5 

(151 
B6 

(141 
B7 

(131 
B8 
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651, 652 
OCTAL BUS TRANSCEIVERS 

AND REGISTERS 

• Bidirectional 

• Independent registers for A and B 

busses 

typical performance 

MAX MAX OUTPUT 
TYPE SOURCE SINK TYPE INV 

CURRENT CURRENT A B A.B 

SN54ALS651 -12 mA 
SN54LS651 -12 mA 
SN74ALS651 -15 mA 
SN74ALS651-1 -15 mA 
SN74LS651 -15 mA 
SN54ALS652 -12 mA 
SN54LS652 -12 mA 
SN74ALS652 -15 mA 
SN74ALS652-1 -15 mA 
SN74LS652 -15 mA 

SN54ALS651 (JT,FH) 

SN54LS651 (JT,FH) 
SN54ALS652 (JT,FH) 

SN54LS652 (JT,FH) 

12 mA 3-State Yes 
12 mA 3-State Yes 
24 mA 3-State Yes 
48 mA 3-State Yes 
24 mA 3-State Yes 
12 mA 3-State No 
12 mA 3-State No 
24 mA 3-State No 
48 mA 3-State No 
24 mA 3-State No 

SN74ALS651 (NT,FN) 
SN74ALS651-1 (NT,FN) 
SN74LS651 (JT,NT,FN) 
SN74ALS652 (NT,FN) 
SN74ALS652-1 (NT,FN) 
SN7 4LS6 52 (JT,NT,FN) 

logic symbol, 'ALS651, 'LS651 t 

A2 

A3 

A4 

AS 

AS 

A7 

logic symbol, 'ALS652, 'LS652 t 

t Pin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 
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pin assignments 

JT. NT PACKAGES 

1 CAB 13 B8 

2 SAB 14 B7 

3 GAB 15 B6 

4 AI 16 B5 

5 A2 17 B4 

6 A3 18 B3 

7 A4 19 B2 

B A5 20 Bl 

9 A6 21 GBA 

10 A7 22 SSA 

11 AB 23 CBA 

12 GND 24 VCC 

FH. FN PACKAGES 

1 nc 15 nc 

2 CAB 16 B8 

3 SAB 17 B7 
B5 

4 GAB 18 B6 

5 AI 19 B5 
B6 

6 A2 20 B4 

7 A3 21 B3 
B7 8 nc 22 nc 

9 A4 23 B2 

10 A5 24 Bl 

11 A6 25 GBA 

12 A7 2£ SBA 

13 A8 27 CBA 

14 GND 28 VCC 



653, 654 
OCTAL BUS TRANSCEIVERS 

AND REGISTERS . Bidirectional . Independent registers for A and B 

busses 

typical performance 

MAX MAX OUTPUT 
TYPE SOURCE SINK TYPE INV 

CURRENT CURRENT A B A,B 
SN54ALS653 -12 rnA 12 rnA O-C 3-State Yes 
SN74ALS653 -15 rnA 24 rnA O-C 3-State Yes 
SN74ALS653-1 -15 rnA 48 rnA O-C 3-State Yes 
SN54ALS654 -12 rnA 12 rnA O-C 3-State No 
SN74ALS654 -15 rnA 24 rnA O-C 3-State No 
SN74ALS654-1 -15 rnA 48 rnA O-C 3-State No 
SN54LS653 -12 rnA 12 rnA O-C 3-State Yes 
SN74LS653 -15 rnA 24 rnA O-C 3-State Yes 
SN54LS654 -12 rnA 12 rnA O-C 3-State No 
SN74LS654 -15 rnA 24 rnA O-C 3-State No 

SN54ALS653 (JT,FH) SN74ALS653 (NT,FN) 
SN54ALS654 (JT,FH) SN74ALS653-1 (NT,FN) 

SN74ALS654 (NT,FN) 
SN74ALS654-1 (NT,FN) 

SN54LS653 (JT,FH) SN74LS653 (JT,NT,FN) 
SN54LS654 (JT,FH) SN74LS654 (JT,NT,FN) 

t Pin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 

logic symbol, 'ALS653, 'LS653 t 

GBA~ ENl [BAI 

GAB~ EN2 [ABI 
CBA (231 C4 

SBAB!.L- G5 
CAB (11 C6 

SAB~.!;7 ,. 

'~ 
:>1 <] 40 

Al 
5 

Ql '5 l' 
60 7 :>1[> 

2\7 
151 1 7 

A2-:-t 

161 

A3-:-t 

171 

A4-:-t 
181 

A5~ 

A6~ 
1101 

A7:-t 
1111 

A8~ 

logic symbol, 'ALS654, 'LS654 t 

G8A~ ENl [BA[ 

GAB.llL-.- EN2 [AB[ 

CBA 1231 C4 

SBA~ G6 

CAB 111 C6 

SA8~~7 
~ 

141 :>1<] 
~ ":G Ql 
5 1 

6D 7 :>1 [> 

1 
2\7 

151 7 

A2-:-t 

161 

A3~ 

A4~ 
181 

A~-:-t 

A6~ 
1101 

A7~ 
1111 

A8~ 
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pin assignments 

JT. NT PACKAGES 

1 CAB 13 B8 

2 SAB 14 B7 

3 GAB 15 B6 

4 Al 16 B5 

5 A2 17 B4 

6 A3 lB B3 
(201 7 A4 19 B2 

U" B A5 20 Bl 

9 A6 21 G8A 

10 A7 22 SBA 

~B2 
11 A8 23 CBA 

12 GNO 24 VCC 

1181 

~B3 FH. FN PACKAGES 

1 nc 15 nc 1171 

~B4 2 CAB 16 BB 

3 SAB 17 B7 

~B5 4 GAB 18 B6 

~86 
5 Al 19 B5 

6 A2 20 B4 

7 A3 21 B3 

ti: B7 8 nc 22 nc 

9 A4 23 B2 
1131 24 Bl 

~B8 
10 A5 

11 A6 25 GBA 

12 A7 26 S8A 

13 A8 27 C8A 

14 GNO 28 VCC • 
1201 

0-" 
1191 

tt,:B2 

1181 

tt,:83 

1171 

tt,:B4 

1161 

W l151 

B5 

tt,:B6 

1141 

t:r,:B7 

~88 
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668, 669 
SYNCHRONOUS 4-BIT UPI 

DOWN COUNTERS 

• Programmable, look-ahead 

• Decade counter ('LS668) 

• Binary counter ('LS669) 

typical performance 

COUNT PARALLEL 
TYPE 

FREQ LOAD 

'LS668 32 MHz Sync 

'LS669 32 MHz Sync 

TOTAL 

POWER 

100mW 

100mW 

SN54LS668 (J,FH) SN74LS668 (J,N,FN) 
SN54LS669 (J,FH) SN74LS669 (J,N,FN) 

670 
4-BY-4 REGISTER FILES 

• 3-state outputs 

• Simultaneous read/write 

• Expandable to 1024 words 

typical performance 

ADDRESS !ENABLE! POWER/! 
TIME TIME BIT 

24 ns I 19 ns I 9.3 mW I 
SN54LS670 (J,FH) SN74LS670 (J,N,FN) 

logic symbol, 'LS66St 

__ (9) CTRDIV10 

LOAD~ Ml [LOAD) 

(1) M2 [COUNT) 

U/Dt MJ[UP) ~I J.5CT~9 RCO 
M4 [DOWN) 

ENT~ G5 
4.5CT~0 

J~ rnP (21 G6 
CLKT >2,J,5,6+/C7 

~2.4.5.6-
r 

A~1.7D (1) 
(14) 

-QA 

B~ (2) ~Q 
C~ (4) ~QB 
D..l2!....- [S) --illLo~ 

logic symbol, 'LS669t 

(9) CTRDIV16 

LOAD~ Ml [LOAD) 

(1)L M2 [COUNT) 

uiD~ MJ [UP) tf15l j -l.J::::.. M4 [DOWN) J.5CT~15 RCO 
~ (10) ...... G5 4.5CT~0 
ENT~ 

ENP~G6 
CLK~ > 2,J.5,6+/C7 

L->2,4.5.6-

A~~.7D [1] 

B~ [2] 

C~ (4) 

D..l2!....- [S] 

logic symbolt 

r- (14) 
-QA 

~Q 
(12) B 

------QC 

--1!.!LQD 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 Ufri 9 [5A[j 1 nc 11 nc 

2 CLK 10 mr 2 UfO 12 L57iD 
3 A 11 Qo 3 CLK 13 ENT 

4 B 12 Qc 4 A 14 Qo 

5 C 13 Qs 5 B 15 Qc 

6 0 14 QA 6 nc 16 nc 

7 ENP 15 Rcri 7 C 17 °B 
B GNO 16 Vcc B 0 18 QA 

9 _Eflp. 19 
.. ~ 

10 GNO 20 Vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 02 9 Q2 1 nc 11 nc 

2 03 10 Ql 2 02 12 Q2 

3 04 11 GR 3 03 13 Ql 

4 RB 12 GW 4 04 14 GR 

5 RA 13 WB 5 RS 15 GW 

6 Q4 14 WA 6 nc 16 nc 

7 Q3 15 01 

8 GNO 16 VCC 8 Q4 18 WA 

9 Q3 19 01 

10 GNO 20 VCC 



671, 672 
4-BIT UNIVERSAL SHIFT 

REGISTERS/LATCHES WITH 

THREE-STATE OUTPUTS 

• '671 has direct SR clear 

• '672 has synchronous SR clear 

• Expandable to any word length 

• Multiplexed outputs for shift 

register or latched data 

• Four modes of shift register 

- Inhibit clock 

- Shift right 

- Shift left 

- Parallel load 

typical performance 

TOTAL 
TYPE 

POWER 

'LS671 170mW 

'LS672 170mW 

SN54LS671 (J,FH) SN74LS671 (J,N,FN) 
SN54LS672 (J,FH) SN74LS672 (J,N,FN) 

logic symbol, 'LS671 t 

G (12) 

RIS (11) 

RCK (9) 

C (5) 

0(6) 

SER L (7) 

EN22 

G21 

SRG4 

3,40 

3,40 

2,40 

logic symbol, 'LS672t 

G (12) 

RIS (11) 
EN22 

G21 

MUX 

MUX 
1,24/2,23 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE SOX 225012 • DALLAS. TEXAS 75265 

(19) 
CASC 

(18) 0A 

(17) 0B 

(16) 0c 

(15) 
00 

(19) 
CASC 

(17) 0B 

(16) 0c 

(15} 0D 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 

SER R 11 RIS 

SACK 12 G 
3 A 13 S1 

4 14 SO 

5 15 °D 
6 D 16 Oc 
7 SER L 17 Os 

SRCLR 18 OA 

ACK 19 CASC 

10 GND 20 VCC 

FH. FN PACKAGES 

SEA R 11 A/S 

SACK 12 G 
3 A 13 S1 

4 S 14 SO 

5 C 15 °D 
6 D 16 Oc 

SEA L 17 Os 
18 QA 

9 ACK 19 CASC 

10 GND 20 VCC 

6-161 
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PRODUCT GUIDE 

673 logic symbol t pin assignments 

16-BIT SHIFT REGISTERS SRG16 J, N PACKAGES 

16-bit serial-in/serial-out shift Si'iiCLii ~ Rl0 1 CS 13 Y5 • 2 SH ClK 14 Y6 ~ t> B(O/1)C9 register with three-state 
MOOE/STRCLK (5) 0 } MQ 

3 RIW 15 Y7 

outputs 

5~ 
4 STRClR 16 Y8 

~1 3 (.62 5 MODEISTRClR 17 Y9 • 16-bit parallel-out storage R/W (3) [:J SER/015 6 SERIC15 18 Yl0 T .... register EN6 19 Yll 

Cs u€ GB 

Z7 I-+-' 7 YO · Converts serial to parallel 8 Yl 20 Y12 
9 Y2 21 Y13 

data flow ~8C4/:t-+ 10 Y3 22 Y14 
typical performance SH CLK 

r 11 Y4 23 Y15 
12 GND 24 vCC I TYPE I SHIFT I TOTAL I 7,3,40 

~YO FREQ POWER 11,3,40 9010Z11 FH, FN PACKAGES 

1 'LS673 1 20 MHz 1255 mW 1 12,3,40 90 10Z12 ~Yl 1 nc 15 nc 

~Y2 2 CS 16 Y5 
SN54LS673 (J,FH) SN74LS673 (J,N,FN) 

~Y3 3 SH ClK 17 Y6 
18 Y7 ~Y4 4 RIW 

5 STRClR 19 Y8 
~Y5 6 MODEISTRClR 20 Y9 
~Y6 7 SERI015 21 Yl0 

~Y7 8 nc 22 nc 

~YB 9 YO 23 Yll 

• 
Y12 ----1!!! Y9 

10 Yl 24 
11 Y2 25 Y13 

~Yl0 12 Y3 26 Y14 
~Yll 13 Y4 27 Y15 

~Y12 14 GND 28 VCC 

~Y13 
~Y14 

26,3,40 Z5 90 10Z26 ~Y15 

674 logic symbolt pin assignments 

16-BIT SHIFT REGISTER 
SRG16 J, N PACKAGES FH, FN PACKAGES · Performs parallel to serial (5) 1 ~ 

MODE ~ O} 0 
conversion M- 2 ClK 

~1 3 RiW 
R/W (3) ~ EN 

3 · Three-state outputs 
4 nc 

typical performance 

Cs~~ 5 MODE I I SHIFT I TOTAL I 6 SER/C15 

TYPE FREQ POWER 
ill....r:::a. ~ C4(0I1/2) + 7 PO 

CLK T- r 8 PI 

1 'LS674 1 20 MHz 1125 mW 1 PO ~ 3,40 (0,1,2)40" 9 P2 

Pl .l!!.!..- 3,40 10 P3 
SN54LS674 (J,FH) SN74LS674 (J,N,FN) 11 P4 P2~ 

12 GND 
P3~ 
P4..!!.ll-

P5.DlL 

P6.!.!&-

P7~ 
PB ..l.lli-
P9 J.!ZL 

P 1 0 .l!.!!L.-
Pl1 ...!..!2L 
P12~ 
P13 -Ell-
P14~ 

\7 r-.~ SER/015 P15 (231_ 3,40 C> 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

6·162 TEXAS INSTRUMENTS 
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13 P5 1 nc 15 nc 

14 P6 2 CS 16 P5 
15 P7 3 ClK 17 P6 
16 P8 4 RIW 18 P7 
17 P9 5 nc 19 P8 
18 Pl0 6 MODE 20 P9 
19 Pll 7 SER/C15 21 Pl0 
20 P12 8 nc 22 nc 

21 P13 9 PO 23 Pl1 
22 P14 10 PI 24 P12 

23 P15 11 P2 25 P13 

24 Vee 12 P3 26 P14 
13 P4 27 P15 
14 GND 28 vCC 



6T1, 678 logic symbol, 'AlS677t 

ADDRESS COMPARATORS [ADDRESS COMP[ 

• 'ALS677 is a 16-bit to 4-bit G~EN 
PO~ "} .': =1 

comparator with enable 
---:-;-• 'ALS678 is a 16-bit to 4-bit Pl~ P;;' 2 

comparator with latch P2~ 
P 2 

---:-;-P;;' 3 

typical performance P3..£!L 3 3 ---:-;-~4 
Al~ ZI 4 

I TYPE I DELAY I POWER I r---:t 
I 'ALS677 I I I 

A2~ Z2 P;;': 5 

5 
I 'ALS678I I I A3..E!..- Z3 P;;' 6 r--:;-

A4~Z4 6 
SN54ALS677 (JT,FH) SN74ALS677 (NT,FN) P# 7 r-:;-
SN54ALS678 (JT, FH) SN74ALS678 (NT,FN) A5~Z5 7 

A6~Z6 p~ 8 r--:-;-
8 

A7-1ZL Z7 P;;' 9 r--:-;-
A8~Z8 9 r--:;-p;;.10 

A9~Z9 10 

~ Al0~ P;;'11 
Z10 

11 

Al1~ P~12 
f-----

ZII -I 

A12~ Z12 
12 

~ p~ 13 
A13~ Z13 13 

logic symbol. 'AlS678t A14~ Z14 
P ;;.14 r-:;--

14 

[ADDRESS COMP] 
A15~ Z15 p. 15 r-:;-

C~ C20 A16..!!!!..... Z16 
15,,-

PO~ '} .': =1 & 16 

Pl~ p~ 2 ---:;-

P2~ 
P 2 

---:;--P;;' 3 

P3~ 3 3 
~ p~ 4 

Al~ ZI 4 

A2~ Z2 p~ 5 
-;;-

A3~ 
5 

Z3 P;;' 6 ---;;--

A4 ---'!!-. Z4 6 

p~ 7 ---:;--
A5~Z5 7 

A6~Z6 P;;' 8 ---:;--
~ ~y 8 

A7--2!.- Z7 P;;' 9 ---:;--
AB~Z8 9 

P;;.10 ---:;--
A9~Z9 10 

Al0~ P;;'11 -;;-
Z10 

11 

Al1~ Z11 P;;.12 -;;-

A12...!..!2L Z12 
12 

P;;.13 ----;;---
A13~ Z13 13 

A14~ Z14 P ;;'14 ~ 
14 

A15~ Z15 P= 15 ~ 

A16~ Z16 
15 -

16 

tPin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 

8ot> 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments, 'AlS677 

JT. NT PACKAGES FH. FN PACKAGES 

1 Al 13 A12 1 nc 15 nc 

2 A2 14 A13 2 Al 16 A12 

3 A3 15 A14 3 A2 17 A13 

4 A4 16 A15 4 A3 18 A14 

5 A5 17 A16 5 A4 19 A15 

6 A6 18 PO 6 A5 20 A16 

7 A7 19 PI 7 A6 21 PO 

8 A8 20 P2 8 nc 22 nc 

9 A9 21 P3 9 A7 23 PI 

10 Al0 22 Y 10 A8 24 P2 

11 All 23 ~ 11 A9 25 P3 

12 GND 24 Vce 12 Al0 26 y 

13 All 27 ~ 
14 GND 28 Vee 

::::.....!..my 

-
pin assignments, 'AlS678 

JT, NT PACKAGES FH. FN PACKAGES 

1 Al 13 A12 1 nc 15 nc 

2 A2 14 A13 2 Al 16 A12 

3 A3 15 A14 3 A2 17 A13 

4 A4 16 A15 4 A3 18 A14 

5 A5 17 A16 5 A4 19 A15 

6 A6 18 PO 6 A5 20 A16 

7 A7 19 Pl 7 A6 21 PO 

8 A8 20 P2 8 nc 22 nc 

9 A9 21 P3 9 A7 23 PI 

10 Al0 22 Y 10 AS 24 P2 

11 All 23 e 11 A9 25 P3 

12 GND 24 Vee 12 Al0 26 Y 

13 All 27 e 
14 GND 28 Vee 

6·163 



• 

PRODUCT GUIDE 

679, 680 logic symbol. 'ALS679t 

ADDRESS COMPARATORS IAODRESS COMPI 

• 'ALS679 is a 12-bit to 4-bit G~EN IP assumed "12.13.141 

comparator with enable po~ '} '" ., • 'ALS680 is a 12-bit to 4-bit Pl~ PP;;';~ comparator with latch P2~ 2 

P;'3~ 
typical performance P3~ 3 

Al~ 
JI-

I I DELAY I POWER I 
21 P;' 4 -I 

TYPE 4 
I 'ALS679I I I 

A2~ 22 
P;' 5 r----:;-

I 'ALS680 I I I AJ~ 2J 5 r--:;-
A4~ 24 P;' 6 

SN54ALS679 (J,FH) SN74ALS679 (N,FN) 6 
SN54ALS680 (J,FH) SN74ALS680 (N,FN) A5~ 25 p ~ 1 r--:;--

A6~ 26 
7 

p;, B I--I 

A7~ 27 8 

~ A8~ p;, 9 
28 

9 
A9~ 29 P;;.10 ~ 
Al0~ 10 

f----:l 210 
P;'11 

1~ 211 11 All f---;-;-
A12~ P;> 12 

212 
12 

logic symbol, 'ALS680t 

IADDR ESS COMPI 

C~ C20 (P assumed *" 12,13,141 

PO~ '} ": -I 

Pl~ 
p P -" 2 t---:t 

P2~ 2 

PJ~ P _' 3 t---:t 
3 3 

Al~ t----:;-21 P ~ 4 

A2~ 22 4 r----
P.' 5 =1 

A3~ 23 5 

A4~ 24 P.-' 6 r---:;-
6 

A5~ 25 P -' 7 
r---:;-

A6~ 26 
7 

P -' 8 r---:-;-
A7~27 8 

f---:';-
A8~ P>, 9 

2B 
9 

A9~ 29 P,.,10 r---:;-
1111 10 

f---:';-Al0- 210 
P;'11 

,~ 211 11 All t---:-;-
A12~ P ,,12 

212 
12 

tPin numbers shown on logiC symbols are for J and N packages only, 

nc - no internal connection. 

&[> 

& 

~ 
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pin assignments, 'ALS679 

J. N PACKAGES FH. FN PACKAGES 

1 Al 11 AID 1 Al 11 AID 

2 A2 12 All 2 A2 12 All 

3 A3 13 A12 3 A3 13 A12 

4 A4 14 PO 4 A4 14 PO 

5 A5 15 PI 5 A5 15 PI 

6 A6 16 P2 6 A6 16 P2 

7 A7 17 P3 7 A7 17 P3 

B A8 18 Y B AB 18 Y 

9 A9 19 ~ 9 A9 19 IT 
10 GND 20 Vee 10 GND 20 Vee 

~Y 

pin assignments, 'ALS680 

J. N PACKAGES FH. FN PACKAGES 

1 Al 11 AID 1 Al 11 AID 

2 A2 12 All 2 A2 12 All 

3 A3 13 A12 3 A3 13 A12 

4 A4 14 PO 4 A4 14 PO 

5 A5 15 PI 5 A5 15 PI 

6 A6 16 P2 6 A6 16 P2 

7 A7 17 P3 7 A7 17 P3 

B A8 18 Y B AS 18 Y 

9 A9 19 e 9 A9 19 e 
10 GND 20 Vee 10 GND 20 Vee 

~y 



681 
4-BIT PARALLEL 

BINARY 

ACCUMULATORS 

· Contains two synchronous 

registers 

· B register frequency = 20 MHz 

• Arithmetic operations include 

B minus A and A minus B 

· Bus-driving I/O ports 

typical performance 

SN54LS681 (J,FHI 

SN74LS681 (J,N,FNI 

ASO 

AS1 

AS2 

M 

Cn 
RSO 

RS1 

RS2 

ClK 

RI/LO 

LIIRO 

(18) 

(17) 

(16) 

(15) 

logic symbolt 

}~[AlUI 

O} EN 3E 
27 

2 

C28 

22+/24+[abcd,logical] 

23+/25+[abc,arithmetic) 

REG4 

SRG4 

(24/25)280 

30(20/21 )280 

31 (20/21)280 

32(20/21)280 

33(20/21 )280 

[d) 0[8) 

(0 ___ 7) CP 

(0 ___ 7) CG 

(0 ___ 7) CO 

tPin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

(9) 

(7) 

(8) 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

lI' 1 CLK 11 1/03 

G 2 RS2 12 1/02 

Cn+4 3 RS1 13 1/01 

4 RSO 14 1/00 

5 Ll/RO 15 M 

6 Cn 16 AS2 

7 II 17 AS1 

8 Cn +4 18 ASO 

9 P 19 RI/LO 

10 GND 20 VCC 

FH, FN PACKAGES 

CLK 11 1/03 

RS2 12 1/02 

3 RS1 13 1/01 

1/00 RSO 14 1/00 

lIIRO 15 M 

Cn 16 AS2 

II 17 AS1 

1/01 
Cn +4 18 ASO 

19 RI/LO 

10 GND 20 VCC 

1/02 

1/03 
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PRODUCT GUIDE 

682. 683. 684. 685 

8-BIT MAGNITUDE 

COMPARATORS 

• Compares two 8-bit words 

• 'LS682 and 'LS683 includes 
20-kilohm pull-up resistor 

on Q inputs 

typical performance 

TYPE 
COMPARE TYPE 

TIME OUTPUT 

'LS682 14 ns Totem Pole 

'LS683 24 ns O-C 

'LS684 16 ns Totem Pole 

'LS685 24 ns O-C 

TOTAL 

POWER 

210mW 

210mW 

200mW 

200mW 

SN54LS682 (J,FH) 

SN54LS683 (J,FH) 
SN54LS684 (J,FH) 
SN54LS685 (J,FH) 

SN74LS682 (J,N,FN) 
SN74LS683 (J,N,FN) 
SN74LS684 (J,N,FN) 
SN74LS685 (J,N,FN) 

logic symbol, 'LS682, 'LS684t 

COMP 

PO 
(21 

ITO [> 

P1 
(41 

P2 

P3 

P4 

PS p-o 

PS 

P7 

00 

01 

02 

03 

04 

OS 

OS 

07 

logic symbol, 'LS683, 'LS685t 

COMP 

PO ill [> 

P1 

P2 

P3 

P4 

PS 

P6 

P7 IT7 

00 
(31 il} 01 
(SI 

02 
(71 

p>oQ 

03 
(91 

04 
(121 

OS 
(141 

(lSI 
06 

(181 
07 IT7 

t Pin numbers shown on logic symbols are for J and N packages only_ 
nc - no internal connection. 

P>ci 

P>O 

6·166 TEXAS INSTRUMENTS 
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pin assignmants 

J. N PACKAGES FH. FN PACKAGES 

1 P5n 11 P4 1 I'>l:! 11 P4 

2 PO 12 04 2 PO 12 04 

3 00 13 PS 3 00 13 PS 

4 P1 14 as 4 P1 14 as 
s 01 1S P6 S 01 15 P6 

6 P2 16 06 6 P2 16 06 

7 02 17 P7 7 02 17 P7 

8 P3 18 07 8 P3 18 07 

9 03 19 . rr,;n 9 03 19 ~=o 

10 GND 20 Vcc 10 GND 20 Vec 



686, 687 
8-BIT MAGNITUDE 

COMPARATORS 

• Compares two 8-bit words 

typical performance 

COMPARE TYPE 
TYPE 

TIME OUTPUT 

'LS686 17 ns Totem-Pole 

'LS687 22 ns O-C 

TOTAL 

POWER 

220mW 

220mW 

G1 
G2 

PO 

P1 

P2 

PJ 
P4 

P5 

P6 

logic symbol, 'LS686t 

COMP 
[> 

1p:0 

SN54LS686 (JT,FH) SN74LS686 (JT,NT,FN) P7 
SN54LS687 (JT,FH) SN74LS687 (JT,NT,FN) 00 

ilOjp 

il7 

ilOjo 

01 

o (16) 

06 (18) 

07 (21) 

G1 
G2 

PO 

P1 

P2 

PJ 
P4 

P5 

P6 

P7 

00 

01 

02 
OJ 

04 

0 
06 

(18) 

07 
(21) 

2P>0 

il7 

logic symbol, 'LS687t 

COMP 
[> 

o 

il7 

t Pin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

p:O 

p;Q 

PRODUCT GUIDE 

pin assignments 

JT. NT PACKAGES FH. FN PACKAGES 

P>n 13 P4 15 
(31 14 04 P>ll 16 P4 

3 PO 15 P5 3 01 17 04 
00 16 05 PO 18 P5 
P1 17 P6 00 19 05 
01 18 06 6 P1 20 P6 

7 nc 19 7 01 21 06 
8 P2 20 P7 22 
9 02 21 07 23 

10 P3 22 l'='n 10 P2 24 P7 
11 03 23 G2 11 02 25 07 
12 GND 24 VCC 12 P3 26 

13 03 27 G2 
14 GND 28 VCC 

6-167 
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.. 

PRODUCT GUIDE 

688, 689 logic symbol, 'ALS688, 'LS688 t 
a-BIT MAGNITUDE 

COMP 
COMPARATORS o...!!L..t:::. 01 t> 

• Compares two 8-bit words PO~ 

} P1~ 
typical performance P2~ 

TYPE COMPARE TYPE TOTAL P3~ 
TIME OUTPUT POWER P4.il!L-

'ALS688 9.S ns Totem-Pole 37.S mW P5~ 
'ALS689 lS._S ns O-C 37.S mW P6.D2L-
'LS688 14.S ns Totem-Pole 200 mW P7~ ~p:Q 1P=0 
'LS689 23 ns O-C 200mW 

OO~ 
SNS4ALS688 (J,FH) SN74ALS688 (J,FN) 01.ill-} SNS4ALS689 (J,FH) SN74ALS689 (N,FN) 02.lZL.-
SN54LS688 (J,FH) SN74LS688 (J.N,FN) 03~ 
SNS4LS689 (J,FH) SN74LS689 (J,N,FN) 04~ 

;~ 05 
;~ 
O~~ 
07 

logic symbol, 'ALS689, 'LS689t 

COMP 

(i.J.!!......I::: 01 t> 
PO~ 

} P1..!&.-

P2~ 
P3~ 
P4.il!L-

P5~ 
P6.D2L-

P7~ 1P=0 ~ ~-p=o 

OO~ 

} 01.ill-

02.lZL.-

03~ 
04~ 
;~ 05 
;~ 
O~~ 
07 

t Pin numbers shown on logic symbols are for J and N packages only_ 

nc - no internal connection. 

6-168 TEXAS INSTRUMENTS 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 G 11 P4 1 G 11 P4 

2 PO 12 04 2 PO 12 04 

3 00 13 PS 3 00 13 PS 

4 P1 14 as 4 P1 14 as 
s 01 1S P6 5 01 1 S P6 

6 P2 16 06 6 P2 16 06 

7 02 17 P7 7 02 17 P7 

8 P3 18 07 8 P3 18 07 

9 03 19 p=o 9 03 19 p=o 

10 GND 20 Vcc 10 GND 20 Vcc 



690, 691 
692, 693 
SYNCHRONOUS COUNTERS 

WITH OUTPUT REGISTERS 

• Multiplexed three-state 

outputs 

• 4-bit counters/registers 

• 'LS690, 'LS692: Decade 

counters 

• 'LS691, 'LS693: Binary 

counters 

typical performance 

MAX 

TYPE CLEAR CLOCK 

FREQ 

'LS690 Direct 20 MHz 

'LS691 Direct 20 MHz 

'LS692 Sync-L 20 MHz 

'LS693 Sync-L 20 MHz 

TOTAL 

POWER 

237 mW 

237 mW 

237 mW 

237 mW 

SN54LS690 (J,FH) 
SN54LS691 (J,FH) 
SN54LS692 (J,FH) 
SN54LS693 (J,FH) 

SN74LS690 (J,N,FN) 
SN74LS691 (J,N,FN) 
SN74LS692 (J,N,FN) 
SN74LS693 (J,N,FN) 

logic symbol, 'LS690t 

logic symbol, 'LS691 t 

[8J 

(19) RCO 

(18) OA 

(17) OB 

(16) Oc 
(15) 

OD 

logic symbol, 'LS692t logic symbol, 'LS693t 

CCK 

A OA A 

°B B 

C Oc C 

D OD D 
(6) 

t Pin numbers shown on logic symbols are for J and N packages only_ 

nc - no internal connection, 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

[4J 

[8J 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 

1 CCLR 11 RIC 

2 CCK 12 G 

3 A 13 LOAD 

4 S 14 ENT 

5 C 15 QD 

6 D 16 Qc 
7 ENP 17 Qs 
8 RCLR 18 QA 

9 RCK 19 RCO 

10 GND 20 VCC 

FH. FN PACKAGES 

1 CCLR 11 RIC 

2 CCK 12 G 

3 A 13 LOAD 

4 8 14 ENT 

5 C 15 QD 

6 D 16 Qc 
7 ENP 17 Qs 

S RCLR 18 QA 

9 RCK 19 RCO 

10 GND 20 VCC 

OA 

OB 

Oc 
(15) 

OD 
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PRODUCT GUIDE 

696, 697, 698, 699 

SYNCHRONOUSU~DOWN 

COUNTERS WITH OUTPUT 

REGISTERS, MULTIPLEXED 

THREE-STATE OUTPUTS 

• 4-bit counters/registers 

• 'LS696, 'LS69S: Decade 

counters 

• 'LS697, 'LS699: Binary 

counters 

typical performance 

MAX 

TYPE CLOCK 

FREQ 

'LS696 20 MHz 

'LS697 20 MHz 

'LS69S 20 MHz 

'LS699 20 MHz 

SN54LS696 (J,FH) 
SN54LS697 (J,FH) 
SN54LS69S (J,FH) 
SN54LS699 (J,FH) 

TOTAL 
CLEAR 

POWER 

Async-L 237 mW 

Async-L 237 mW 

Sync-L 237 mW 

Sync-L 237 mW 

SN74LS696 (J,N,FN) 
SN74LS697 (J,N,FN) 
SN74LS69S (J,N,FN) 
SN74LS699 (J,N,FN) 

logic symbol, 'LS696t 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

6·170 TEXAS INSTRUMENTS 
INCORPORATED 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

uio 11 RIC 1 UIO 11 RIC 

CCK 12 IT 2 CCK 12 G 
3 A 13 LOAO 3 A 13 LOAD 

4 B 14 ENT 4 B 14 TNT 
5 C 15 00 5 C 15 00 

6 0 16 Oc 6 0 16 Oc 

ENP 17 DB ENP 17 OB 

CCTi'f 1S OA CCLR 1S OA 

9 RCK 19 Reo 9 RCK 19 RCO 

10 GNO 20 VCC 10 GNO 20 VCC 

logic symbol, 'LS697t 



696, 697, 698, 699 continued 

logic symbol, 'LS69St logic symbol, 'LS699t 

A 

B 

C 

o 

800 
TRIPLE 4·INPUT AND/NAND 

DRIVERS 

typical performance 

LOW- HIGH-

LEVEL LEVEL 
TYPE 

OUTPUT OUTPUT 

CURRENT CURRENT 

SN54AS800 40mA -40mA 

SN74AS800 48mA -48mA 

[4] 

0 [8] 

logic Iymbolt 

lA 
(11 &[> 

lB 

lC 

POWER/ 

GATE 
2C 

20 
25mW 3A 
25mW 3B 

SN54AS800 (J,FHI SN74AS800 (N,FNI 
3C 

3D 

positive logic: 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

Y = ABCD 

Z = ABC5 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

(161 1Y 

lZ 

2Y 

2Z 

3Y 

3Z 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 

uio 11 Ric 

CCK 12 IT 
3 A 13 IOA5 
4 8 14 ENT 

5 C 15 QD 

6 D 16 Qc 

EN'P 17 Q8 

~ 18 QA 

9 RCK 19 RCO 

1D GND 2D VCC 

RCO FH. FN PACKAGES 

uio 11 Ric 

CCK 12 G 

3 A 13 IOA5 
14 ENf 
15 QD 

6 0 16 Qc 

(181 QA 7 ENP 17 Q8 

8 CCClr 18 QA 
(171 Q 9 RCK 19 RCO 

(161 Q~ 10 GND 20 vcc 

(151 QO 

pin assignments 

J. N PACKAGES 
1 1A 11 3Z 

2 2A 12 3Y 

3 28 13 2Z 

4 2C 14 2Y 
5 20 15 1Z 

6 3A 16 1Y 

7 38 17 18 

8 3C 18 1C 

9 3D 19 1D 
10 GND 20 Vee 

FH. FN PACKAGES 

1 1A 11 3Z 

2 2A 12 3Y 

3 28 13 2Z 

4 2C 14 2Y 

5 2D 15 1Z 

6 3A 16 1Y 

7 38 17 18 

8 3C 18 1C 

9 3D 19 1D 

10 GND 20 VCC 

6·171 
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PRODUCT GUIDE 

802 logic symbol t 

TRIPLE 4-INPUT OR/NOR 1A-llL- ;;>1 [> ~1V 
LINE DRIVERS 1B.J.!ZL 

1 c....i.!.!!.L 
~1Z typical performance 1D~ 

2A~ LOW- HIGH- ~2V 
LEVEL LEVEL POWER/ 

2B~ 
TYPE 2C~ ~2Z OUTPUT OUTPUT GATE 2D~ 

CURRENT CURRENT 3A~ ~3V SN54AS802 40mA -40mA 25mW 3B~ 
SN74AS802 48mA -48mA 25mW 3C~ ~3Z 3D~ SN54AS802 (J,FH) SN74AS802 (N,FN) 

positive logic: Y = A+B+C+D 

Z =A+B+C+D 

804 logic symbolt 

1A~ &[> 
~1V HEX 2-INPUT NAND DRIVERS lB~ 

typical performance 2A~ 
~2V 2B~ LOW- HIGH-

LEVEL LEVEL POWER/ 3A...i!l.- ~3V TYPE DELAY 3B~ OUTPUT OUTPUT GATE 

CURRENT CURRENT 
4A~ 

~4V 
4B....!El-

SN54ALS804 12mA -12mA 3 ns 3.4mW 5A~ 
SN74ALS804 24 mA -15mA 3 ns 3.4mW ~5V 5B~ 

SN54AS804A 40mA -40mA 2.7 ns 9mW 6A...i.!L ~6V SN74AS804A 48 mA -48 mA 2.7 ns 9mW 6B~ 

SN54ALS804 (J,FH) SN74ALS804 (N,FN) 
SN54AS804A (J,FH) SN74AS804A (N,FN) 

positive logic: Y=AB 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

6-172 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES 

1 lA 11 3Z 

2 2A 12 3Y 

3 28 13 2Z 

4 2C 14 2Y 

5 20 15 lZ 

6 3A 16 lY 

7 38 17 18 

8 3C 18 lC 

9 3D 19 10 

10 GNO 20 VCC 

FH. FN PACKAGES 

1 lA 11 3Z 

2 2A 12 3Y 

3 28 13 2Z 

4 2C 14 2Y 

5 20 15 lZ 

6 3A 16 lY 

7 38 17 18 

8 3C 18 lC 

9 3D 19 10 

10 GND 20 Vcc 

pin assignments 

J. N PACKAGES 

1 lA 11 4Y 

2 18 12 4A 

3 lY 13 48 

4 2A 14 5Y 

5 28 15 5A 

6 2Y 16 58 

7 3A 17 6Y 

8 38 18 6A 

9 3Y 19 68 

10 GNO 20 Vcc 

FH. FN PACKAGES 

1 lA 11 4Y 

2 18 12 4A 

3 lY 13 48 

4 2A 14 5Y 

5 28 15 5A 

6 2Y 16 58 

7 3A 17 6Y 

8 38 18 6A 

9 3Y 19 68 

10 GNO 20 Vcc 



805 
HEX 2-INPUT NOR DRIVERS 

typical performance 

LOW- HIGH-

LEVEL LEVEL POWERI 
TYPE DELAY 

OUTPUT OUTPUT GATE 

CURRENT CURRENT 

SN54ALS805 12mA -12mA 3.5 ns 4.2mw 

SN74ALS805 24 mA -15mA 3.5 ns 4.2mW 

SN54AS805A 40mA -40mA 2.7 ns 12mW 

SN74AS805A 48mA -48mA 2.7 ns 12mW 

SN54ALS805 (J,FH) SN74ALS805 (N,FN) 
SN54AS805A (J,FH) SN74AS805A (N,FN) 

808 
HEX 2-INPUT AND DRIVERS 

typical performance 

LOW- HIGH-

LEVEL LEVEL POWERI 
TYPE DELAY 

OUTPUT OUTPUT GATE 

CURRENT CURRENT 

SN54ALS808 12mA -12mA 4.3 ns 4.5mW 

SN74ALS808 24 mA -15mA 4.3 ns 4.5mW 

SN54AS808A 40mA -40mA 3.2 ns 13mW 

SN74AS808A 48mA -48mA 3.2 ns 13mW 

SN54ALS808 (J,FH) SN74ALS808 (N,FN) 
SN54AS808A (J,FH) SN74AS808A (N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

logic symbolt 

lA....!!.L-
lB-ill..-

;;'1C> 

2A~ 
2B~ 
3A-2l...-

3B...ill.-
4A...i!&-

4B....1EL. 
5A....!!&-
5B...J.!.2L.. 

6A.....!.!!L-

6B~ 

positive logic: Y=A+B 

logic symbolt 

lA....!!.L- &[> 
lB-ill..-

2A~ 
2B~ 
3A....ll!..-

3B...ill.-

4A....illi..-

4B~ 
5A~ 
5B~ 
6A~ 
6B~ 

positive logic: Y=AB 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

~lY 
J. N PACKAGES 

1 lA 11 4Y 

2 18 12 4A 

~2Y 3 lY 13 48 

4 2A 14 5Y 

r=-J&3Y 
5 28 15 5A 

6 2Y 16 58 

~4Y 
7 3A 17 6Y 

8 38 18 6A 

9 3Y 19 68 

:::........!.!!5Y 
10 GND 20 Vee 

FH. FN PACKAGES 

~6Y 1 lA 11 4Y 

2 18 12 4A 

3 lY 13 48 

4 2A 14 5Y 

. 5 28 15 5A 

6 2Y 16 58 

7 3A 17 6Y 

8 38 18 6A 

9 3Y 19 68 

10 GND 20 Vee 

pin assignments 

~lY 
J. N PACKAGES 

1 1A 11 4Y 

2 18 12 4A 

~2Y 3 1Y 13 48 

4 2A 14 5Y 

~3Y 
5 28 15 5A 

6 2Y 16 58 

7 3A 17 6Y 

~4Y 8 38 18 6A 

9 3Y 19 68 

~5Y 
10 GND 20 Vee 

FH. FN PACKAGES 

~6Y 
1 IA II 4Y 

2 18 12 4A 

3 IY 13 48 

4 2A 14 5Y 

5 28 15 5A 

6 2Y 16 58 

7 3A 17 6Y 

8 38 18 6A 

9 3Y 19 68 

10 GND 20 Vee 

6-173 



PRODUCT GUIDE 

832 logic symbol t 

HEX 2-INPUT OR DRIVERS 1A...llL-

1B~ 
;;.1[> ~lY 

typical performance 2A..ill..-
~2Y 2B~ 

LOW- HIGH-

LEVEL LEVEL POWERI 
3A.....!!l.....-. ~3Y 

TYPE DELAY 3B.l!!!..-
OUTPUT OUTPUT GATE 4A~ 

CURRENT CURRENT 4B....l..!!!...-
~4Y 

SN54ALS832 12mA -12mA 4 ns 5.3mW 5A~ ~5Y SN74ALS832 24 mA -15mA 4 ns 5.3mW 5B~ 
SN54AS832A 40mA -40mA 3 ns 17mW 6A..J.!.!!L -..!..!ZL 6Y 
SN74AS832A 48mA -48mA 3 ns 17mW 6B~ 

SN54ALS832 (J.FH) SN74ALS832 (N.FN) 
SN54AS832A (J,FH) SN74AS832A (N,FN) positive logic: Y = A+B 

• 857 logic symbolt 

HEX 2-TO-l UNIVERSAL 

MULTIPLEXER so~ f}G~ • Three-state buffer-type 

'1 1 3 

outputs N4 COMP . True or complementary 1 ( 3 
data 

;;'1 
3 

SN54ALS857 (JT) SN74ALS857 (JT,NT) .~2 

SN54AS857 (JT,FH) SN74AS857 (NT,FN) (2) ... 

1A~tJ:UX 

l~ 1B (5) 1 
2A-:--:--

2Bill-

3A..!!!.L-

3B~ 
4A~ 
4B~ 
5A...!.!.!!.l..-

5B~ 
6AE.!L 

6BE..!.L 

tPin numbers shown on logic symbols are for J, JT. N. and NT packages only. 

nc - no internal connection. 

;;'1 

EN5 

EN6 

r 
I> 

4,5\7 

I> 
)'3 6\7 

6-174 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

l--~lY 

~2Y 

~3Y 

~4Y 

(17) 
~5Y 

(20) 
f--6Y 

~OPER=O 

pin assignments 

J. N PACKAGES 

1 1A 11 4Y 

2 18 12 4A 

3 1Y 13 48 

4 2A 14 5Y 

5 28 15 5A 

6 2Y 16 58 

7 3A 17 6Y 

8 38 18 6A 

9 3Y 19 68 

10 GND 20 VCC 

FH. FN PACKAGES 

1 1A 11 4Y 

2 18 12 4A 

3 1Y 13 40 

4 2A 14 5Y 

5 28 15 5A 

6 2Y 16 58 

7 3A 17 6Y 

8 38 18 6A 

9 3Y 19 68 

10 GND 20 Vec 

pin assignments 

./1', NT PACKAGES 

1 SO 13 COMP 

2 1A 14 4Y 

3 1B 15 4B 

4 1Y 16 4A 

5 2A 17 5Y 

6 28 1B 58 

7 2Y 19 5A 

8 3A 20 6Y 

9 38 21 6B 

10 3Y 22 6A 

11 OPER=O 23 51 

12 GND 24 vcc 

FH. FN PACKAGES 

1 nc 15 nc 

2 SO 16 COMP 

3 1A 17 4Y 

4 18 18 48 

5 1Y 19 4A 

6 2A 20 5Y 

7 2B 21 58 

8 nc 22 nc 

9 2Y 23 5A 

10 3A 24 6Y 

11 38 25 68 

12 3Y 26 6A 

13 DPER=O 27 51 

14 GND 28 VCC 



866 
8-BIT MAGNITUDE COMPARATORS 

• Fast compare to zero 
• Arithmetic and logical comparison 
• Open-collector output for P = Q 

SN54AS866 (JD,FH) SN74AS866 (N,FN) 

867, 869 
8-BIT SYNCHRONOUS 

BIDIRECTIONAL COUNTERS 

• 'AS867 has asynchronous clear 

• 'AS869 has synchronous clear 

• Ripple carry output for N-bit 

cascading 

• Fully programmable with synchronous 

counting and loading 

FUNCTION TABLE 

S1 SO FUNCTION 

L L Clear 

L H Count Down 

H L Load 

H H Count Up 

Supersedes table in 1981 Supplement to TTL Data Book 

SN54AS867 (JT,FH) 
SN54AS869 (JT,FH) 

SN74AS867 (NT,FN) 
SN74AS869 (NT,FN) 

logic symbolt 

PO (181 

Pl (191 

P2 (201 

P3 (211 
P4 (221 
P5 (231 

PS (241 

P7 (251 

P>O (41 
P<O (31 

alE 

00 (121 
(11) 

~ :~~I 
03 
04 (81 

(7) 
as 
as (SI 

(51 
Q7 

----C-OM-P----. 

> 

logic symbol, 'AS867t 

A (3) 

(4) 

C (51 
(61 

E (7) 

F (81 

G (9) 

H (101 

CGI1,4,5-/3,4,5+ 

OR 

2,60 

logic symbol, 'AS869t 

F (81 

G (9) 

H (101 

t Pin numbers shown on logic symbols are for JT and NT packages only, 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

JD, N PACKAGES 

1 OLE 15 OLE 

2 UA 16 P>Ooul 

3 P<Oin 17 P<Ooul 

4 P>Oin 18 PO 

5 07 19 Pl 

6 06 20 P2 

7 05 21 P3 

8 04 22 P4 

9 03 23 P5 

10 02 24 P6 

rn -01 25 P7 

12 00 26 PLE 

13 P=Ooul 27 CLRO 

14 GND 28 VCC 

FH, FN PACKAGES 

1 OLE 15 OLE 

2 uti 16 P>Ooul 

3 P<Oin 17 P<Ooul 

P>Oin 18 PO 

07 19 Pl 

6 06 20 P2 

05 21 P3 

04 22 P4 

03 23 P5 
I 

10 02 24 P6 -11 01 25 P7 

12 00 26 PLE 

13 P=Ooul 27 CLRO 

14 GND 28 VCC 

pin assignments 

JT, NT PACKAGES 

1 SO 13 RCO 

2 51 14 CLK 

3 A 15 OH 

4 8 16 OG 

5 C 17 OF 

6 D 18 °E 
7 E 19 °D 
8 F 20 Oc 

9 G 21 08 

10 H 22 OA 

11 ENT 23 ENP 

12 GND 24 VCC 

FH, FN PACKAGES 

1 nc 15 nc 

2 SO 16 RCO 

3 51 17 CLK 

4 A 18 °H 
5 S 19 °G 
6 C 20 OF 

7 D 21 °E 
8 nc 22 nc 

9 E 23 °D 
10 F 24 Oc 

11 G 25 Os 

12 H 26 °A 
13 ENT 27 ENP 

14 GND 28 VCC 

6·175 
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PRODUCT GUIDE 

870 logic ,ymbolt 

DUAL 16-BY-4 REGISTER 

FILES 
[REG FILE 16 X 41 

lAO (2) 

• Each register file has individual lA1 (3) 

write/enable controls and (4) 

address lines 

• Has two 4-bit data I/O ports 

• 24-pin 300-mil package 

SN54AS870 (JT,FH) 
SN74AS870 (NT,FN) 

MUX 

6 

7 

6 

7 

tPin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 

RAM 16 X 1 
[REG 11 

1A,O,2(1/~14D 

1A.1,3.4D 1A 

RAM 16X 1 
[REG 21 

2A,O,2(1 tJ)5D 

2A,1,3,5D 2A 

Z8 

8 Ti 

9 11 

Z9 

6-176 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

DOB1 

pin assignments 

JT, NT PACKAGES 

I 50 13 DOBI 

2 lAO 14 DQB2 

3 lAl 15 DOB3 

4 lA2 16 DOB4 

5 lA3 17 53 

6 lW 18 2W 

7 52 19 2AO 

8 DOAI 20 2Al 

9 DOA221 2A2 

10 DOA322 2A3 

II DOA4 23 51 

12 GND 24 VCC 

FH, FN PACKAGES 

I nc 15 nc 

2 SO 16 DOBI 

3 lAO 17 0082 

4 lAl 18 0083 

5 lA2 19 0084 

6 lA3 20 53 

7 lW 21 iw 
8 nc 22 nc 

9 52 23 2AO 

10 DOAI 24 2Al 

11 DOA2 25 2A2 

12 DOA3 26 2A3 

13 DOA4 27 51 

14 GND 28 VCC 



PRODUCT GUIDE 

871 logic symbolt 

DUAL 16-BY-4 REGISTER [REG FILE 16X4) 

lAO.liL-FILES 

JlAfs Each register file has individual 
lAl.ill...-· lA2..!.2L...-

write/enable controls and 
1A3.2L-

address lines 2AO~ 

J2Afs · Has one 4-bit data I/O port; 2Al$.....-
the other 4-bit data word has 2A2~ 
individual data inputs and 2A3..@.....-

SO~ CO/Gl0 data outputs 
Sl~ · 28-pin, 600·mil package Cl/Gll 

S2Jt: C2 [Ain) 
SN54AS871 (J,FH) EN12 [Aout) 
SN74AS871 (N,FN) S3~ C3 [Bin) 

EN13 [Bout) 

lW~ C4 

iN.E2L.....t. C5 ., 
,. (15) 

DA1-l!L- Z6 RAM 16 X 1 "uoa

., 
~ [REG1) """"M'U"X""" MUX 

OAl~ \7<312 6 lA,n,2(1/~)4D 13[>\7 
7 lA.1,3,4D lA Z8 

8,10 8 iT 
RAM 16X 1 

r 9,10 
[REG 2) 

9 11 

6 2A.O.2(1/3)5D 

7 2A,l,3,5D 2A Z9 

DA2~ ~DQB2 
0A2...g.g.... 

DA3~ ,...J!ZLDQB3 
0A3~ 
DA4~ ~DQB4 
0A4~ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES 

1 OAI 15 OCBl 

2 OA2 16 OCB2 

3 SO 17 OCB3 

4 lAO 18 OCB4 

5 lAI 19 S3 

6 lA2 20 2W 

7 lA3 21 2AO 

8 lW 22 2Al 

9 S2 23 2A2 

10 CAl 24 2A3 

11 CA2 25 Sl 

12 CA3 26 OA3 

13 CA4 27 OA4 

14 GND 28 Vec 

FH. FN PACKAGES 

1 OAI 15 OCel 

2 OA2 16 OCB2 

3 SO 17 DCB3 

4 lAO 18 OCB4 

5 lAI 19 S3 

6 lA2 20 2W 

7 lA3 21 2AO 

8 lW 22 2Al 

9 S2 23 2A2 

10 CAl 24 2A3 

11 CA2 25 SI 

12 CA3 26 OA3 

13 CA4 27 OA4 

14 GND 28 Vcc 

6-177 

-
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PRODUCT GUIDE 

873 
DUAL 4-BIT D-TYPE LATCHES 

• Three-state buffer-type outputs 

drive bus lines directly 

• Each 4-bit word has enable, 

clear, and output control 

inputs 

typical performance 

logic symbol t 

lOG (2) r-
E
-
N
----. 

lC (23) Cl 

1m (1) R 

lDl~ lD [> 'V~lQl 
lD2~~-";""-~~lQ2 

lD3~ ~lQ3 
lD4~ ~lQ4 

20C (11) 
EN r TYPE 1 CLEAR! OUTPUTI DELAY I POWER I 2C (14) 

I 'ALS8731 LOW 1 0 1 11 ns 167.5 mW 2CLR (13) R 

Cl 

SN54ALS873(JT.FH) SN74ALS873 (NT,FN) 2Dl~r-1L.D-""[>-~'V~~2Ql 
SN54AS873 (JT.FH) SN74AS873 (NT.FN) 2D2~ ----1!ZL2Q2 

2D3~ ~2Q3 
2D4~ ~2Q4 

874 

pin assignments 

JT. NT PACKAGES FH. FN PACKAGES 

1 1 ClR 13 2ClR 1 nc 15 nc 

2 10C 14 2C 2 1 ClR 16 2ClR 

3 101 15 204 3 lOG 17 2C 

4 102 16 203 4 101 18 204 

5 103 17 202 5 102 19 203 

6 104 18 201 6 103 20 202 

7 201 19 104 7 104 21 201 

8 202 20 103 8 nc 22 nc 

9 203 21 102 9 201 23 104 

10 204 22 101 10 202 24 103 

11 20C 23 lC 11 203 25 102 

12 GND 24 Vr.r. 12 204 26 101 

13 20C 27 lC 

14 GNO 28 VCC 

pin assignments 

DUAL 4-BIT D-TYPE EDGE­

TRIGGERED FLIP-FLOPS 

logic symbol t 

lOC (2) 

1 ClK (23) E~l 1 J; ;;A~~AG~~ 1 FH~:N P~~KA~:S 
lClR (1) R 2 10C 14 2ClK 2 lCLR 16 2ClR 

• Three-state buffer-type outputs 

• Each 4-bit word has clock, clear, 

and output control inputs 

typical performance 

lD1~r-1L.D-""[>-~'V~~lQl ~!~~~~~~~~~:~~~~~;~~!~~~~~1~~7~~~~~7:~ 
1 D2~ ~ 1 Q2 f-5=--.:..:1 0=-=3=-+1:...:7---.:2:.:0=2:....j..1.-=5~1:.::0~2+1~9--=2-=0:..3 ~ 
lD3~ ~ 1Q3 f-6=-",1 0::-:4:-+1,..:8:-2.::-:0.::-:1,-H-~6,..--,1=-=0,.;.3+-2~0----;2:.::0~2 ~ 
lD4~ ~lQ4 ~~~~~~~~~~~~:-~~~~;,-H-~~~~~~_4~~~~ __ ~_~_1~ 

DATA TIMES 
TYPE FREO POWER SET- 20c (11) 

""":":-::-:----::-:--t-____ -+ ______ +-.:::U.:.p--I_H_O_L_D~ 2CLK (14) Cl 

EN 

I 2CLR (13) R 
SN54ALS874 50 MHz 86.7 mW 10 nsf 4 nsf 

SN74ALS874 50 MHz 86.7 mW 10 nsf 0 nsf 2Dl~ lD [> 'V~2Ql 
2D2~~-";""-~~2Q2 

f Rising edge of clock pulse 

SN54ALS874 (JT,FH) 
SN54AS874 (JT.FH) 

SN74ALS874 (NT.FN) 
SN74AS874 (NT.FN) 

2D3~ ~2Q3 
2D4~ ~2a4 

TPin numbers shown on logic symbols are for JT and NT packages only. 
nc - no internal connection. 

9 203 21 102 9 201 23 104 

10 204 22 101 10 202 24 103 

11 20C 23 1 ClK 11 203 25 102 

12 GND 24 VCC 12 204 26 101 

13 20C 27 lClK 

14 GNO 28 VCC 

6·178 TEXAS INSTRUMENTS 
INCORPORATED 
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PRODUCT GUIDE 

876 logic symbol t pin assignments 

lOG (2) EN JT. NT PACKAGES 
DUAL 4-BIT D-TYPE EDGE- lCLK (23) 1 1~ 13 2J5liE Cl 
TRIGGERED FLIP-FLOPS lPRE (1) S 

2 1m:: 14 2ClK 

WITH INVERTED OUTPUTS 3 101 15 204 

101 _(3_) __ t> 
(22) _ 

4 102 16 203 . Three-state buffer-type outputs 10 \7~101 
102~ ~la2 5 103 17 202 

drive bus lines directly 6 104 18 201 (5) ~IQ3 . Each 4-bit word has own clock, 103-:-- 7 201 19 104 

104~ ~lQ4 8 202 20 103 
preset, and output control inputs 

9 203 21 102 

typical performance 
20C (11) 

EN 
10 204 22 101 

2CLK 
(14) 

Cl 
11 20C 23 lClK 

DATA TIMES 2PRE (13) 12 GNO 24 VCC 
S 

TYPE FREQ POWER SET-
HOLD 201~10 

(18) _ FH. FN PACKAGES 
UP t> \7;::"""""" 201 1 nc 15 nc 

202~ ~-SN54AlS876 50 MHz 86.7 mW 10 nst 4 nst 202 2 lPRt 16 2PRE 

SN74ALS876 50 MHz 86.7 mW 10 nsf o nsf 
203 (9) ~2Q3 3 10C 17 2ClK 
~ ~2Q4 4 101 18 204 204-

t Rising edge of clock pulse 5 102 19 203 

6 103 20 202 

7 104 21 201 
SN54ALS876 (JT,FH) SN74ALS876 (NT,FN) 8 nc 22 nc 
SN54AS876 (JT,FH) SN74AS876 (NT,FN) 9 201 23 104 

0 202 24 lQ3 

1 203 25 102 

2 2D4 26 101 

13 2iJC" 27 lClK 

14 GND 28 VCC 

8n logic symbol t pin assignments 

8-BIT UNIVERSAL 
IPORT CONTROLLER] JT. NT PACKAGES FH. FN PACKAGES 

so-\!J..--

JENY 

1 50 13 08 1 nc 15 nc 

TRANSCEIVER/PORT SI~ SRG8 2 51 14 B8 2 50 16 08 

CONTROLLERS 
S2~ 

14/5/61_ 3 52 15 B7 3 51 17 B8 
CLK~ 

9 
29 9 Cl0nR 4 Al ;6 B6 4 52 18 87 · 8 selectable transceiveriport , i 5 A2 17 B5 5 Al 19 B6 

functions SERIN.J!#--
>1 1=0 >1 6 A3 lS B4 6 A2 20 B5 

211 11 14/5/61100 1211 7 A4 19 B3 7 A3 21 B4 · 3-state buffer-type outputs Al~ 212 12 10/21100 10/2/411>\7 
f:r-Bl 

\7<]11/3/51 12 o 213 8 A5 20 B2 8 nc 22 nc 
drive bus lines directly 13.1 13 11/31100 2/4 9 A6 21 Bl 9 A4 23 B3 

· 24-pin 300-mil package 1413/51 214 10 A7 22 5ERIN 10 A5 24 B2 

A2~ 
"I 1'0 "I 

~' SN54AS877 (JT,FH) Z15 15 10/21100 10/2/411>\7 B2 

SN74AS877 (NT,FN) 
\7<]1113/51 15 o Z16 

16,1 16 11/31100 214 
1713/51 217 

A3~ ~B3 
A4~ ~: ~:~ ~~6 A~g:: ~B7 

1111 "I 1=0 "I 

~' A8~ Z33 33 10/21100 10/2/411>\7 B8 

\7<]11/3/51 33 o Z34 

~Q8 34.1 34 11/31100 2/4 35 

3513/51 235 

tPin numbers shown on logic symbols are for JT and NT packages only. 
nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

11 AS 23 ClK 11 A6 25 Bl 

12 GND 24 VCC 12 A7 26 5ERIN 

13 AS 27 ClK 

14 GND 28 Vee 
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878 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

• Three-state buffer-type outputs 

• Each 4-bit word has clock, clear, 
and output control inputs 

typical performance 

TYPE FREQ POWER DATA TIMES 
SET-UP HOLD 

SN54ALS878 50 MHz 86.7 mW 10 nst 4 nst 
SN74ALS878 50 MHz 86.7 mW 10 nst o nst 
SN54AS878 
SN74AS878 

tRising edge of clock pulse 
SN54ALS878 (JT,FH) SN74ALS878 (NT,FN) 
SN54AS878 (JT,FH) SN74AS878 (NT,FN) 

879 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH INVERTED OUTPUTS 

• Three state buffer-type outputs 

• Each 4-bit word has clock, clear, 
and output control inputs. 

typical performance 

TYPE FREQ POWER DATA TIMES 
SET-UP HOLD 

SN54ALS879 50 MHz 86.7 mW 10 nst 4 nst 
SN74ALS879 50 MHz 86.7 mW 10 nst o nst 
SN54AS879 
SN74AS879 

tRising edge of clock pulse 
SN54ALS879 (JT,FH) SN74ALS879 (NT,FN) 
SN54AS879 (JT,FH) SN74AS879 (NT,FN) 

t Pin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 

logic symbol. 'ALS878, 'AS878t 

lOC(2) EN 
lClK (23) Cl 

lClR (1) lR 

lDl~lD [> \l~101 
lD2~ ----E..!!. 102 

1D3~ ~103 
lD4~ ~104 

20c 
(11) 

EN 

2ClK 
(14) 

Cl 

2m 
(13) 

lR 

2Dl....!!l.- 10 

2D2....!!!.!...-

[> \l ----1!!L 201 

----.!!!L 202 

2D3~ ---1ill. 203 

2D4~ ~204 

logic symbol, 'ALS879, 'AS879t 

lOC (2) EN 
lClK (23) Cl 
-(1) 

lClR lR 

lD1EL- [> 
(22) _ 

10 \l~1~1 
lD2~ ~102 

(5) ~lQ3 lD3-

lD4~ ~la4 

20C (11) 

(14) 
EN 

2ClK Cl 
- (13) 

2ClR lR 

2Dl~1O \l~2Ql [> 
2D2~ ~-202 

2D3~ ~2Q3 
2D4~ ~2Q4 

6-180 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

JT, NT PACKAGES 

1 lCLA 13 2ClR 
2 1OL: 14 2ClK 

3 101 15 204 
4 102 16 203 
5 103 17 202 
6 104 16 201 
7 201 19 104 

6 202 20 103 
9 203 21 102 

10 204 22 101 
11 20C 23 lClK 
12 GNO 24 vcc 

FH. FN PACKAGES 
1 nc 15 nc 

2 lClR 16 2ClR 
3 10C 17 2ClK 
4 101 16 204 
5 102 19 203 
6 103 20 202 
7 104 21 201 
6 nc 22 nc 

9 201 23 104 
10 202 24 103 
11 203 25 102 
12 204 26 101 
13 20C 27 lClK 
14 GNO 26 Vcc 

pin assignments 

JT, NT PACKAGES 

1 lClR 13 2ClR 

2 lOC 14 2ClK 

3 101 15 204 

4 102 16 203 

5 103 17 202 

6 104 18 201 

7 201 19 104 

8 202 20 103 
9 203 21 102 

10 204 22 101 
11 20C 23 lClK 

12 GNO 24 VCC 

FH, FN PACKAGES 

1 nc 15 nc 

2 lClR 16 2CLR 
3 lOC 17 2ClK 

4 101 18 204 

5 102 19 203 

6 103 20 202 

7 104 21 2Ql 

8 nc 22 nc 

9 201 23 104 

10 202 24 103 

11 203 25 102 

12 204 26 101 

13 20C 27 lClK 

14 GNO 28 VCC 



880 
DUAL 4-BIT D-TYPE LATCHES 

WITH INVERTED OUTPUTS 

• Three-state buffer-type outputs 

drive bus lines directly 

• Each 4-bit word has enable, 

preset, and output control 

inputs 

typical performance 

SN54ALS880(JT,FH) SN74ALS880 (NT,FN) 
SN54AS880 (JT,FH) SN74AS880 (NT,FN) 

881 
ARITHMETIC LOGIC UNITS! 

FUNCTION GENERATORS 

• 4-bit ALU's!Function 

Generators 

• Same operating modes as 

'AS 181 A, 'S 181 A expanded to 

include status register checks 

typical performance 

101 

102 

103 

104 

2C 

2PRE 

201 

202 

203 

204 

logic symbolt 

SO (6) 

S1 
(5) 

J~ S2 (4) 

S3 (3) 

M 
(8) 

Cn 
(7) 

CI 

ALU 

I,-----,.-----~-------.------~ BO 

SN54AS881 A (JT,FH) 

SN74AS881 A (NT,FN) 

tPin numbers shown on logic symbols are for JT and NT packages only 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

JT. NT PACKAGES FH. FN PACKAGES 

1 1PRE 13 2PRE 1 nc 15 nc 

2 1crc: 14 2C 2 1PRE 16 2PRE 

3 101 15 2Q4 3 10C 17 2C 

4 102 16 203 4 101 18 204 

5 103 17 202 5 102 19 203 

6 104 18 201 6 103 20 202 

7 201 19 104 7 104 21 201 

8 202 20 103 8 nc 22 nc 

9 203 21 102 9 201 23 104 

10 204 22 101 10 202 24 103 

11 20C 23 1C 11 203 25 102 

12 GNO 24 VCC 12 204 26 101 

13 20C 27 1C 

14 GNO 28 VCC 

pin assignments 

JT. NT PACKAGES 

1 Bo 13 1'3 
2 AO 14 A=8 

3 53 15 P 
4 52 16 Cn +4 
5 51 17 G 
6 50 18 B3 

7 Cn 19 A3 

8 M 20 B2 

9 To 21 A2 

10 1'1 22 g1 

11 F2 23 A1 

12 GNO 24 Vec 

FH. FN PACKAGES 

1 nc 15 nc 

2 80 16 F3 

3 AO 17 A=B 
4 S3 18 P 

5 52 19 Cn +4 
6 51 20 G 

7 50 21 B3 

8 nc 22 nc 

9 Cn 23 A3 

10 M 24 B2 

11 FO 25 A2 

12 F1 26 B1 
13 F2 27 A1 

14 GNO 28 Vec 
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PRODUCT GUIDE 

882 logic symbolt pin assignments 

32·BIT LOOK·AHEAD CPG JT. NT PACKAGES 

CARRY GENERATORS cn.llL.-. 
1 Cn 13 G4 

CI 2 GO 14 P4 . Directly compatible with Po.ill...- CPO 3 110 15 G5 

'AS181, 'AS881, and GOJ&......c.. CGO 
4 G1 16 1'5 

Pl~ CPl 
5 P1 17 Cn +24 

'S181 ALU's 
Gl~ 

6 Cn +8 18 G6 
CGl 7 G2 19 P6 

typical performance 'lI2~ CP2 Cal ~Cn+8 8 P2 20 G7 

G2J!.L...t:. CG2 9 G3 21 P7 I TYPE I CARRY I TOTAL I P3~ CP3 C03 ~Cn+16 10 P3 22 Cn +32 

TIME POWER G3~ CG3 11 Cn + 16 23 nc 

I 'ASB82 I 8 ns 1325 mW 1 P4...!.ill....c.. CP4 C05 ~Cn+24 
12 GND 24 VCC 

G4..l..m.....c. CG4 
SN54AS882 (JT.FH) 

P5 .iliL.c:. ~Cn+32 CP5 C07 
SN74AS882 (NT.FN) G5~ CG5 

P6 J.!&....c.. CP6 

G6Jill...c.. CG6 

P7.illL..c.. CP7 
G7~ CG7 

-
885 logic symbolt pin assignments 

8·BIT MAGNITUDE CaMP JT. NT PACKAGES 

COMPARATORS L1A~ 
1 LlA 13 P>Oout 

M [LOGIC] 2 P<Oin 14 P<Oout . Choice of logical or arithmetic 
M [ARITH, 25 CaMP] 3 P>Oin 15 PO 

comparisons 
PLE..illL- Cl 

4 07 16 P1 

5 06 17 P2 . Latchable P input ports; PO~ 10 1=0 0 6 05 18 P3 

power clear Pl~ 7 04 19 P4 

P2..J..!ZL. 8 03 20 P5 

SN54AS885 (JT,FH) P3~ 9 02 21 P6 

>P 10 01 22 P7 
P4~ 

SN74AS885 (NT,FN) P5~ 
11 00 23 PLE 

12 GND 24 VCC 

P6..J!.!L.. 

P7~ 7 
~ 

P>Q...QL > P>O ~P>Q 
P<O....!!!..... < P<O ~P<O 

oo-l.!.!L 0'" 
01.J!.!!L 

02~ 
03~ a 
04~ 
05~ 
06~ 
07~7 

tPin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 

6·182 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

FH. FN PACKAGES 

1 nc 15 nc 

2 Cn 16 G4 

3 <:!o 17 P4 

4 PO 18 G5 

5 <:!1 19 P5 

6 P1 20 Cn +24 
7 Cn +8 21 G6 

8 nc 22 nc 

9 G2 23 P6 

10 P2 24 G7 

11 G3 25 P7 

12 P3 26 Cn +32 

13 Cn +16 27 nc 

14 GND 28 VCC 

FH. FN PACKAGES 

1 nc 15 nc 

2 L/A 16 P>Oout 

3 P<Oin 17 P<Oout 

4 P>Oin 18 PO ,'-'-'-

5 07 19 P1 

6 06 20 P2 

7 05 21 P3 

8 nc 22 nc 

9 04 23 P4 

10 03 24 P5 

11 02 25 P6 

12 01 26 P7 

13 00 27 PLE 

14 GND 28 VCC 



1000 
QUAD 2-INPUT NAND GATES . Increased output drive capability 

over 'LSOO 

typical performance 

LOW- HIGH-

LEVEL LEVEL POWERI 
TYPE DELAY 

OUTPUT OUTPUT GATE 

CURRENT CURRENT 

SN54ALS1000 12mA -lmA 4 ns 3mW 

SN74ALS1000 24 mA -2.6 mA 4 ns 3mW 

SN54ALS1000 (J,FH) SN74ALS1000 (N,FN) 

1002 
QUAD 2-INPUT NOR BUFFER GATES . Increased output drive capability 

over 'LS02 

typical performance 

LOW- HIGH-

TYPE LEVEL LEVEL DELAY POWERI 
OUTPUT OUTPUT GATE 

CURRENT CURRENT 
SN54ALS1002 12 mA -1 mA 4 ns 4mW 
SN74ALS1002 24 mA -2.6 mA 4 ns 4mW 

SN54ALS1002 (J,FH) SN74ALs1002 (N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

logic symbolt 

1A-.i!.L &C> 

1B---E..!...... 

2A--ill-

2B~ 
3A~ 
3B~ 

4A~ 
4B~ 

positive logic: Y=AB 

logic symbolt 

1A---EL. ;;'1C> 

1B~ 
2A~ 
2B~ 
3A~ 
3B--!!L-

4A--1!.!L 

4B~ 

positive logic: Y=A+B 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

~1Y 
J. N PACKAGES 

1 1A 8 3Y 

2 18 9 3A 

3 1Y 10 38 

~2Y 4 2A 11 4Y 

5 28 12 4A 

6 2Y 13 48 

~3Y 7 GND 14 Vee 

~4Y FH. FN PACKAGES 

1 nc 11 nc 

2 1A 12 3Y 

3 18 13 3A 

4 1Y 14 38 

5 nc 15 nc 

6 2A 16 4Y 

7 nc 17 nc 

8 28 18 4A 

9 2Y 19 48 

10 GND 20 Vee 

pin assignments 

~lY 
J. N PACKAGES 

1 1Y 8 3A 

2 1A 9 3B 

~2Y 
3 18 10 3Y 

4 2Y 11 4A 

5 2A 12 4B 

6 28 13 4Y 

:::::::......!!3Y 7 GND 14 vec 

~4Y 
FH. FN PACKAGES 

1 nc 11 nc 

2 1 Y 12 3A 

3 1A 13 3B 

4 18 14 3Y 

5 nc 15 nc 

6 2Y 16 4A 

7 nc 17 nc 

8 2A 18 4B 

9 28 19 4Y 

10 GND 20 Vcc 
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1003 logic symbolt 

QUAD 2·INPUT NAND lA-1!L &[> 

BUFFER GATES WITH lB~ 
OPEN-COLLECTOR OUTPUTS 2A~ 

2B~ . Increased drive capability over 

'LS03 3A~ 
3B~ 

typical performance 
4A~ 

HIGH· LOW· 
4B~ 

LEVEL LEVEL POWER! 
TYPE DELAY -OUTPUT OUTPUT GATE 

positive logic: Y=AB 
VOLTAGE CURRENT 

SN54A LS1 003 5.5 V 12 rnA 14.5 ns 3rnW 

SN74ALS1003 5.5 V 24 rnA 14.5 ns 3rnW 

SN54ALS1003 (J.FH) SN74ALS1003 (N ,F N) 

1004 logic symbol t 

HEX INVERTER 
1A--1!.L [> ~lY 

2A--El- ::::::...J&2Y BUFFER GATES 

3A~ ~3Y 
• Increased drive capability over 4A~ ~4Y 

LS04 
5A..J..!!.!.... ~5Y 

typical performance 
~6Y 6A--1EL. 

LOW· HIGH· 

TYPE 
LEVEL LEVEL positive logic: Y=A 

OUTPUT OUTPUT 

CURRENT CURRENT 

SN54A LS1 004 12 rnA -1 rnA 

SN74ALS1004 24 rnA -2.6 rnA 

SN54ALS1004 (J.FH) SN74ALS1004 (N,FN) 

1005 logic symbol t 

HEX INVERTER lA-1!L [> o ::::......ill. 1Y 

BUFFER GATES 2A--El- ::::::...J&2Y 

WITH OPEN-COLLECTOR 3A~ ~3Y 
OUTPUTS 4A~ ~4Y 
• Increased drive capability over 

5A..J..!!.!.... ~5Y LS05 

~6Y 6A--1EL. typical performance 

LOW· HIGH· 

TYPE 
LEVEL LEVEL positive logic: Y=A 

OUTPUT OUTPUT 

CURRENT CURRENT 

SN54ALS1005 12rnA -1 rnA 

SN74ALS1005 24 rnA -2.6 rnA 

SN54ALS1005 (J,FH) SN74ALS1005 (N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

6·184 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

O~1Y 
J. N PACKAGES 

1 1A 8 3Y 
2 18 9 3A 

~2Y 
3 1Y 10 38 
4 2A 11 4Y 
5 28 12 4A 
6 2Y 13 48 

~3Y 7 GND 14 vCC 

~4Y 
FH. FN PACKAGES 

1 nc 11 nc 

2 1A 12 3Y 
3 18 13 3A 
4 1Y 14 38 
5 nc 15 nc 

6 2A 16 4Y 
7 nc 17 nc 

8 28 18 4A 
9 2Y 19 48 

10 GND 20 vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 4Y 1 nc 11 nc 

2 1Y 9 4A 2 1A 12 4Y 

3 2A 10 5Y 3 1Y 13 4A 
4 2Y 11 5A 4 2A 14 5Y 

5 3A 12 6Y 5 nc 15 nc 

6 3Y 13 6A 6 2Y 16 5A 
7 GND 14 vCC 7 nc 17 nc 

8 3A 18 6Y 
9 3Y 19 6A 

10 GND 20 vCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 4Y 1 nc 11 nc 

2 1Y 9 4A 2 1A 12 4Y 

3 2A 10 5Y 3 1Y 13 4A 
4 2Y 11 5A 4 2A 14 5Y 
5 3A 12 6Y 5 nc 15 nc 

6 3Y 13 6A 6 2Y 16 5A 
7 GND 14 VCC 7 nc 17 nc 

8 3A 18 6Y 
9 3Y 19 6A 

10 GND 20 VCC 



1008 logic symbolt 

QUADRUPLE 2-INPUT POSITIVE-AND lA~ 
BUFFER GATES 1B.....Q.L 

• Increased drive capability over 2A~ 
LS08 

2B~ 
typical performance 

3A~ 
LOW- HIGH- 3B~ 
LEVEL LEVEL 

TYPE OUTPUT OUTPUT 4A~ 
CURRENT CURRENT 4B~ 

SN54ALS1008 12 rnA -1 MA 
SN74ALS1008 24 rnA -2.6 rnA positive logic: 
SN54AS1008 
SN74AS1008 

SN54ALS1008 (J,FH) SN74ALS1008 (N,FN) 
SN54AS 1008 (J,FH) SN74AS1008 (N,FN) 

1010 logic symbol t 

TRIPLE 3-INPUT POSITIVE-NAND 1A..J!.!.....-

BUFFER GATES lB-E.L 

• Increased drive capability over lC~ 
LS10 2A~ 

typical performance 2B~ 
LOW- HIGH- 2C~ 

TYPE 
LEVEL LEVEL 3A~ 

OUTPUT OUTPUT 3B~ 
CURRENT CURRENT 3C~ 

SN54ALS1010 12 rnA -1 rnA 

SN74A LS1 01 0 24 rnA -2.6 rnA positive logic: 

SN54ALS1010 (J,FH) SN74ALS1010 (N,FN) 

1011 logic Iymbolt 

TRIPLE 3-INPUT POSITIVE-AND 1A..J!.!.....-
BUFFER GATES 

lB-E.L 

• Increased drive capability over lC~ 
LS11 

2A~ typical performance 

2B~ 
LOW- HIGH-

2C~ 
LEVEL LEVEL 

TYPE 3A~ OUTPUT OUTPUT 

CURRENT CURRENT 3B~ 
SN54ALS1011 12rnA -1 rnA 3C~ 
SN74ALS1011 24 rnA -2.6 rnA 

positive logic: 
SN54ALS1011 (J,FH) SN74ALS1011 (N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

&[> 
r----ill- 1 Y 

~2Y 

r----!!!l- 3 Y 

~4Y 

Y =AB 

&[> 

~lY 

~2Y 

~3Y 

Y=ABC 

&[> 

~lY 

~2Y 

~3Y 

Y=ABC 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
I lA 8 3Y I nc II nc 

2 18 9 3A 2 lA 12 3Y 
3 lY 10 38 3 18 13 3A 
4 2A 11 4Y 4 1 Y 14 38 
5 28 12 4A 5 nc 15 nc 

6 2Y 13 48 6 2A 16 4Y 
7 GND 14 VCC 7 nc 17 nc 

8 28 18 4A 
9 2Y 19 48 

10 GND 20 vCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
I lA 8 3Y 1 nc 11 nc 

2 18 9 3A 2 lA 12 3Y 
3 2A 10 38 3 18 13 3A 

4 28 11 3C 4 2A 14 38 
5 2C 12 lY 5 nc 15 nc 

6 2Y 13 lC 6 28 16 3C 
7 GND 14 vCC 7 nc 17 nc 

8 2C 18 lY 
9 2Y 19 lC 

10 GND 20 vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 lA 8 3Y 1 nc II nc 

2 18 9 3A 2 lA 12 3Y 

3 2A 10 38 3 18 13 3A 
4 28 11 3C 4 2A 14 38 
5 2C 12 1Y 5 nc 15 nc 

6 2Y 13 lC 6 28 16 3C 
7 GND 14 VCC 7 nc 17 nc 

8 2C 18 lY 
9 2Y 19 lC 

10 GND 20 vCC 
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PRODUCT GUIDE 

1020 logic symbolt 

DUAL 4-INPUT NAND BUFFER GATES 1 A.....!!.!.... &C> 

1B...EL. • Increased drive capability over 

LS20 1C~ 
typical performance 1D~ 

2A-1l!.L 
LOW- HIGH-

2B~ 
LEVEL LEVEL 

TYPE 2C.J.!!L OUTPUT OUTPUT 

CURRENT CURRENT 2D~ 
SN54ALS1020 12mA -1 rnA 

positive logic: Y = ABeD 
SN74ALS1020 24 rnA -2.6 rnA 

SN54ALS1020 (J.FH) SN74ALS1020 (N.FN) 

1032 logic symbolt 

QUADRUPLE 2-INPUT POSITIVE-OR 1A~ ;;'1 C> 
BUFFER GATE 1B~ 

0 Increased drive capability over 2A~ 
LS32 2B~ 

typical performance 3A~ 
LOW- HIGH- 3B~ 
LEVEL LEVEL 4A~ TYPE 

OUTPUT OUTPUT 
4B~ CURRENT CURRENT 

SN54ALS1032 12 rnA -1 rnA 

SN74ALS1032 24 rnA -2.6 rnA positive logic: Y = A+B 
SN54AS1032 

SN74AS1032 

SN54ALS1032(J.FH) SN74ALS1032 (N.FN) 

SN54AS1032 (J.FH) SN74AS1032 (N.FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

~1Y 

~2Y 

~1V 

~2V 

~3Y 

~4V 

6-186 TEXAS INSTRUME~TS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 2Y 1 nc 11 nc 

2 18 9 2A 2 1A 12 2Y 
3 nc 10 28 3 18 13 2A 
4 1C 11 nc 4 nc 14 28 
5 10 12 2C 5 nc 15 nc 

6 1Y 13 20 6 1C 16 nc 

7 GNO 14 Vce 7 nc 17 nc 

8 10 18 2e 
9 1Y 19 20 

10 GNO 20 Vec 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 3Y 1 nc 11 nc 

2 18 9 3A 2 1A 12 3Y 

3 1Y 10 38 3 18 13 3A 

4 2A 11 4Y 4 1Y 14 38 

5 28 12 4A 5 nc 15 nc 

6 2Y 13 48 6 2A 16 4Y 
7 GNO 14 vee 7 nc 17 nc 

8 28 18 4A 

9 2Y 19 48 
10 GNO 20 Vec 



1034 logic symbolt 

HEX BUFFERS 1A.-i!L C> ~1Y 

• Non-inverting outputs 2A~ ~2Y 
typical performance 3A~ ~3Y 

LOW- HIGH- 4A~ ~4Y 
LEVEL LEVEL 5A--..i!.!.!.... ~5Y TYPE OUTPUT OUTPUT 

6A~ (12) 
CURRENT CURRENT ~6Y 

SN54ALS1034 12 mA -1 mA 
SN74ALS1034 24 mA -2.6 mA 
SN54AS1034 
SN74AS1034 positive logic Y = A 

SN54ALS 1034 (J.FH) SN74ALS1 034 (N,FN) 
SN54AS1034 (J,FH) SN74AS 1034 (N,FN) 

1035 logic symbolt 

HEX BUFFERS WITH OPEN- 1A.-i!L C> Q~1Y 
COLLECTOR OUTPUTS 2A~ ~2Y 
• Non-inverting outputs 3A~ ~3Y 
typical performance 4A~ ~4Y 

LOW- HIGH- ~5Y 5A---.!..!2.L 
TYPE LEVEL LEVEL 

6A~ (12) OUTPUT OUTPUT ~6Y 
CURRENT VOLTAGE 

SN54ALS1035 12 mA 5.5 V 
SN74ALS1035 24 mA 5.5 V 

SN54ALS 1035 (J,FH) SN74ALS1035 (N,FN) 
Positive logic Y = A 

tPin numbers shown on logic symbols are for J and N packages only. 

nc - no intemal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 4Y 1 nc 11 nc 

2 1Y 9 4A 2 1A 12 4Y 
3 2A 10 5Y 3 1Y 13 4A 
4 2Y 11 5A 4 2A 14 5Y 
5 3A 12 6Y 5 nc 15 nc 

6 3Y 13 6A 6 2Y 16 5A 
7 GND 14 vCC 7 nc 17 nc 

8 3A 18 6Y 
9 3Y 19 6A 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 4Y 1 nc 11 nc 

2 1Y 9 4A 2 1A 12 4Y 
3 2A 10 5Y 3 1Y 13 4A 
4 2Y 11 5A 4 2A 14 5Y 
5 3A 12 6Y 5 nc 15 nc 

6 3Y 13 6A 6 2Y 16 5A 
7 GND 14 vCC 7 nc 17 nc 

8 3A 18 6Y 
9 3Y 19 6A 

10 GND 20 vCC 
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PRODUCT GUIDE 

1240 logic symbolt 

OCTAL BUFFERS/LINE 113 111 EN 
DRIVERS/LINE RECEIVERS 

lAl 121 
(inverted three-state outputs) 

lA2 141 

• Low power version of 'ALS240, AS240 lA3 161 

typical performance 
lA4 181 

MAX MAX POWER 
2G 1191 EN 

TYPE DELAY SOURCE SINK 01551- 2Al~ 
CURRENT CURRENT PATlaN 2A2 .1.!1.!..-
-12 mA B mA SN54ALS1240 9 2A3~ 

SN74ALS1240 9 -15 mA 16 mA 47.5 mW 2A4~ 
SN74ALS1240-1 9 -15 mA 24 mA 

SN54ALS1240 (J,FH) SN74ALS1240(N, FN) 

SN74ALS1240-1 (N,FN) 

1241 logic symbolt 

OCTAL BUFFERS/LINE lG 111 EN 
DRIVERS/LINE RECEIVERS 

(non-inverted three-state outputs) lAl.!3.!......-

lA2~ 
• Low power version of 'ASL241, LS241 lA3~ 
typical performance lA4~ 

2G 
1191 

EN 
MAX MAX POWER 

TYPE DELAY SOURCE SINK 01551- 2Al 
1111 

CURRENT CURRENT PATION 2A2 
1131 

SN54ALS 1241 9 -12 mA B mA 2A3 
(151 

SN74ALS1241 9 -15 mA 16 mA 47.5 mW 2A4 1171 

SN74ALS1241·1 9 -15 mA 24 mA 

SN54ALS1241 (J,FH) SN74ALS1241 (N,FN) 

SN74ALS1241-1 (N,FN) 

1242 logic symbolt 

QUADRUPLE BUS 
G8A 1131 ENl 
GA8 111 EN2 

TRANSCEIVERS 
131 

(inverted three-state outputs) Alt\71 

• Low power version of ALS242, LS242 
A2~ 

typical performance 

A3t 
MAX MAX POWER 

A4~ TYPE DELAY SOURCE SINK 01551-
CURRENT CURRENT PATlaN 

SN54ALS 1242 -12 mA B mA 
SN74ALS1242 -15 mA 16 mA 
SN74ALS1242-1 -15 mA 24 mA 

SN54ALS1242 (J,FH) SN74ALS1242 (N, FN) 

SN74ALS1242-1 (N,FN) 

tPin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

C> \7 
1181 lYl 
1161 lY2 
1141 lY3 
1121 lY4 

C> \7~ 2Yl 
~2Y2 
~2Y3 
~2Y4 

~ 
C> \7~lYl 

~lY2 

~ lY3 
~lY4 

~ 
C> \7 

191 
2Yl 

171 2Y2 
(51 

2Y3 
131 

2Y4 

(111 
<l ~Bl 
C> 2\7 (101 

ttB2 

191 

tt

B3 

181 
~B4 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 In 11 2Al 1 11;" 11 2Al 

2 lAl 12 lY4 2 lAl 12 lY4 

3 2Y4 13 2A2 3 2Y4 13 2A2 

4 lA2 14 lY3 4 lA2 14 lY3 

5 2Y3 15 2A3 5 2Y3 15 2A3 

6 lA3 16 lY2 6 lA3 16 lY2 
7 2Y2 17 2A4 7 2Y2 17 2A4 

8 lA4 18 lYl 8 lA4 18 lYl 

9 2Yl 19 2G 9 2Yl 19 2G 
10 GND 20 vee 10 GND 20 vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 lG 11 2Al 1 lG" 11 2Al 
2 lAl 12 lY4 2 lAl 12 lY4 

3 2Y4 13 2A2 3 2Y4 13 2A2 
4 lA2 14 lY3 4 lA2 14 lY3 

5 2Y3 15 2A3 5 2Y3 15 2A3 

6 lA3 16 lY2 6 lA3 16 lY2 

7 2Y2 17 2A4 7 2Y2 17 2A4 

8 lA4 18 lYl 8 lA4 18 lYl 

9 2Yl 19 2G 9 2Yl 19 2G 
10 GND 20 Vee 10 GND 20 vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 GAB 8 84 1 nc 11 nc 

2 nc 9 83 2 GAB 12 84 

3 Al 10 82 3 nc 13 83 
4 A2 11 81 4 Al 14 B2 

5 A3 12 nc 5 nc 15 nc 

6 A4 13 G8A 6 A2 16 Bl 
7 GND 14 Vee 7 nc 17 nc 

8 A3 18 nc 

9 A4 19 GBA 
10 GND 20 Vee 



1243 logic symbolt 

GBA (13) EN1 
QUADRUPLE BUS GAB (11 EN2 
TRANSCEIVERS 

Al~ 
(11) 

(non-inverted three-state outputs) \71 <l ~Bl 

• Low power version of ALS243, LS243 
[> 2\7 (10) 

A2~ ~B2 
typical performance 

A3~ 
(9) 

~B3 
MAX MAX POWER 

A4~ 
(8) 

TYPE DELAY SOURCE SINK DISSI- ~B4 
CURRENT CURRENT PATION 

SN54ALS 1243 -12 rnA 8 rnA 
SN74ALS1243 -15 rnA 16 rnA 
SN74ALS 1243-1 -15 rnA 24 rnA 

SN54ALS1243 (J,FH) SN74ALS1243 (N,FN) 

SN74ALS1243-1 (N,FN) 

1244 logic symbolt 

OCTAL BUFFERS/LINE 
Ie; (1) 

EN ~ 
DRIVERS/LINE RECEIVERS lAl 

(21 
[> \7~1Yl 

(non-inverted three-state outputs) lA2 
(4) ~1Y2 

lA3 
(6) ~1Y3 • Low power version of ALS244, LS244 

lA4 181 ~lY4 
typical performance 

2G (19) EN ~ MAX MAX POWER (11) (9) 
TYPE DELAY SOURCE SINK DISSI-

2Al [> \7 2Yl 

2A2 
113) 17) 

2Y2 
CURRENT CURRENT PATION 

2A3 
115) 15) 

2Y3 SN54ALS1244 9 ns -12 rnA 8 rnA 1171 (3) 
SN74ALs1244 9 ns -15 mA 16 mA 45 mW 2A4 2Y4 

SN74ALS1244-1 9 ns -15 mA 24 rnA 

SN54ALS1244 (J,FH) SN74ALS1244 (N,FN) 

SN74ALS1244-1 (N,FN) 

1245 logic symbolt 

OCTAL BUS TRANSCEIVERS 
"IT 119) 

G3 
DIR (1) 3 ENI (BAI 

(non-inverted three-state outputs) 
3 EN2 IABI 

• Low power version of ALS245, LS245 (18) 
\71 <l A1X ~81 

typical performance [> 2 \7 (171 
A2*- ~82 

MAX MAX POWER A3~ ~B3 
TYPE DELAY SOURCE SINK DISSI- A4~ 15) B4 

~ CURRENT CURRENT PATION A5~ B5 

SN54ALS1245 8 -12 mA 8 mA A6~ ~B6 
-4! SN74ALS1245 8 -15 mA 16 rnA 113mW A7~ 87 

SN74ALS1245-1 8 -15 mA 24 mA A8~ ~B8 

SN54ALS1245 (J,FH) SN74ALS1245 (N,FN) 

SN74ALS1245-1 (N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 GA8 8 84 1 nc 11 nc 

2 nc 9 83 2 GAB 12 B4 

3 Al 10 82 3 nc 13 83 

4 A2 II 81 4 Al 14 82 

5 A3 12 nc 5 nc 15 nc 

6 A4 13 GBA 6 A2 16 Bl 
7 GND 14 Vee 7 nc 17 nc 

B A3 18 nc 

9 A4 19 GBA 
10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 lG 11 2Al 1 lG II 2Al 

2 lAl 12 lY4 2 lAl 12 lY4 

3 2Y4 13 2A2 3 2Y4 13 2A2 
4 lA2 14 lY3 4 lA2 14 lY3 

5 2Y3 15 2A3 5 2Y3 15 2A3 • 6 lA3 16 lY2 6 lA3 16 lY2 I 

7 2Y2 17 2A4 7 2Y2 17 2A4 

B lA4 18 lYl B lA4 I B lYl 
9 2Yl 19 2G 9 2Yl 19 2G 

10 GND 20 vee 10 GND 20 vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 DIR II 88 1 DIR II B8 
2 Al 12 B7 2 Al 12 87 
3 A2 13 B6 3 A2 13 B6 
4 A3 14 85 4 A3 14 85 
5 A4 15 84 5 A4 15 B4 
6 A5 16 83 6 A5 16 83 
7 A6 17 82 7 A6 17 B2 
8 A7 18 Bl 8 A7 18 81 
9 A8 19 G 9 A8 19 G 

10 GND 20 Vee 10 GND 20 Vee 
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1616 

16- x -16-BIT MUl TIM ODE MULTIPLIERS 

• Multiplies Any Combination of Unsigned, Signed, Integer, or • Flexible Input-Output Format Aids in Expansion to Multiple 
Fractional Inputs 

• Registered Inputs and Outputs 

• Comparable to TRW's MPY-16HJ 

• Choice of Single-Signed, Double-Signed, Unsigned, or 
Signed Fractionally Adjusted Output 

• Overflow Detected if a Combination of Input Data and/or 
Output Formats Result in a Number that Cannot be 
Represented 

• Rounding is Provided for Both Integer and Fractional 
Results 

logic symbol 

16 X 16 MULTIPLIER 

<I> 
'AlS1616 

OElS 

O!MS 

FT 
ClK P 

ClK OP 

OPO 

OP1 

OP2 

RND 

CHGSIGN 

ClK X 

ClK Y 

{ XO YON)'V : 
PR(OUT) • 

15 
(1) 

X4 
(641 {' X 

X5 

PR'V : 

(54) 31 
X15 15 

OVER FLOW 'V 

SN54ALS1616 (JD) SN74ALS1616 (JD) 

(25) 

(40) 

(43) 

Precision Results 

• 55 ns Typical Unclocked Multiply Time 

• Power Dissipation Approximately 1.5 W 

• 3-State Outputs 

• Ideal for Signal Processing, Including Digital Filters, FFTs, 
and Automatic Line Integration 

• Output may be Complemented 

• Package Options Include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

pin assignments 

JD PACKAGE 

1 X4 33 PR24 

2 X3 34 PR25 

3 X2 35 PR26 

4 Xl 36 PR27 

5 XO 27 PR28 

6 OELS 38 PR29 

7 CLKP 39 PR30 

8 CLKY 40 PR31 

9 YO/PRO 41 CLKOP 

10 Yl/PRl 42 OEMS 

11 Y2/PR2 43 OVR 

12 Y3/PR3 44 FT 

13 Y4/PR4 45 OP2 

14 Y5/PR5 46 GND 

15 Y6/PR6 47 GND 

16 Y7IPR7 48 CHGSIGN 

17 Y8/PR8 49 VCC 
18 Y9/PR9 50 OPl 

19 Yl0/PR10 51 OPO 

20 Yll/PRll 52 RND 

21 Y12/PR12 53 CLKX 

YO/PRO 
22 Y13/PR13 54 X15 

23 Y14/PR14 55 X14 

Y15/PR15 

PR16 

PR31 

OVR 

24 Y15/PR15 56 X13 

25 PR16 57 X12 

26 PR17 58 Xll 

27 PR18 59 Xl0 

28 PR19 60 X9 

29 PR20 61 X8 

20 PR21 62 X7 

31 PR22 63 X6 

32 PR23 64 X5 

For chip carrier information, 
contact the factory. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



1620, 1621, 1622, 1623 

OCTAL BUS TRANSCEIVERS 

• Bidirectional bus transceivers 

• Low power version of ALS 620, 621, 622, 623 

typical performance 

MAX MAX 
TYPE OUTPUT SOURCE SINK 

CURRENT CURRENT 
SN54ALS1620 3-State -12 8 mA 
SN74ALS1620 3-State -15 16 mA 
SN74ALS1620-1 3-State -15 24 mA 
SN54ALS1621 O-C N/A 8 mA 
SN74ALS1621 O-C N/A 16 mA 
SN74ALS 1621-1 O-C N/A 24 mA 
SN54ALS1622 O-C N/A 8 mA 
SN74ALS1622 O-C N/A 16 mA 
SN74ALS1622-1 O-C N/A 24 mA 
SN54ALS1623 3-State -12 8 mA 
SN74ALS1623 3-State -15 16 mA 
SN74ALS1623-1 3-State -15 24 mA 

SN54ALS1620 (J,FH) SN74ALS1620 (N,FN) 
SN74ALS1620-1 (N,FN) 

SN54ALS 1621 (J,FH) SN74ALS 1621 (N,FN) 
SN74ALS1621-1 (N,FN) 

SN54ALS1622 (J,FH) SN74ALS1622 (N,FN) 
SN74ALS1622-1 (N,FN) 

SN54ALS1623 (J,FH) SN74ALS1623 (N,FN) 
SN74ALS1623-1 (N,FN) 

logic symbol, 'ALS1620, 'LS1620t 

logic symbol. 'ALS 1621, 'LS 1621t 

tPin numbers shown on logic symbols are for J and N packages only. 

nc -- no internal connection. 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 GAB 11 B8 1 GAB 11 B8 

2 A1 12 B7 2 A1 12 B7 

3 A2 13 B6 3 A2 13 B6 

4 A3 14 BS 4 A3 14 BS 

S A4 1S B4 S A4 1 S B4 

6 AS 16 B3 6 AS 16 B3 

7 A6 17 B2 7 A6 17 B2 

8 A7 18 B1 8 A7 18 B1 

9 AB 19 GBA 9 AS 19 GBA 

10 GND 20 Vee 10 GND 20 Vee 

logic symbol, 'ALS 1622, 'LS 1622 t 

-
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1638, 1639 
OCTAL BUS TRANSCEIVERS 

• Bidirectional bus transceivers 
• "A" bus outputs are open­

collector: "B" bus outputs are 
three-state 

• 'ALS 1638 - inverting logic 

• 'ALS1639-true logic 

• Low power versions of 'ALS638, 'ALS639 

typical performance 

MAX MAX 
TYPE DELAY SOURCE SINK 

SN54ALS1638 7 ns 
SN74ALS1638 7 ns 
SN74ALS1638-1 7 ns 
SN54ALS1639 8 ns 
SN74ALS1639 8 ns 
SN74ALS1639-1 8 ns 

SN54ALS1638 (J,FH) 
SN54ALS 1639 (J,FH) 

CURRENT CURRENT 
-12 mA 8 mA 
-15 mA 16 mA 
-15 mA 24 rnA 
-12 mA 8 mA 
-15 mA 16 mA 
-15 rnA 24 mA 

SN74ALS 1638 (N,FN) 
SN74ALS1639 (N,FN) 
SN74ALS 1638-1 (N,FN) 
SN74ALS1639-1 (N,FN) 

G 
CIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

logic symbol, 'ALS1639t 

G 
DIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 
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pin assignments 

J, N PACKAGES 

1 DIR 11 BB 

2 A1 12 B7 

3 A2 13 B6 
B1 4 A3 14 B5 

5 A4 15 B4 

B2 6 A5 16 B3 

7 A6 17 B2 

8 A7 18 B1 
B3 9 A8 19 G 

10 GND 20 VCC 

B4 

FH, FN PACKAGES 

B5 1 DIR 11 B8 

2 A1 12 B7 

B6 
3 A2 13 B6 

4 A3 14 8" 

5 A4 15 B4 

B7 6 A5 16 B3 

7 A6 17 B2 

B8 8 A7 18 B1 

9 A8 19 G 

10 GND 20 vce 

B1 

B2 

B3 

B4 

85 

86 

B7 

B8 
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1640, 1641, 1642 
1643, 1644, 1645 
OCTAL BUS TRANSCEIVERS 

• Low power versions of 'ALS640, 'ALS641, 'ALS642 
'ALS643, 'ALS644, 'ALS645 

typical performance 

MAX 
TYPE OUTPUT DELAY SOURCE 

CURRENT 
SN54ALS1640 3-State 7 ns -12 rnA 
SN74ALS1640 3-State 7 ns -15 rnA 
SN74ALS 1640-1 3-State 7 ns -15 rnA 
SN54ALS1641 O-C N/A 
SN74ALS1641 O-C N/A 
SN74ALS1641-1 O-C N/A 
SN54ALS1642 O-C N/A 
SN74ALS1642 O-C N/A 
SN74ALS1642-1 O-C N/A 
SN54ALS1643 3-State -12 rnA 
SN74ALS1643 3-State -15 rnA 
SN74ALS 1643-1 3-State -15 rnA 
SN54ALS1644 O-C N/A 
SN74ALS1644 O-C N/A 
SN 7 4ALS 1644-1 O-C N/A 
SN54ALS1645 3-State 10 ns -12 rnA 
SN74ALS1645 3-State 10 ns -15 rnA 
SN74ALS1645-1 3-State 10 ns -15 rnA 

SN54ALS1640 (J,FH) 
SN54ALS1641 (J,FH) 
SN54ALS 1642 (J,FH) 
SN54ALS 1643 (J,FH) 
SN54ALS 1644 (J,FH) 
SN54ALS1645 (J,FH) 

SN74ALS1640 (N,FN) 
SN74ALS1641 (N,FN) 
SN74ALS1642 (N,FN) 
SN74ALS1643 (N,FN) 
SN74ALS1644 (N,FN) 
SN74ALS1645 (N,FN) 
SN74~LS1640-1 (N,FN) 
SN74ALS1641-1 (N,FN) 
SN74ALS1642-1 (N,FN) 
SN74ALS 1643-1 (N,FN) 
SN74ALS1644-1 (N,FN) 
SN74ALS1645-1 (N,FN) 

MAX 
SINK 

CURRENT 
8 rnA 

16 rnA 
24 rnA 

8 rnA 
16 rnA 
24 rnA 

8 rnA 
16 rnA 
24 rnA 

8 rnA 
16 rnA 
24 rnA 

8 rnA 
16 rnA 
24 rnA 

8 rnA 
16 rnA 
24 rnA 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

pin assignments 

J. N PACKAGES 

DIR 11 B8 

Al 12 B7 

A2 13 B6 

A3 14 85 

A4 15 B4 

6 A5 16 B3 

A6 17 B2 

A7 18 Bl 

A8 19 

10 GND 20 vCC 

logic symbol, 'ALS 1640 t 

G (19) 

DIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

logic symbol, 'ALS 1641 t 

G 
DIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

TEXAS INSTRUMENTS 
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FH. FN PACKAGES 

DIR 11 BB 

Al 12 B7 

A2 13 B6 

A3 14 B5 

A4 15 B4 

A5 16 B3 

A6 17 B2 

A7 18 Bl 

9 A8 19 0-
10 GND 20 vCC 

61 

62 

63 

64 

65 

66 

67 

68 

61 

62 

63 

64 

65 

66 

67 

68 
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1640, 1641, 1642 
1643, 1644, 1645 continued 

logic symbol, 'ALS 1 642 t logic symbol, 'ALS 1643 t 

G 
DIR DIR 

A1 B1 A1 B1 

A2 B2 A2 B2 

A3 B3 A3 B3 

A4 B4 A4 B4 

A5 B5 A5 B5 

A6 B6 A6 B6 

- A7 B7 A7 B7 

A8 B8 A8 B8 

logic symbol, 'ALS 1644 t logic symbol, 'ALS 1645 t 

G G 
DIR DIR 

A1 B1 A1 B1 

A2 B2 A2 02 

A3 B3 A3 B3 

A4 B4 A4 B4 

A5 B5 A5 B5 

A6 B6 A6 B6 

A7 B7 A7 B7 

A8 B8 A8 B8 

tPin numbers shown on logic symbols are for J and N packages only. 
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'Pl16l8 
FIELD-PROGRAMMABLE 

LOGIC, FIXED-OR ARRAYS 

• Octal 16-input AND-DR-INVERT 

gate array 

pin assignments 

J, N PACKAGES 

1 I 11 I 

2 I 12 0 

3 I 13 110 

4 I 14 110 

5 I 15 110 

6 I 16 110 

7 I 17 110 

8 I 18 110 

9 I 19 0 

10 GND 20 Vee 

functional block diagram 

t:>-----O 

t:>-----O 

o-+-H--- I/O 

o-"'~H--- I/O 

D-.... ~H--- 110 

10-,,-,,+-1/0 

0-............... - 110 

t:>-...... ~I--.- I/O 

SN54PL 16L8 (J) SN74Pl 1618 (J,N) 

'Pl16R4 
FIE LD-PROG RAMMAB LE 

LOGIC, FIXED-OR ARRAYS 

• Quad 16-input registered AND-OR 

gate array 

pin assignments 

J, N PACKAGES 

1 elK 11 DE 

2 I 12 110 

3 I 13 110 

4 I 14 Q 

5 I 15 Q 

6 I 16 Q 

7 I 17 Q 

8 I 18 110 

9 I 19 110 

10 GND 20 Vee 

-denotes fused inputs 

functional block diagram 

OE----------------------Q 
CLK------------------------------------;> 

'-"---0 

t---+---- 0 

r-;--,-l-- 0 

t-.....,~-O 

t>-"'-4---l~+--- 110 

t>-... +-..,~+--- 110 

0. ... +-...... -+--- 110 

D--++--++--t---- lID 

SN54ALS16R4 (J) SN74ALS16R4 (J,N) 

-denotes fused inputs 

TEXAS INSTRUMENTS 
INCORPORATED 
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'PL16R6 
FIELD·PROGRAMMABlE 

lOGIC, FIXED-OR ARRAYS 

• Hex 16-input registered AN D-OR 

gate array 

pin assignments 

J, N PACKAGES 

1 elK 11 OE 

2 I 12 110 

3 I 13 Q 

4 I 14 Q 

5 I 15 Q 

6 I 16 Q 

7 I 17 Q 

8 I 18 Q 

9 I 19 1/0 

10 GND 20 Vee 

SN54PL 16R6 (J) SN74PL16R6 (J,N) 

'PL16R8 
FIELD-PROGRAMMABLE 

lOGIC, FIXED-OR ARRAYS 

• Octal 16-input registered AND-OR 

gate array 

pin assignments 

J, N PACKAGES 

1 elK 11 DE 

2 I 12 Q 

3 I 13 Q 

4 I 14 Q 

5 I 15 Q 

6 I 16 Q 

7 I 17 Q 

8 I 18 Q 

9 I 19 Q 

10 GND 20 Vee 

SN54PL16R8 (J) SN74PL16R8 (J,N) 

functional block diagram 

OE------------------------~~~--, 
CLK----------------------------------i> 

Q 

o 

o 

Q 

o 

Q 

I-_....s~---..;;~H-I- 110 

D--et-t-..... --+-- 110 

-denotes fused inputs 

functional block diagram 

OE--------------------------~~--_, 
CLK----------------------------------i> 

o 

o 

o 

o 

o 

o 

Q 

Q 

-denotes fused inputs 

TEXAS INSTRUMENTS 
INCORPORATED 
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'Pl20l8 
FIELD-PROGRAMMABLE 

LOGIC, FIXED-OR ARRAYS 

• Octal 20-input AND-OR-INVERT 

gate array 

pin assignments 

JT, NT PACKAGES 

1 I 13 I 

2 I 14 I/PRELOAD 

3 I 15 0 

4 I 16 1/0 

5 I 17 1/0 

6 I 18 1/0 

7 I 19 1/0 

8 I 20 1/0 

9 I 21 1/0 

10 I 22 0 

11 I 23 I 

12 GND 24 Vee 

functional block diagram 

a 

a 

[> I/O 
14 20 

I/O 

I/O 

I/O 

I/O 

I/O 

-denotes fused inputs 

SN54PL20L8 (JTI SN74PL20LB (JT,NTI 

'Pl20R4 
FIE LD-PROG RAMMAB LE 

LOGIC, FIXED-OR ARRAYS 

• Quad 20-input registered AND-OR 

gate array 

pin assignments 

JT, NT PACKAGES 

1 OUTeLK 13 or 
2 I 14 I/PRELOAD 

3 I 15 I/O 

4 I 16 I/O 

5 I 17 Q 

6 I 18 Q 

7 I 19 Q 

8 I 20 Q 

9 I 21 I/O 

10 I 22 1/0 

11 I 23 I 

12 GND 24 Vee 

functional block diagram 

OE----------------------------------~~ 
OUTCLK------------------------------------~ 

~---Q 

t---r----t-L-- Q 

r--1r--1L-J---Q 
I--r--I.-l----- Q 

k:>--+-.,~+-- I/O 

k:>--++-.,~+-- I/O 

k:>-..... +-+-I~+-- I/O 

b--++-..... -+-- I/O 

SN54PL20R4 (JTI SN74PL20R4 (JT,NTI -denotes fused inputs 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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'PL20R6 
FIELD·PROGRAMMABLE 

LOGIC, FIXED·OR ARRAYS 

• Hex 20·input registered AND·OR 

gate array. 

pin assignments 

JT, NT PACKAGES 

1 OUTCLK 24 VCC 
2 I 23 I 

3 I 22 I/O 

4 I 21 Q 

5 I 20 Q 

6 I 19 Q 

7 I 18 Q 

8 I 17 Q 

9 I 16 Q 

10 I 15 I/O 

11 I 14 I/PRELOAD 

12 GND 13 OE 

functional block diagram 

~--------------------------~N:2---' 
OUTCLK ------------------------~ 

r--:;;-r-I=ii'-;Dl--- Q 

r---r---~~--Q 

r----t----~~--Q 

r----t----~~--Q 

t---r----I---l-- Q 

l---~r-~""'+-I-- I/O 

b-.... I-.... --i-- I/O 

6 

SN54PL20R6 (JT) SN74PL20R6 (JT, NT) - denotes fused inputs. 

'PL20R8 
FIELD·PROGRAMMABLE 

LOGIC, FIXED·OR ARRAYS 

• Octal 20·input registered AND·OR 

gate array. 

pin assignments 

JT, NT PACKAGES 

1 OUTCLK 24 VCC 

2 I 23 I 

3 I 22 Q 

4 I 21 Q 

5 I 20 Q 

6 I 19 Q 

7 I 18 Q 

8 I 17 Q 

9 I 16 Q 

10 I 15 Q 

11 I 14 I/PRELOAD 

12 GND 13 OE 

functional block diagram 

~--------------------------~~--~ 
OUTCLK------------------------------~ 

1---- Q 

r---~-----L_J--a 

r---r---I---L-- a 

r-----t---;..---.:1- a 

t---I----I---L- a 

r-----:r---I---l-- a 

J---t----~-J-a 

r----t----~-J---a 

SN54PL20R8 (Jr) SN74PL20R8 (JT,NT) - denotes fused inputs. 

TEXAS INSTRUMENTS 
INCORPORATED 
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'PL333, 'PL335 
FIELD-PROGRAMMABLE 

LOGIC SEQUENCERS 

'PL333 - three-state outputs 

• 'PL335 - open-collector outputs 

• 12 input variables 

• 32 product terms 

• G-bit output latch 

• 4-bit state register 

pin assignments 

J, JT, NT PACKAGES 

1 I 13 

2 I 14 

3 I 15 

4 I 16 

5 I 17 

6 I 18 

7 I 19 

8 I 20 

9 I 21 

10 Q 22 

11 Q 23 

12 GND 24 

SN54PL333 (J) 
SN54PL335 (J) 

Q 

Q 

Q 

Q 

DE 

LE 

PM 

PL 

I 

I 

I 

Vee 

SN74PL333 (JT,NT) 
SN74PL335 (JT,NT) 

nc - no internal connection. 

functional block diagram 

LE ------------------------------------~ 

DE ------------------------------------~ 

- denotes fused inputs 

PRODUCT GUIDE 

Q 

• 'PL333 has 3-state (\71 outputs, 'PL335 has open-collector (QI outputs. 

TEXAS INSTRUMENTS 
INCORPORATED 
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PRODUCT GUIDE 

'PL839, PL840 
FIELO.pROGRAMMABLE 

LOGIC ARRAYS 

• 'PL839 - three-state outputs 

• 'PL840 - open-collector outputs 

• Programmable output polarity 

pin assignments 

J, JT, NT PACKAGES 

1 OE1 

2 I 

3 I 

4 I 

5 I 

6 I 

7 I 

8 I 

9 0 

10 0 

11 0 

12 GNO 

SN54PL839 (J) 

SN54PL840 (J) 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

OE2 

0 

0 

0 

I 

I 

I 

I 

I 

I 

I 

Vce 

SN74PL839 (JT,NT) 

SN74PL840 (JT,NT) 

nc - no internal connection_ 

6-200 

functional block diagram 

DE1 
0E2--"",-_J 

denotes fused inputs. 

• 'PL839 has 3-state (\7) outputs; 'PL840 has open-collector (~) outputs. 

TEXAS INSTRUMENTS 
INCORPORATED 
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PRODUCT GUIDE 

'PLR19L8 functiona block diagram 

FIELD-PROGRAMMABLE 

LOGIC, FIXED-OR ARRAYS r---
& r-- EN 

;;'1 

• Octal 19-input registered AND-DR-INVERT 38 X 64 ~ \1 0 

gate array r--
r+- 0 

pin assignments 

~'" 
f--- .. 

JT, NT PACKAGES INCLK OC2 r+- "' 
I/O 

1 I 13 I 1C2 

i ~( 11/ ... .. 
I/O 20 ~,., 

I/O 
2 I/O 14 INCLK/PRELOAD "\ 

3 I/O 15 0 r ~r--
.. I/O MO 

4 I/O 16 I/O M1 

5 I/O 17 I/O 
i ~( I/O 

""\ F 

6 I/O 18 I/O 

7 I/O 19 I/O ~-
~ .. I/O 

2/ [> ~ -
I 8 I/O 20 I/O r--- .... .. 

8 ~ I/O 
9 I/O 21 I/O 

I ~~ 
"\ 

10 I/O 22 0 

11 I/O 23 I/O 6 ... 
12 GNO 24 VCC 

SN54PLR19L8 (JT) SN74PLR19L8 (JT,NT) 

'PLR19R4 functional block diagram 
FIELD-PROGRAMMABLE 

,JEN2 LOGIC, FIXED-OR ARRAYS DE 
• Quad 19-input registered AND-OR OUTCLK ~ C1 

gate array r--
& 

~ 
;;'1 1-0 

2\1 Q 
pin assignments 38 X 64 )1/0 ~ 

JT, NT PACKAGES + Q 

1 OUTCLK 13 OE ) 
~ 

4- Q 
2 I/O 14 INCLK/PRELOAD 

OC2 ~ > ~ 3 I/O 15 I/O INCLK ,.., 
4 I/O 16 I/O 11 - 1C2 ~ Q 

I/O~ 20 

~-
) r-----5 I/O 17 Q ;;'1 - EN 6 I/O 18 Q 

t== + ... ... I/O MO \1 
7 I/O 19 Q 

M1 " 8 I/O 20 Q - .. I/O 

9 I/O 21 I/O + "' 
10 I/O 22 I/O ~-

- - .. + I/O 

r-- [> r-' "'" 
... F 

11 I/O 23 I/O - .. I/O 12 GNO 24 VCC 

I ~- .4- " SN54PLR19R4 (JT) SN74PLR19R4 (JT,NT) 
'---- 4 

4 -

TEXAS INSTRUMENTS 6-201 
INCORPORATED 
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PRODUCT GUIDE 

'PLR19R6 
FIELD-PROGRAMMABLE 

LOGIC, FIXED-OR ARRAYS 

• Hex 19-input registered AN~-OR 

gate array 

pin assignments 

JT, NT PACKAGES 

1 OUTCLK 13 DE 
2 I/O 14 INCLK/PRELOAO 

I/O 15 I/O 

4 I/O 16 Q 

5 I/O 17 Q 

6 I/O 18 Q 

7 I/O 19 Q 

8 I/O 20 Q 

9 I/O 21 Q 

10 I/O 22 I/O 

11 I/O 23 I/O 

12 GNO 24 VCC 

SN54PLR19R6 (JT) SN74PLR19R6 (JT,NT) 

'PLR19R8 
FIELD-PROGRAMMABLE 

LOGIC, FIXED-OR ARRAYS 

• Octal 19-input registered AN~-OR 

gate array 

pin assignments 

JT, NT PACKAGES 

1 OUTCLK 13 DE 

2 I/O 14 INCLK/PRELOAO 

3 I/O 15 Q 

4 I/O 16 Q 

5 I/O 17 Q 

6 I/O 18 Q 

7 I/O 19 Q 

8 I/O 20 Q 

9 I/O 21 Q 

10 I/O 22 Q 

11 I/O 23 I/O 

12 GNO 24 VCC 

SN54PLR19R8 (JT) SN74PLR19R8 (JT,NT) 

functional block diagram 

~----------------------~~~--, 
oUTCLK----------------------------------~ 

& Q 

38 X 64 

Q 

Q 

Q 

Q 

Q 

1-_~W-e.;~It-tI-T-I/O 

0-..... +-.-... --.,1---1/0 

functional block diagram 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

6.202 TEXAS INSTRUMENTS 
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PRODUCT GUIDE 

'PlT19l8 functional block diagram 

FIE LD·PROG RAMMAB LE 
~ ;;>1 LOGIC, FIXED·OR ARRAYS & ~ EN 

38 X 64 ~ 
~p 0 

• Octal 19·input latched AND-OR-INVERT 

gate array f--

~ 
0 

pin assignments 
f--

INLE OC2 ~'" ~ ""\ ,. .. I/O 
JT, NT PACKAGES 1C2 

1 I 13 I I/O 
11/ 

20 ~ - ... . I/O , ~.., P--2 I/O 14 INLE/PRELOAD 

3 I/O 15 0 r I r< 
h_ A." I/O MO 1'-'",,\ ,. .. 

4 I/O 16 I/O M1 

i r< h_ ......... I/O 5 I/O 17 I/O ""\ .. 
6 I/O 18 I/O ~ . 

~ .... ,. .. I/O 
7 I/O 19 I/O 2/ I> f-+- '"' I 
8 I/O 20 I/O - .. . I/O 

8 ~ "' 
.. 

9 I/O 21 I/O I o-+---~ 
10 I/O 22 0 

11 I/O 23 I/O 
~ , ,. 

12 GND 24 VCC 

SN54PLT19L8 (JT) SN74PL T19L8 (JT,NT) 

'PlT19R4 functional block diagram 

FIELD·PROGRAMMABLE 
,JEN2 

LOGIC, FIXED·OR ARRAYS OE 
'1 C1 

• Quad 19·input registered AND·OR 
OUTCLK 

~ 
gate array. r--- ;;>1 1=0 & + 2~ Q 

pin assignments 
38 X 64 ) I/O 1\ 

JT, NT PACKAGES + Q 

~ 
1 OUTCLK 13 DE 

+ Q 
2 I/O 14 INLE/PRELOAD 

INLE OC2 ~ 
) :----\ 

3 I/O 15 I/O 
...., 

4-- 1C2 Q 

4 I/O 16 I/O 11, 
r--'-I/O 20 ~ ... 5 I/O 17 Q - EN 

;;>1 

6 I/O 18 Q r MO -+ ~ 
. I/O 

'"' 
,. 

7 I/O 19 Q M1 -
8 I/O 20 Q + - ... .. I/O 

" '" 
9 I/O 21 I/O 

~-
-

~ ...... 
I/O r-* I/O 10 I/O 22 ,-.- I> "'\ 

,. .. 
11 I/O 23 I/O I-- ... .. 

p.-}---=---f--+- 110 
12 GND 24 VCC I ""\ "'" .. 

4 
A -

SN54PL T19R4 (JT) SN74PL T19R4 (JT,NT) , "'" 4 
,. 

TEXAS INSTRUMENTS 6-203 
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PRODUCT GUIDE 

'PLT19R6 
FIE LD·PROG RAMMAB LE 

LOGIC, FIXED·OR ARRAYS 

• Hex 19-input latched ANO·OR 

gate array 

pin assignments 

JT, NT PACKAGES 

1 OUTCLK 13 DE 

2 I/O 14 INLE/PRELOAO 

3 I/O 15 I/O 

4 I/O 16 Q 

5 I/O 17 Q 

6 I/O 18 Q 

7 I/O 19 Q 

8 I/O 20 Q 

9 I/O 21 Q 

10 I/O 22 I/O 

11 I/O 23 I/O 

12 GNO 24 VCC 

functional block diagram 

~----------------------~~~-, 
OUTCLK----------------------------------t> 

j"f:jU 

I/O 
11 

-= 

SN54PLT19R6 (JT) SN74PLT19R6 (JT,NTl 

'PLT19R8 
FIELO·PROGRAMMABLE 

LOGIC, FIXED·OR ARRAYS 

• Octal 19-input latched AN~-OR 

gate array 

pin assignments 

JT, NT PACKAGES 

1 OUTCLK 13 DE 

2 I/O 14 INLE/PRELOAO 

3 I/O 15 Q 

4 I/O 16 Q 

5 I/O 17 Q 

6 I/O 18 Q 

7 I/O 19 Q 

8 I/O 20 Q 

9 I/O 21 Q 

10 I/O 22 Q 

11 I/O 23 I/O 

12 GND 24 VCC 

functional block diagram 

~------------------------<fi~--I 
OUTCLK----------------------------------~ 

iNIE 

11 
I/O 

-= 

SN54PLT19R8 (JT) SN74PLT19R8 (JT,NT) 

6-204 TEXAS INSTRUMENTS 
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Q 

a 

Q 

Q 

Q 

Q 

I/O 

I/O 

a 

a 

a 

Q 

a 

Q 

Q 

Q 



TBP14S10 ('S287) 
PROGRAMMABLE READ-ONLY 

MEMORIES 

· 256 X 4 

· Three-state outputs 

· Typical address access time 
___ 42 ns 

· Typical power ___ 500 mW 

This product is no longer in production_ 

It is replaced by TB P24S 10_ 

TBP14SA10 (,S387) 
PROGRAMMABLE READ-ONLY 

MEMORIES 

· 256 X 4 

· Open-collector outputs 

· Typical address access time 
___ 42 ns 

· Typical power ___ 500 mW 

This product is no longer in production_ 

it is replaced by TBP24SA 10_ 

TBP18S22 ('S471) 
PROGRAMMABLE READ-ONLY 

MEMORIES 

· 256 X 8 

· Three-state outputs 

· Typical address access time 
___ 50 ns 

· Typical power ___ 550 mW 

This product is no longer in production_ 

It is replaced by TBP28L22_ 

logic symbol t 

PROM 256 X 4 

AO 
(5) 

A1 
(6) 

A2 
(7) 

A\l 
(12) 

00 

A3 
(4) 

A\l 
(11) 

01 
(3) (10) 

A4 A\l 02 
(2) 

A\l 
(9) 

03 A5 

A6 
(1) 

A7 

G2 
EN 

<31 

logic symbol t 

PROM 256 X 4 

AO 
(5) 

A1 
(6) 

A2 
(7) 

AO 
(12) 

00 

A3 
(4) 

AO 
(11\ 

01 
(3) 

AO 
(10) 

02 ,:\4 

A5 
(2) 

AO 
(9) 

03 

A6 
(1) 

A7 
(15) 

G2 
(14) 

(13) EN 
G1 

logic symbolt 

PROM 256 X 8 

AO 
(1) 

}A~' 
(2) 

(6) 
00 

A1 
(3) Q1 

A2 (8) 

A3 
(4) 02 

(9) 
(5) A\l 03 

A4 (11) 
(17) A\l 04 

AS (12) 
A6 

(18) A\l 05 

(19) A\l 
(13) 

06 
A7 (14) 

G2 
A\l 07 

G1 
EN 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 
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PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

1 A6 9 03 

2 A5 10 02 

3 A4 11 01 

4 A3 12 00 

5 AO 13 G1 

6 A1 14 G2 

7 A2 15 A7 

8 GND 16 Vee 

For chip carrier OPtions and information, 

contact the factory, 

pin assignments 

J, N PACKAGES 

1 A6 9 03 

2 A5 10 02 

3 A4 11 01 

4 A3 12 00 

5 AO 13 G1 

6 A1 14 G2 

7 A2 15 A7 

8 GND 16 Vee 

For chip carrier oPtions and information, 
contact the factory, 

pin assignments 

J, N PACKAGES 

1 AD 11 04 

2 A1 12 05 

3 A2 13 06 

4 A3 14 07 

5 A4 15 G1 

6 00 16 G2 

7 01 17 A5 

8 02 18 A6 

9 03 19 A7 

10 GND 20 Vce 
For chip carrier options and information, 
contact the factory, 

6-205 



• 

PRODUCT GUIDE 

TBP18SA22 (,S470) logic symbol t 

PROGRAMMABLE READ·ONL Y PROM 256 X 8 

MEMORIES AD 
(1) 

}A~5 
(2) AQ 

(6) 
00 

• 256 X 8 A1 

A2 
(3) 01 

• Open·collector outputs (4) 02 
A3 · Typical address access time (5) 03 

... 50 ns A4 
A5 

(17) 04 

· Typical power ... 550 mW 
A6 

(18) 05 

A7 
(19) 06 

02 
07 

EN 
01 

This product is no longer in production. 

It is replaced by TBP28LA22. 

TBP18S030 (,S288) logic symbol t 

PROGRAMMABLE READ·ONL Y PROM 32 X 8 

MEMORIES (1) 
A\l 00 · 32 X 8 (2) 

(10) A\l 01 · Three·state outputs AD 

'}A~ 
A\l 

(3) 
02 (11) · Typical address access time A1 
03 (12) 

... 25 ns 
A2 

31 A\l 04 

· Typical power ... 400 mW 
A3 

A\l 05 
A4 4 (7) 

G 
A\l 06 

EN 
A\l 

(9) 
07 

TBP18SA030 (,S188) logic symbolt 

PROGRAMMABLE READ·ONLY PROM 32 X 8 

MEMORIES 

· 32 X 8 
AQ 00 

(10) AQ 01 · Open·collector outputs AO }A;' AQ 02 (11) 

• Typical address access time A1 
AQ 03 

A2 
(12) 

... 25 ns AQ 
(5) 

(13) 04 

· Typical power ... 400 mW 
A3 

AQ 
(6) 

05 (14) 
A4 

AQ (15) 06 
~ EN 

AQ 
(9) 

07 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

6·206 TEXAS INSTRUMENTS 
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pin assign menU 

J, N PACKAGES 

1 AD 11 04 

2 A1 12 05 

3 A2 13 06 

4 A3 14 07 

5 A4 15 ~1 

6 00 16 G2 

7 01 17 A5 

8 02 18 A6 

9 03 19 A7 

10 GND 20 Vcc 

For chip carrier options and information, 

contact the factory. 

pin assignments 

J, N PACKAGES 

1 00 9 07 

2 01 10 AD 

3 02 11 A1 

4 03 12 A2 

5 04 13 A3 

6 05 14 A4 

7 06 15 G 
8 GND 16 VCC 

For chip carrier oPtions and information, 

contact the factory. 

pin assign menU 

J, N PACKAGES 

1 00 9 07 

2 01 10 AD 

3 02 11 A1 

4 03 12 A2 

5 04 13 A3 

6 05 14 A4 

7 06 15 G 

8 GND 16 VCC 

For chip carrier oPtions and information, 
contact the factory. 



TBP18S42 (,S472) 
PROGRAMMABLE READ-ONLY 

MEMORIES 

· 512 X 8 

· Three-state outputs 

· Typical address access time 

... 55 ns 

· Typical power ... 600 mW 

This product is no longer in production. 

It is replaced by TBP28S42. 

TBP18SA42 ('S473) 
PROGRAMMABLE READ-ONLY 

MEMORIES 

· 512 X 8 

· Open-collector outputs 

· Typical address access time 

... 55 ns 

· Typical power ... 600 mW 

This product is no longer in production. 

It is replaced by TBP28SA42. 

TBP18S46 (,S474) 
PROGRAMMABLE READ-ONLY 

MEMORIES 

· 512 X 8 

· Three-state outputs 

· Typical address access time 

... 55 ns 

· Typical power ... 600 mW 

This product is no longer in production. 

It is replaced by TBP28S46. 

logic symbolt 

PROM 512 X R 

AO 
(1) 

(2) A\l 
Al 

(3) A\l 
A2 

A3 
(4) A\l 

(5) A5~1 
A\l 

A4 
(16) A\l 

A5 
A\l (17) 

A6 
(18) A\l 

A7 
(19) A\l 

A8 

6 
(15) 

EN 

logic symbolt 

PROM 512 X 8 

AO 
(1) 

(2) AQ 
Al 

(3) AQ 
A2 

AQ (4) 
A3 

AQ 
A4 

(5) A5~1 (16) I'.Q 
A5 

AQ (17) 
A6 

AQ (lS) 
A7 

AQ 
AS 

(19) 

6 
(15) 

EN 

logic symbol t 

PROM 512 X 8 

AO 
(8) 0 

Al 
(7) 

A\l 

A2 
(6) 

A\l 

A3 
(5) 

A\l 

A4 As'f; A\l 

A5 A\l 

A6 A\l 

A7 A\l 

AS A\l 

64 

G3 

G2 
EN 

Gl 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

(6) 
00 

(7) 
01 

(8) 
02 

(9) 
03 

(11) 
04 

(12) 
05 

(13) 
06 

(14) 
Q7 

(6) 
00 

(7) 
01 

(8) 
02 

(9) 
03 

(11) 
04 

(12) 
05 

(13) 
06 

(14) 
07 

(9) 
00 

(10) 
01 

(11) 
02 

(13) 
03 

(14) 
04 

(15) 
05 

(16) 
06 

(17) 
Q7 

TEXAS INSTRUMENTS 
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PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

1 AO 11 04 

2 A1 12 05 

3 A2 13 06 

4 A3 14 07 

5 A4 15 G 

6 00 16 A5 

7 01 17 A6 

8 02 18 A7 

9 03 19 A8 

10 GND 20 Vcc 

For chip carrier options and information, 

contact the factory. 

pin assignments 

J, N PACKAGES 

1 AO 11 04 

2 A1 12 05 

3 A2 13 06 

4 A3 14 07 

5 A4 15 G 

6 00 16 A5 

7 01 17 A6 

8 02 18 A7 

9 03 19 A8 

10 GND 20 Vec 

For chip carrier options and informa.tion, 

contact the factory. 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 A5 15 05 

4 A4 16 06 

5 A3 17 07 

6 A2 18 G2 

7 A1 19 G3 

8 AD 20 G1 

9 00 21 G4 

10 01 22 nc 

11 02 23 A8 

12 GND 24 Veel 

ror chip carrier oPtions and information, 

contact the factory. 

6-207 
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PRODUCT GUIDE 

TBP18SA46 (,S475) logic symbolt 

PROGRAMMABLE READ-ONLY 
PROM 512 X S 

AO 
(8) 0 

MEMORIES 
A1 

(7) 
AQ 

(9) 
00 

• 512 X 8 A2 
(6) 

AQ 
(10) 

01 

• Open-collector outputs A3 
(5) 

AQ 
(11) 

02 · Typical address access time A4 
(4) A5~1 AQ 

(13) 
03 

..• 55 ns A5 AQ 
(14) 

04 

· Typical power ..• 600 mW A6 AQ 
(15) 

05 
A7 AQ 

(16) 
06 

AS AQ 
(17) 

07 

04 

G3 

G2 
EN 

This product is no longer in production. 01 

It is replaced by TBP28SA46. 

TBP24S10 logic symbol t 

PROGRAMMABLE READ-ONLY PROM 256 X 4 

MEMORIES AO 
(5) 

A1 
(6) · 256 X 4 

A2 
(7) 

A\l 
(12) 

00 · Three-state outputs (4) (11) 
A3 A\l 01 · Typical address access time (10) 
A4 02 

•.. 35 ns 
A5 

(9) 03 · Typical select time ... 20 ns 
A6 · Typical power .•• 375 mW A7 

02 
EN 

61 

TBP24SA10 logic symbol t 

PROGRAMMABLE READ-ONLY PROM 256 X 4 
(5) 

MEMORIES AO 

Al 
(6) 

· 256 X 4 A2 
(7) 

AQ 
(12) 

00 · Open-collector outputs A3 
(4) (11) 

01 

• Typical address access time A4 
(3) 

AQ 
(10) 

02 

... 35 ns A5 
(2) 

AQ 
(9) 03 

· Typical select time ... 20 ns A6 
(1) 

A7 
(15) · Typical power ... 375 mW (14) 

02 
EN 

131 
(13) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 A5 15 05 

4 A4 16 06 

5 A3 17 07 

6 A2 18 G2 

7 Al 19 G3 

8 AD 20 G'1 

9 00 21 (34 

10 01 22 nc 

11 02 23 AS 

12 GND 24 Vce 

For chip carrier options and information, 
contact the factory. 

pin assignments 

J. N PACKAGES 

1 A6 9 03 

2 A5 10 02 

3 A4 11 01 
4 A3 12 00 

5 AD 13 G1 

6 A1 14 G2 
7 A2 15 A7 

B GND 16 Vee 

For chip carrier options and information, 

contact the factory. 

pin assignments 

J. N PACKAGES 
1 A6 9 03 
2 A5 10 02 
3 A4 11 01 
4 A3 12 00 
5 AD 13 G1 

6 A1 14 G2 
7 A2 15 A7 

B GND 16 Vee 

For chip carrier options and information, 

contact the factory. 



TBP24S41 (,S476) logic symbol t 

PROGRAMMABLE REAO-ONL Y PROM 1024 X 4 

MEMORIES 
AO 

(5\ 

· 1024 X 4 Al 
(6\ 

· Three-state outputs A2 

· Typical address access time A3 
00 (3\ 

___ 40 ns A4 01 

· Typical select time _ .. 20 ns A5 02 

Typical power ... 475 mW 
A6 

A'\l 03 · A7 

AS 

A9 

G2 

Gl 
EN 

TBP24SA41 (,S477) logic symbolt 

PROGRAMMABLE READ-ONLY PROM 1024X 4 

MEMORIES AO 
(5\ 

· 1024 X 4 Al 
(6\ 

Open-collector outputs A2 
(7) · A3 (4\ 

(14\ · Typical address access time (3\ AQ 00 

... 40 ns 
A4 

A 10
0
23 

AQ 
(13\ 

Q1 (2\ 

Typical select time ... 20 ns 
A5 AQ (12\ 

02 · (1\ 
A6 

AQ 
(11\ 

03 · Typical power ... 475 mW 
A7 

(171 

AS 
(16\ 

A9 
(15\ 

132 

Gl 
EN 

TBP24S81 (,S454) logic symbol t 

TBP24S81-55 
PROGRAMMABLE READ-ONLY 

AO 

MEMORIES 
Al 

A2 · 2048 X 4 

· Three-state outputs A'\l 
(14\ 

00 A4 

A~7 A'\l 
(13\ 

01 · Typical address access time A5 
A'\l 

(12\ 
02 ... 45 ns A6 (11\ · TBP24S81-55 maximum A7 A'\l 03 

address access time ... 55 ns AS 

· Typical select time ... 20 ns 
A9 

· Typical power ... 625 mW 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin _ignments 

J, N PACKAGES 

1 A6 10 G2 

2 A5 11 03 

3 A4 12 02 

4 A3 13 01 

5 AD 14 00 

6 AI 15 A9 

7 A2 16 AS 

S Gl 17 A7 

9 GND 18 Vcc 

For chip carrier options and information, 

contact the factory. 

pin assignments 

J, N PACKAGES 

1 A6 10 G2 

2 A5 11 03 

3 A4 12 02 

4 A3 13 01 

5 AD 14 00 

6 AI 15 A9 

7 A2 15 A8 

8 Gl 17 A7 

9 GND 18 Vcc 

For chip carrier options and information. 

contact the factory. 

pin assignments 

J, N PACKAGES 

1 A6 10 G 
2 A5 11 03 

3 A4 12 02 

4 A3 13 01 

5 AD 14 00 

6 AI 15 A9 

7 A2 16 A8 

8 AID 17 A7 

9 GND 18 Vce 

For chip carrier oPtions and information, 
contact the factory. 
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PRODUCT GUIDE 

TBP24SA81 (,S455) 
TBP24SA81-55 
PROGRAMMABLEREA~ONLY 

MEMORIES 

• 2048 X 4 
• Open-collector outputs 

• Typical address access time 
___ 45 ns 

• TBP24SA81-55 maximum 

address access time .•. 55 ns 

• Typical select time ... 20 ns 

• Typical power ..• 625 mW 

TBP28L22 
LOW-POWER PROGRAMMABLE 

READ-ONLY MEMORIES 

· 256 X 8 

· Three-state outputs 

· Typical address access time 

... 45 ns 

· Typical select time ... 20 ns 

• Typical power ... 375 mW 

TBP28LA22 
LOW-POWER PROGRAMMABLE 

READ-ONL Y MEMORIES 

· 256 X 8 

· Open-collector outputs 

· Typical address access time 

... 45 ns 

· Typical select time ... 20 ns 

· Typical power ... 375 mW 

logic symbol t 

PROM 2048 X4 

AO 
(5) 0 

Al 
(6) 

A2 
(7) 

A3 
(4) 

A4 
(3) AO 
(2) 

A~7 AO AS 
(1) AO A6 

A7 
(17) AO 

A8 
(16) 

A9 
(15) 

Al0 
(8) 

G 

logic symbol t 

PROM 256 X 8 

AO 
(1) 

Al 
(2) A\l 

A2 
(3) A\l 

A3 
(4) A\l 

A4 
(5) A\l 

A5 
(17) A\l 

A6 A\l 

A7 A\l 

02 
A\l 

01 
EN 

logic symbolt 

PROM 256 X 8 

AO 
(1) 

}A~5 
(2) AO 

Al 

A2 
(3) AO 

AO 
A3 

(4) 

(5) AO 
A4 

AO (17) 
AS 

A6 
(18) AO 

(19) AO A7 

G2 
AO 

EN 
131 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

(14) 
00 

(13) 
01 

(12) 
02 

(11) 
03 

(6) 
00 

(7) 
01 

(8) 
02 

(9) 
03 

(11) 
04 

(12) 
05 

(13) 
06 

(14) 
07 

(6) 
00 

(7) 
01 

(8) 
02 

(9) 
03 

(11) 
04 

(12) 
05 

(13) 
06 

(14) 
07 

6·210 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012. DALLAS. TEXAS 75265 

pin assignments 

J. N PACKAGES 

1 A6 10 G 

2 A5 11 03 

3 A4 12 02 

4 A3 13 01 

5 AO 14 00 

6 Al 15 A9 

7 A2 16 AS 

8 Al0 17 A7 

9 GND 18 Vcc 

For chip carrier oPtions and information, 
contact the factory. 

pin assignments 

J, N PACKAGES 

1 AO 11 04 

2 Al 12 05 

3 A2 13 06 

4 A3 14 07 

5 A4 15 en 
6 00 16 G2 

7 01 17 A5 

8 02 18 A6 

9 03 19 A7 

10 GND 20 Vcc 

For chip carrier options and information, 

contact the factory_ 

pin assignments 

J. N PACKAGES 

1 AO 11 04 

2 Al 12 05 

3 A2 13 06 

4 A3 14 07 

5 A4 15 Gl 

6 00 16 G2 

7 01 17 A5 

8 02 18 A6 

9 03 19 A7 

10 GND 20 VCC 

For chip carrier options and information, 

contact the factory. 



TBP28L42 logic Iymbolt 

LOW-POWER PROGRAMMABLE 
PROM 512 X 8 

AO-lll-READ-ONL Y MEMORIES 0 

Al.J!L-
A'iJ · 512 X 8 A'iJ 

A2...E.L-· Three-state outputs A'iJ A3 (4) 

· Typical address access time 
A44- >A5~1 

A'iJ 

A'iJ ... 55 ns A5~ 
A'iJ · Typical select time ... 25 ns AS.J.!l!..-

A7.1!!!.......-
A'iJ · Typical power ... 275 mW 
A'iJ A8~ 8 

G (15) r-... EN 

TBP28LA42 logic symbol t 

LOW-POWER PROGRAMMABLE 
PROM 512 X 8 

(1) 
READ-ONLY MEMORIES AO 0 

(2) AQ · 512 X 8 Al 
AQ (3) 

• Open-collector outputs A2 
AQ (4) 

A3 · Typical address access time AQ 
A4 

(5) 
>A5~1 ... 55 ns AQ (16) 

Typical select time ... 25 ns 
A5 

AQ • (17) 

Typical power ... 275 mW 
A6 

AQ · (18) 
A7 

A~ 
A8 

(19) 
8 

G (15) I"--. EN 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

(5) 
00 

(7) 
01 

(8) 
02 

(9) 
03 

(11) 
04 

(12) 
05 

(13) 
OS 

(14) 
07 

(6) 
00 

(7) 
01 

(8) 
02 

(9) 
03 

(111 
04 

(12) 
05 

(13) 
06 

(14) 
07 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignmants 

J, N PACKAGES 

1 AO 11 04 

2 Al 12 05 

3 A2 13 06 

4 A3 14 Q7 

5 A4 15 G 
6 00 16 A5 

7 01 17 A6 

8 02 18 A7 

9 03 19 A8 

10 GND 20 Vcc 

For chip carrier options and information, 
contact the factory. 

pin assignments 

J, N PACKAGES 

1 AO 11 04 

2 AI 12 05 

3 A2 13 06 

4 A3 14 Q7 

5 A4 15 G 
6 00 16 A5 

7 01 17 A6 

8 02 18 A7 • I 

9 03 19 A8 

10 GND 20 VCC 

For chip carrier options and information, 
contact the factory. 
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TBP 8145 logic symbolt 

TBP28l46 PROM 512 X S 

AO 
(S) 

LOW-POWER PROGRAMMABLE (7) 
A\l 

(9) 
Al 00 

READ-ONLY MEMORIES A2 
(6) 

A\l 
(10) 

01 

A3 
(5) 

A\l 
(11) 

02 · 512 X 8 (4) A5~1 (13) 
A4 A\l 03 

• Three-state outputs (3) (14) 
A5 A\l 04 

Typical address access time 
AS 

(2) 
A\l 

(15) 
05 

___ 55 ns 
A7 

(1) 
A\l 

(1S) 
06 

Typical select time _ , , 25 ns AS A\l 
(17) 

07 

Typical power, , , 275 mW 64 & 

G3 

G2 
EN 

iil 

TBP28lA45 logic symbol t 

TBP28LA46 PROM 512 X S 

AO 
(S) 

LOW-POWER PROGRAMMABLE Al 
(7) 

AO 
(9) 

00 
READ-ONLY MEMORIES A2 

(6) 
AO 

(10) 
01 

A3 
(5) 

AO 
(11) 

02 · 512 X 8 (4) A~ (13) A4 AO 03 
Open-collector outputs (3) (14) 

A5 AO 04 · Typical address access time 
A6 

(2) 
AO 

(1:;) 
05 

, ,,60 ns (1) 
AO 

(16) 
06 · Typical select time, , , 30 ns AO 

(17) 
07 · Typical power, , , 250 mW 

G3 

G2 
EN 

iil 

TBP28l85A logic symbol t 

TBP28l86A PROM 1024 X S 

AO 
(S) 

LOW~OWERPROGRAMMABLE (7) (9) 
Al A\l 00 

READ-ONLY MEMORIES (S) (10) 
A2 A\l 01 · 1024 X 8 A3 

(5) 
A\l 

(11) 
02 

· Three-state outputs A4 
(4) 

A\l 
(13) 

03 

· Typical address access time A5 
(3) A 10

0
23 A\l 

(14) 
04 

A6 
(2) 

A\l ~05 , ,,65 ns 
A7 

(1) 
A\l 

(16) 
06 · Typical select time, , , 30 ns 

(23) (17) · Typical power, , , 275 mW AS A\l Q7 

A9 
(22) 

G4 & 

G3 EN 
G2 

Gl 

t Pin numbers shown on logic symbols are for J and N packages only, 
nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 A5 15 05 

4 A4 16 06 

5 A3 17 07 

6 A2 1S G2 

7 A1 19 G3 

8 AO 20 G1 

9 00 21 G4 

10 01 22 nc 
11 02 23 A8 

12 GND 24 Vee 

For chip carrier options and information, 
contact the factory, 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 A5 15 05 

4 A4 16 06 

5 A3 17 Q7 

6 A2 18 G2 

7 A1 19 G3 

8 AO 20 G1 

9 00 21 G4 

10 01 22 nc 
11 02 23 AS 

12 GND 24 Vee 

For chip carrier options and information, 

contact the factory, 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 A5 15 05 

4 A4 16 06 

5 A3 17 Q7 

6 A2 18 G2 

7 Al 19 G3 

8 AO 20 Gl 

9 00 21 G4 

10 01 22 A9 

11 02 23 A8 

12 GND 24 Vee 

For chip carrier oPtions and information, 
contact the factory, 



TBP28L86 (,LS478) logic symbolt 

LOW~OWERPROGRAMMABLE PROM 1024 X 8 

READ-ONLY MEMORIES AO 
(8) 0 

• 1024 X 8 Al A\l 
(9) ao 

A2 A\l 
(10) 

OJ · Three-state outputs 
A3 A\l 

(11) 
02 • Typical address access (4) (13) 

address time __ • 80 ns A4 
A 1~23 

A\l 03 
A5 

(3) 
A\l 

(14) 
04 · Typical select time ... 35 ns 

AS 
(2) (15) 

A\l 05 • Typical power ••• 350 mW 
A7 

(1) (lS) 
A\l as 

A8 
(23) 

A\l 
(17) 

07 

A9 
(22) 

(;4 & 

TBP28L86 is no longer 
G3 EN 

in production. It is 
G2 

replaced by TBP28L86A. 
(;1 

TBP28L166A logic symbolt 

LOW~OWERPROGRAMMABLE 

READ-ONLY MEMORIES AO 

2048 X 8 Al (9) • A\l 00 · Three-state outputs A2 (10) 
A\l 01 

• Typical address access time 
A3 (11) 
A4 

A\l 02 

..• 65 ns 
A5 

03 

• Typical select time .. _ 30 ns 04 
AS · Typical power ... 350 mW A7 

05 
(1S) as 

A8 (17) 
A\l 07 

A9 

Al0 

G3 

G2 EN 

(;1 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE 80X 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

1 A7 13 OJ 

2 AS 14 04 

3 A5 15 as 
4 A4 16 as 
5 A3 17 07 

6 A2 18 G2 

7 Al 19 G3 

8 AO 20 131 

9 00 21 (;4 

10 01 22 A9 

11 02 23 A8 

12 GND 24 Vce 

For chip carrier options and information, 

contact the factory. 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 AS 14 04 

3 A5 15 as 
4 A4 lS as 
5 A3 17 07 

S A2 18 G2 

7 Al 19 G3 

8 AO 20 01 

9 00 21 Al0 

10 01 22 A9 

11 02 23 AS 

12 GND 24 Vcc 

For chip carrier options and information, 

contact the factory. 
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TBP28P45 logic symbolt 

POWER-DOWN PROGRAMMABLE PROM 512X 8 

READ-ONL Y MEMORIES AO 
(8) 0 

Al 
(7) 

A'\l 
(9) · 512 X 8 ao 

A2 A'\l 
(10) 

01 · Three-state outputs 
A3 A'\l 

(11) 
02 · Multiple enables (13) 

A4 A'\l 03 · Typical address access time (14) 
A5 A'\l Q4 

..• 35 ns AS A'\l 
(15) 

05 · Typical select time ... 55 ns A7 A'\l 
(16) 

OS · Typical power ... 500/60 mW A8 A'\l 
(17) 

07 
E4 

E3 EN 

E2 [PWR OWN] 
El 

See Page 2·13 

TBP28P85 logic symbolt 

POWER-DOWN PROGRAMMABLE PROM 1024X 8 

READ-ONLY MEMORIES AO 
(8) 

· 1024 X 8 Al (9) 
00 

· Three-state outputs 
A2 (10) • A3 

Q1 

· Typical address access time 
A4 

02 

•.. 35 ns A5 
03 

· Typical select time ... 55 ns AS 04 

A'\l 
(15) 

05 · Typical power ... 500/60 mW A7 (lS) 

A8 
A'\l OS 

A'\l 
(17) 

07 
A9 

E4 

E3 EN 

E2 [PWR OWN] 

See Page 2·13 El 

TBP28P166 logic symbolt 

POWER-DOWN PROGRAMMABLE PROM 2048 X 8 

READ-ONLY MEMORIES AO 
(8) 

Al 
(7) 

(9) · 2048 X 8 (S) A'\l 00 · Three-state outputs A2 (10) 
A3 

(5) A'\l 
(11) 

01 · Typical address access time (4) A'\l 02 
A4 (13) 

... 35 ns 
A5 

(3) 
A 2~7 A'\l 03 

· Typical power ... 650/125 mW (2) A'\l 
(14) 

04 AS (15) 
(1) A'\l 05 A7 (lS) 

A8 (23) A'\l 06 
(17) 

A9 (22) A'\l 07 

Al0 (21) 10 

E3 (19) 
EN 

E2 

El [PWR OWN] 

See Page 2·13 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

6-214 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

pin _ignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 A5 15 05 

4 A4 16 06 

5 A3 17 07 

6 A2 18 E2 

7 A1 19 E3 

S AO 20 E1 

9 00 21 E4 

10 01 22 nc 
11 02 23 AS 

12 GND 24 Vce 

For chip carrier options and information, 

contact the factory. 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 A5 15 05 

4 A4 16 06 

5 A3 17 07 

6 A2 18 E2 

7 A1 19 E3 

S AO 20 E1 

9 00 21 E4 

10 01 22 A9 

11 02 23 AS 

12 GNO 24 Vee 

For chip carrier oPtions and information, 
contact the factory. 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 A5 15 05 

4 A4 16 06 

5 A3 17 07 

6 A2 18 E2 

7 A1 19 E3 

S AO 20 E1 

9 00 21 A10 

10 01 22 A9 

11 02 23 A8 

12 GND 24 Vee 

For chip carrier oPtions and information, 
contact the factory. 



TBP28R45 
TBP28R46 
REGISTERED PROGRAMMABLE 

READ-ONLY MEMORIES 

· 512 X 8 

• Three-state outputs 

• Typical clock-to-output time 

___ 20 ns 

· Typical address setup time 

.. _ 20 ns 

· Typical power. _ . 550 mW 

TBP28R85A 
TBP28R86A 
REGISTERED PROGRAMMABLE 

READ-OUT MEMORIES 

• 1024 X 8 

• Three-state outputs 

• Typical c1ock-to-output time 

_. _ 20 ns 

• Typical address setup time 

... 20 ns 

• Typical power ... 600 mW 

logic symbol t 

(81 PROM 512 X 8 
AO 

Al 
(71 

A2 
(SI 

A3 
(51 

A4 
(41 

A5~' 
A5 

(31 

AS 
(21 

A7 
(11 

A8 
(231 

elK 

G'3 

0'1 

~2 

AlD \7 
(91 

(101 

(111 

(131 

(141 

(151 

(lSI 

(171 

logic symbol t 

PROM 1024 X 8 

AO 
(81 

Al 71 

A2 

A3 

A4 

A5 

AS 

A7 

A8 

G3 

Gl 

GS2 

t Pin numbers shown on logic symbols are for J and N packages only_ 
nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

00 

01 

02 

03 

04 

05 

as 
OJ 

00 

01 

02 

03 

04 

05 

OS 

07 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 AS 14 04 

3 A5 15 05 

4 A4 IS as 
5 A3 17 07 

S A2 18 elK 

7 Al 19 Gs2 

8 AO 20 Gl 

9 00 21 ciJ 
10 01 22 nc 
11 02 23 A8 

12 GND 24 Vee 

For chip carrier oPtions and information, 
contact the factory. 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 AS 14 04 

3 A5 15 05 

4 A4 IS as 
5 A3 17 07 

S A2 18 ClK 

7 Al 19 <352 

8 AO 20 Gl 

9 00 21 G3 

10 01 22 A9 

11 02 23 A8 

12 GND 24 Vce 

For chip carrier options and information, 
contact the factory_ 

6·215 
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TBP28R165A 
TBP28R166A 
REGISTERED PROGRAMMABLE 

READ-ONLY MEMORIES 

WITH INITIALIZE 

• Single dedicated input provides 

output initialize to user­

programmed preset, clear, 

or any state 

• 2048 X 8 

• Three-state outputs 

• Typical clock-to-output time 

••• 20 ns 

• Typical address setup time 

. .. 20 ns 

• Typical power ... 700 mW 

TBP28S42 
PROGRAMMABLE READ-ONLY 

MEMORIES 

· 512 X 8 

· Three-state outputs 

· Typical address access time 

••. 35 ns 

· Typical select time ... 20 ns 

· Typical power ... 500 mW 

logic symbolt 

PROM 2048 X 8 

(8) + 1 X8 
AO 

Al 
(1) 

A2 
(6) 

A3 
(5) 

A4 
(4) 

A5 
(3) 

llA~ 
A6 

(2) 

A7 (1) 
(23) 

~: (22) 

Al0 (21) 10 
_(20) 
INIT 

A 120 \l 

logic symbolt 

PROM 512 X 8 

AO 
(1) 

(2) A\l 
Al 

A2 
(3) A\l 

A3 
(4) A\l 

(5) A5~1 
A\l 

A4 
(16) A\l 

A5 

A6 
(17) A\l 

A7 
(18) A\l 

A8 
(19) A\l 

G EN 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

(9) 
00 

(10) 
01 

(11) 
02 

(13) 
03 

(14) 
04 

(15) 
05 

(1(;) 
06 

(17) 
Q7 

(6) 
00 

(7) 
Q1 

(8) 
02 

(9) 
03 

(11) 
04 

(12) 
05 

(13) 
06 

(14) 
Q7 

6-216 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, 1EXAS 75265 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 A5 15 05 

4 A4 16 06 

5 A3 17 07 

6 A2 18 ClK 

7 Al IS GS 

8 AO 20lNIT 

9 00 21 Al0 

10 01 22 A9 

11 02 23 AB 

12 GND 24 VCC 

For chip carrier options and information, 
contact the factory . 

pin assignments 

J, N PACKAGES 

1 AO 11 04 

2 Al 12 05 

3 A2 13 06 

4 A3 14 07 

5 A4 15 G 

6 00 16 A5 

7 01 17 1'6 

8 02 18 A7 

9 03 19 A8 

10 GND 20 VCC 

For chip carrier options and information, 

contact the factory. 



TBP28SA42 logic symbol t 

PROGRAMMABLE READ-ONLY PROM 512 X 8 

MEMORIES AD 
(11 

(61 
(21 AQ 00 · 512 X 8 A1 m 

A2 
(31 AQ 01 · Open-collector outputs 
(41 AQ 

(81 
02 · Typical address access time A3 

AQ 
(91 

(51 
A5~1 

03 
A4 (111 ... 35 ns (161 AQ 04 

Typical select time ... 20 ns 
AS 

AQ 
(121 · (171 aS 

A6 
AQ 

(131 · Typical power ... 500 mW (181 06 
A7 

AQ 
(141 

A8 
07 

G EN 

TBP28S45 logic symbolt 

PROM 512 X 8 

TBP28S46 AD 
(81 0 
m 

A\l 
(9) 

PROGRAMMABLE READ-ONLY A1 00 

A2 
(6) 

A\l 
(10) 

01 MEMORIES 
A3 A\l 

(11) 
02 

• 512 X 8 
A4 

(13) 
03 A\l · Three-state outputs 

AS A\l 
(14) 

04 

• Typical address access time A6 A\l 
(15) 

as 
... 35 ns A7 A\l 

(16) 
06 

· Typical select time •.. 20 ns A8 A\l 
(171 

07 

· Typical power ... 500 mW 04 

G3 

G2 
EN 

01 

TBP28SA45 logic symbol t 

TBP28SA45 PROM 512 X 8 

AD 
(8) 0 

PROGRAMMABLE READ.QNL Y (7) (9) 
A1 AQ 00 MEMORIES (61 (10) 
A2 AQ 01 · 512 X 8 (5) 

AQ 
(11) 

A3 02 · Open-collector outputs 
A4 

(4) A5~1 AQ 
(13) 

03 · Typical address access time 
AS 

(3) 
AQ 

(14) 
04 

... 35 ns A6 
(2) 

AQ 
(15) 

as · Typical select time ... 20 ns A7 
(1) 

AQ 
(16) 

06 

· Typical power ... 500 mW A8 AQ 
(171 

07 

04 & 
G3 

G2 
EN 

G1 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 

1 AD 11 04 

2 Al 12 05 

3 A2 13 06 

4 A3 14 07 

5 A4 15 13 
6 00 16 A5 

7 01 17 A6 

8 02 18 A7 

9 03 19 A8 

10 GND 20 VCC 

For chip carrier options and information. 
contact the factory. 

pin assign manU 

J. N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 A5 15 05 

4 A4 16 06 

5 A3 17 07 

6 A2 18 G2 

7 Al 19 G3 

8 AD 20 Gl 

9 00 21 G4 

10 01 22 nc 
11 02 23 AS 

12 GND 24 VCC 

For chip carrier options and information, 
contact the factory. 

pin assign menU 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 A5 15 05 

4 A4 16 06 

5 A3 17 07 

6 A2 18 G2 

7 Al 19 G3 

8 AD 20 Gl 

9 00 21 G4 

10 01 22 nc 
11 02 23 A8 

12 GND 24 VCC 

For chip carrier options and information, 
contact the factory. 

6-217 
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TBP28S85A logic symbol t 

TBP28S85A-50 PROM 1024 X 8 

PROGRAMMABLE REAb-ONL Y AO 
(8) 

MEMORIES Al 
(7) 

A\7 
(9) 

00 

1024 X 8 A2 
(6) 

A\7 
(10) 

01 

A3 
(5) 

A\7 
(11) 

02 Three-state outputs (4) (13) 
A4 A\7 OJ Typical address access time (3) A 10°23 (14) A5 A\7 04 __ .35 ns 
A6 

(2) (15) 
A\7 05 

TBP28S85A-50 maximum 
A7 

(1) (16) 
A\7 06 

address access time ... 50 ns A8 
(23) 

A\7 
(17) 

07 
Typical select time ... 20 ns A9 

(22) 

Typical power ... 550 mW G4 & 

G3 EN 
G2 

Gl 

TBP28S86 (,S478) logic symbol t 

TBP28S86-60 PROM 1024 X 8 

PROGRAMMABLE REAO-ONLY AO 
(8) 

° 

MEMORIES Al 
(7) 

A\7 
(9) 

00 • A2 
(6) 

A\7 
(10) 

01 · 1024 X 8 
A3 

(5) 
A\7 

(11) 
02 · Three·state outputs (4) (13) · Typical address access time 

A4 
A 10°23 

A\7 03 

A5 
(3) 

A\7 
(14) 

04 
... 45 ns 

A6 
(2) (15) 

A\7 05 · TBP28S86·60 maximum 
A7 

(1) (16) 
A\7 06 

address access time ... 60 ns A8 
(23) 

A\7 
(17) 

07 · Typical select time ... 20 ns A9 
(22) 

· Typical power. .. 625 mW G4 & 

These products are no G3 EN 
longer in production. G2 
They are replaced by Gl 
TBP28S86A and TBP28S86A-50. 

TBP28S86A logic symbol t 

TBP28S86A-50 PROM 1024 X 8 

PROGRAMMABLE READ-ONLY AO 
(8) 

° 

MEMORIES Al 
(7) 

A\7 
(9) 

00 

A2 
(6) 

A\7 
(10) 

01 
1024 X 8 A3 

(5) 
A\7 

(11) 
02 

Three-state outputs A4 
(4) 

A\7 
(13) 

03 
Typical address access time A5 

(3) A 10°23 A\7 
(14) 

04 

... 35 ns A6 
(2) (15) 

A\7 05 

TBP28S86A-50 maximum A7 
(1) 

A\7 
(16) 

06 

address access time ... 50 ns A8 
(23) 

A\7 
(17) 

07 

Typical select time ... 20 ns A9 
(22) 

Typical power ... 550 mw G4 & 

G3 EN 
G2 

Gl 

t Pin numbers shown on loyic symbols are for J and N packages only. 
nc - no internal connection. 

6-218 TEXAS INSTRUMENTS 
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pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 AS 15 05 

4 A4 16 06 

5 A3 17 07 

6 A2 18 G2 

7 A1 19 G3 

8 AO 20 (;1 

9 00 21 (;4 

10 01 22 A9 

11 Q2 23 A8 

12 GND 24 Vce 

For chip carrier options and information, 
contact the factory. 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

J A5 15 05 

4 A4 16 06 

5 A3 17 07 

6 A2 18 G2 

7 A1 19 G3 

8 AO 20 (;1 

9 00 21 (;4 

10 01 22 A9 

11 Q2 23 A8 

12 GND 24 Vce 

For chip carrier oPtions and information, 
contact the factory. 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 A5 15 05 

4 A4 16 06 

5 A3 17 07 

6 A2 18 G2 

7 A1 19 G3 

8 AO 20 G1 

9 00 21 (;4 

10 01 22 ... 9 

11 02 23 A8 

12 GND 24 Vce 

For chip carrier OPtions and information, 
contact the factory. 



TBP28SA86 (,S479) logic symbol t 

TBP28SA86-60 PROM 1024 X S 

AO 
(S) 0 

PROGRAMMABLE REAO-QNL Y 
Al 

(7) 
AQ 

(9) 
00 

MEMORIES 
A2 

(S) 
AO 

(10) 
01 

• 1024 X 8 A3 
(5) 

AQ 
(11) 

02 

Open·collector outputs A4 
(4) 

AO 
(13) 

03 · A 10
0
23 AS 

(3) 
AO 

(14) 
04 • Typical address access time (2) (15) AS AO as •.. 45 ns (1S) A7 AQ as · TBP28SA85·50 maximum (17) 

AS AO 07 
address access time ... 50 ns 

A9 
• Typical select time ... 20 ns 

04 & 

• Typical power ... 525 mW G3 
These products are no longer in EN 

G2 
production. They are replaced by 

01 
TBP28SA86A86A and TBP28SA86A-50. 

TBP28SA86A logic symbol t 

TBP28SA86A-50 PROM 1024 X S 

AO 
IS) 0 

PROGRAMMABLE REA~-ONLY 
Al 

(7) 
AQ 

(9) 
00 

MEMORIES 
A2 

IS) 
AO 

(10) 
01 

1024 X 8 A3 15) AQ 
111) 

02 

Open-collector outputs A4 AO 
(13) 

03 

Typical address access time A5 AO 
(14) 

04 
AS AQ 

(15) 
05 .•• 35 ns 

A7 AQ 
11S1 as TBP2~,SA85A-50 mal:'imum 

AS AO 
(17) 

07 
address access time ••• 50 ns 

Typical select time ••• 20 ns 
A9 

04 
Typical power ••• 550 mW 

G3 EN 
G2 

01 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal c,onnection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OfFICE BOX 225012 • OALLAS, TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 A5 15 05 

4 A4 16 06 

5 A3 17 07 

6 A2 IS G2 

7 AI 19 G3 

S AO 20 01 

9 00 21 ~4 

10 01 22 A9 

11 02 23 A8 

12 GND 24 V~C 

For chip carrier options and information, 
contact the factory. 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 A5 15 05 

4 A4 16 06 

5 A3 17 07 

6 A2 18 G2 

7 AI 19 G3 

8 AO 20 01 

9 00 21 ~4 

10 01 22 A9 

11 02 23 A8 

12 GND 24 V~( 

For chip carrier options and information, 
contact the factory. 
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PRODUCT GUIDE 

TBP28S165A logic symbol t 

TBP28S165A-35 PROM 2048 X 8 

TBP28S166 AD 
(8) 

TBP28S166A Al 
(7) 

(9) 

TBP28S166A-35 A2 
(S) A\l 

(5) A\l 
(101 

A3 (11) 
PROGRAMMABLE READ-ONLY A4 

(4) A\l 
(13) 

MEMORIES (3) 
A~7 

A\l 
A5 (141 

(2) A\l 

• 2048 X 8 
AS (15) 

(11 A\l 
A7 (lS) 

• Three-state outputs (23) A\l 
A8 

A\l 
(171 

• Typical select time ___ 15 ns A9 
(22) 

Al0 
(211 10 

G3 

G2 EN 

Gl 

TYPICAL GUARANTEED 

PACKAGE ADDRESS MAXIMUM 
TYPE 

ROW SPACING ACCESS ACCESS 

00 

Q1 

02 

03 

04 

05 

OS 

Q7 

TYPICAL 

POWER 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 AS IS OS 

4 A4 16 06 ' 

S A3 17 07 

6 A2 18 G2 

7 Al 19 G3 

8 AD 20 Gl 

9 00 21 Al0 

10 01 22 A9 

11 02 23 A8 

12 GND 24 Vee 

For chip carrier oPtions and information, 
contact the factory. 

DISSIPATION 

• 
TIME TIME 

TBP28S165A 7.62 mm (0.300 in.) 25 ns 

TBP28S165A-35 7,62 mm (0.300 in.) 25 ns 35 ns 

TBP28S166 , 5,24 mm (0.600 in.) 35 ns 

TBP28S166A 15,24 mm (0.600 in.) 25 ns 

TBP28S166A-35 15,24 mm (0.600 in.) 25 ns 35 ns 

TBP28SA166 (,S453) logic symbolt 

PROGRAMMABLE READ-ONLY PROM 2048 X 8 
(8) 

MEMORIES AD 
(7) · 2048 X 8 Al 
(S) · Open-collector outputs 

A2 
(5) 

A3 · Typical address access time (4) 
A4 

... 35 ns (3) 
A~7 A5 · Typical select time ... 15 ns (2) 

AS · Typical power ... 650 mW A7 
(1) 

A8 
(23) 

(22) 
A9 

Al0 
(21) 10 

G3 

G2 EN 

Gl 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

Ao. 

Ao. 

Ao. 

Ao. 

Ao. 

Ao. 

Ao. 

Ao. 

550 mW 

550 mW 

650 mW 

50 mW 

550 mW 

(9) 
00 

(10 
01 

(11) 
02 

(13) 
03 

(141 
04 

(15) 
05 

(lS) 
OS 

(17} 
07 

6-220 TEXAS INSTRUMENTS 
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pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 a4 

3 AS 15 OS 

4 A4 16 06 

S A3 17 07 

6 A2 18 G2 

7 Al 19 G3 

8 AD 20 (31 

9 ao 21 Al0 

10 al 22 A9 

11 a2 23 A8 

12 GND 24 Vec 

For chip carrier options and information, 
contact the factory. 



TBP28S2708 (,S2708) logic symbol t 

TBP28S2708A PROM 1024 X 8 

PROGRAMMABLE READ-ONLY 

MEMORIES AO~O' 

· 1024 X 8 A1.JZL-

A2~ · Three-state outputs 
A3~ · Typical select time, , , 20 ns A4~ 

>A 10
0
23 A54-

A6.....!#--

A7.J.!L---

A8~ TBP28S2708 is no 
longer in production, A9~ 9 

It is replaced by G~ EN 
TBP28S2708A, 

TYPICAL 

ADDRESS 
POWER 

TYPE POWER 
ACCESS 

TIME 
DISSIPATION 

TBP28S2708 45 ns 625 mW 

TBP28S2708A 35 ns 550 mW 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TIM8228 is the same as SN74S428 

TIM8238 is the same as SN74S438 

TIM9905 is the same as SN74LS251 

TIM9906 is the same as SN74LS259 

TIM9907 is the same as SN74148 

TIM9908 is the same as SN74LS348 

A\} 
A\} 

A\} 

A\} 

A\} 

A\} 

A\} 

A\} 

(9) 
00 

(10) 
Q1 

(11) 
02 

(13) 
03 

(14) 
04 

(15) 
05 

(1S) 
OS 

(17) 
07 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE 80X 225012 • DALLAS, TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

1 A7 13 03 

2 A6 14 04 

3 A5 15 05 

4 A4 16 06 

5 A3 17 07 

6 A2 18 nc 

7 A1 19 nc 

8 AD 20 G 

9 00 21 nc 

10 01 22 A9 

11 02 23 A8 

12 GNO 24 Vee 

For chip carrier options and information, 

contact the factory_ 

• 
~, 
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EXPLANATION OF NEW LOGIC SYMBOLS 

by F. A. Mann 

INTRODUCTION 

The International Electrotechnical Commission (lEC) has been developing a very powerful symbolic 

language that can show the relationship of each input of a digital logic circuit to each output without 

showing explicitly the internal logic. At the heart of the system is dependency notation, which will be 

explained in Section 4. 

The system was introduced in the USA in a rudimentary form in IEEE/ANSI Standard Y32.14-1973. 

Lacking at that time a complete development of dependency notation, it offered little more than a 

substitution of rectangular shapes for the familiar distinctive shapes for representing the basic functions 

of AND, OR, negation, etc. This is no longer the case. 

Internationally, Working Group 2 of IEC Technical Committee TC-3 is preparing a new document 

(Publication 617-12) that will consolidate the original work started in the mid 1960's and published 

in 1972 (Publication 117-15) and the amendments and supplements that have followed. Similarly 

for the USA, IEEE Committee SCC 11.9 is revising the publication IEEE Std 91/ANSI Y32.14. 

Texas I nstruments is participating in the work of both organizations and this Data Book introduces 

new logic symbols in anticipation of the new standards. When changes are made as the standards 

develop, future editions will take those changes into account. 

The following explanation of the new symbolic language is necessarily brief and greatly condensed 

from what the standards publications will finally contain. This is not intended to be sufficient for 

those people who will be developing symbols for new devices. It is primarily intended to make possible 

the understanding of the symbols used in this book; comparing the symbols with functional block 

diagrams and/or function tables will further help that understanding. 

2 SYMBOL COMPOSITION 

A symbol comprises an outline or a combination of outlines together with one or more qualifying 

symbols. The shape of the symbols is not significant. As shown in Figure 1, general qualifying symbols 

are used to tell exactly what logical operation is performed by the elements. Table I shows the general 

qualifying symbols used in this data book. Input lines are placed on the left and output lines are 

placed on the right. When an exception is made to that convention, the direction of signal flow is 

indicated by an arrow as shown in Figure 11. 

All outputs of a single, unsubdivided element always have identical internal logic states determined by 

the function of the element except when otherwise indicated by an associated qualifying symbol 

or label inside the element. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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EXPLANATION OF NEW LOGIC SYMBOLS 

OUTLINE 

I ** INPUT 
LINES 

* * 

GENERAL QUALIFYING 
SYMBOL 

**1 OUTPUT 
LINES 

* * 

*Possible positions for qualifying symbols relating to inputs and outputs 

FIGURE 1- SYMBOL COMPOSITION 

The outlines of elements may be abutted or embedded in which case the foliowing conventions apply. 

There is no logic connection between the elements when the line common to their outlines is in the 

direction of signal flow. There is at least one logic connection between the elements when the 

line common to their outlines is perpendicular to the direction of signal flow. The number of 

logic connections between elements will be clarified by the use of qualifying symbols and this is 

discussed further under that topic. If no indications are shown on either side of the common line, it 

is assumed there is only one connection. 

When a circuit has one or more inputs that are common to more than one element of the circuit, the 

common-control block may be used. This is the only distinctively shaped outline used in the lEe 

system. Figure 2 shows that unless otherwise qualified by dependency notation, an input to the 

common-control block is an input to each of the elements below the common-control block. 

COMMON~ONTROLBLOCK 

FIGURE 2 - ILLUSTRATION OF COMMON- CONTROL BLOCK 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • OALLAS. TEXAS 75265 



EXPLANATION OF NEW LOGIC SYMBOLS 

A common output depending on all elements of the array can be shown as the output of a common­

output element. Its distinctive visual feature is the double line at its top. In addition the common­

output element may have other inputs as shown in Figure 3. The function of the common-output 

element must be shown by use of a general qualifying symbol. 

COMMON·OUTPUT 
ELEMENT 

(must, like other elements, 
have a qualifying symbol to 
denote its logic function). 

FIGURE 3 - ILLUSTRATION OF COMMON-OUTPUT ELEMENT 

3 QUALIFYING SYMBOLS 

3.1 General Qualifying Symbols 

Table I shows the general qualifying symbols used in this data book. These characters are placed near 

the top center or the geometric center of a symbol or symbol element to define the basic function 

of the device represented by the symbol or of the element. 

3.2 Qualifying Symbols for Inputs and Outputs 

Qualifying symbols for inputs and outputs are shown in Table II and will be familiar to most users 

with the possible exception of the logic polarity and analog signal indicators. The older logic negation 

indicator means that the external 0 state produces the internal 1 state. The internal 1 state means the 

active state. Logic negation may be used in pure logic diagrams; in order to tie the external 1 and 0 

logic states to the levels H (high) and L (low), a statement of whether positive logic (1 = H, 0 = L) or 

negative logic (1 = L, 0 = H) is being used is required or must be assumed. Logic polarity indicators 

eliminate the need for calling out the logic convention and are used in this data book in the symbology 

for actual devices. The presence of the triangular polarity indicator indicates that the L logic level will 

produce the internal 1 state (the active state) or that, in the case of an output, the internal 1 state will 

produce the external L level. Note how the active direction of transition for a dynamic input is 

indicated in positive logic, negative logic, and with polarity indication. 
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EXPLANATION OF NEW LOGIC SYMBOLS 

SYMBOL 

& 

;;;.1 

=1 

2k 

2k+1 

I> or <3 

.IT 

X/V 

MUX 

OMUX or OX 

~ 

P-Q 

CPG 

COMP 

ALU 

1..I1.... 

G 
...n..n.. 

!G 
..I'l.J"l.. 

G! 
Jl.I\.. 

SRGm 

CTRm 

CTR OIVm 

RCTRm 

ROM 

RAM 

FIFO 

1=0 

<P 

TABLE 1- GENERAL QUALIFYING SYMBOLS 

DESCRIPTION 

AND gate or function. 

OR gate or function. The symbol was chosen to indicate that at least 
one active input is needed to activate the output. 

Exclusive OR. One and only one input must be active to activate the output. 

Logic identity. All inputs must stand at same state. 

An even number of inputs must be active. 

An odd number of inputs must be active. 

The one input must be active. 

A buffer or element with more than usual output capability (symbol 
is oriented in the direction of signal flow) . 

Schmitt trigger; element with hysteresis. 

Coder. code converter (DEC/BCD, BIN/OUT, BIN/7-SEG, etc.). 

Multiplexer/data selector. 

Demultiplexer. 

Adder. 

Subtracter. 

Look-ahead carry generator. 

Multiplier. 

Magnitude comparator. 

Arithmetic logic unit. 

Retriggerable monostable. 

Non-retriggerable monostable (one-shot). 

Astable element. Showing waveform is optional. 

Synchronously starting astable . 

Astable element that stops with a completed pulse. 

Shift register. m = number of bits. 

Counter. m = number of bits; cycle length = 2m. 

Counter with cycle length = m. 

Asynchronous (ripple-carry) counter; cycle length = 2m. 

Read-only memory. 

Random-access read/write memory. 

First-in, first-out memory. 

Element powers up cleared to 0 state. 

Highly complex function; "gray box" symbol with limited detail 
shown under special rules . 

EXAMPLE 

SN7400 

SN7402 

SN7486 

SN74180 

SN74180 

SN74ALS86 

SN7404 

SN74S436 

SN74LS18 

SN74 LS347 

SN74150 

SN74138 

SN74 LS385 

SN74 LS385 

SN74182 

SN74 LS384 

SN74LS682 

SN74LS381 

SN74LS422 

SN74121 

SN74LS320 

SN74 LS624 

SN74LS595 

SN54 LS590 

SN74 LS668 

SN74187 

SN74170 

SN74LS222 

SN74AS877 

SN74LS608 

• Not all of the general qualifying symbols have been used in this book. but they are included here for the sake of completeness. 
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EXPLANATION OF NEW LOGIC SYMBOLS 

TABLE II - QUALIFYING SYMBOLS FOR INPUTS AND OUTPUTS 

Logic negation at input. External 0 produces internal 1. 

Logic negation at output. Internal 1 produces external O. 

Active·low input. Equivalent to ~ in positive logic. 

Active·low output. Equivalent to P- in positive logic. 

Active·low input in the case of right·to·left signal flow. 

Active·low output in the case of right-to-Ieft signal flow. 

Signal flow from right to left. If not otherwise indicated, signal flow is from left to right. 

Bidirectional signal flow. 

POSITIVE NEGATIVE POLARITY 

LOGIC LOGIC INDICATION 

Dynamic lLo lI
o 

not used 
inputs 

active 
not used not used HLL on 

indicated oIl °Ll LS
H 

transition 

Nonlogic connection. A label inside the symbol will usually define the nature of this pin. 

Input for analog signals. 

Internal connection. 1 state on left produces 1 state on right. 

Negated internal connection. 1 state on left produces 0 state on right. 

Dynamic internal connection. Transition from 0 to 1 on left produces transitory 1 state on 

right. 

Internal input (virtual input). It always stands at its internal 1 state unless affected by an 

overriding dependency relationship. 

Internal output (virtual output). Its effect on an internal input to which it is connected is 

indicated by dependency notation. 

The internal connections between logic elements abutted together in a symbol may be indicated by 

the symbols shown. Each logic connection may be shown by the presence of qualifying symbols at one 

or both sides of the common line and if confusion can arise about the numbers of connections, use can 

be made of one of the internal connection symbols. 

The internal (virtual) input is an input originating somewhere else in the circuit and is not connected 

directly to a terminal. The internal (virtual) output is likewise not connected directly to a terminal. 
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EXPLANATION OF NEW LOGIC SYMBOLS 

-,~ 

-1.rr 
o~ 

!tt-

0~ 

~~ 
V1t-
t>t-

---1 EN 

J, K, R, S, T 

-jD 
-j-m --1-m 
-1+m -1-m 

D:} 
CT=9~ 

"1"~ 

TABLE III - SYMBOLS INSIDE THE OUTLINE 

Postponed output (of a pulse-triggered flip-flop)_ The output changes when input 

initiating change (e.g., a C input) returns to its initial external state or level. See § 5. 

Bi-threshold input (input with hysteresis) 

NPN open-collector or similar output that can supply a relatively 

low-impedance L level when not turned off. Requires external 

pull-up. Capable of positive-logic wired-AND connection. 

Passive-pull-up output is similar to NPN open-collector output but 

is suplemented with a built-in passive pull-up. 

NPN open-emitter or similar output that can supply a relatively low­

impedance H level when not turned off. Requires external pull-down. 

Capable of positive-logic wired-OR connection. 

Passive-pull-down output is similar to NPN open-emitter output but 

is supplemented with a built-in passive pull-down. 

3-state output 

+ y 
Output with more than usual output capability (symbol is oriented in the direction 

of signal flow). 

Enable input 

When at its internal l-state, all outputs are enabled. 

When at its internal O-state, open-collector and open-emitter outputs are off, 

three-state outputs are at normally defined internal logic states and at external 

high-impedance state, and all other outputs (e.g., totem-poles) are at the 

internal O-state. 

Usual meanings associated with flip-flops (e.g., R = reset, T = toggle) 

Data input to a storage element equivalent to: 1::j ~ 
Shift right (left) inputs, m = 1,2,3 etc. If m = 1, it is usually not shown. 

Counting up (down) inputs, m = 1,2,3 etc. If m = 1, it is usually not shown. 

Binary grouping. m is highest power of 2. 

The contents-setting input, when active, causes the content of a register to take 

on the indicated value. 

The content output is active if the content of the register is as indicated. 

Input line grouping .... indicates two or more terminals used to implement a single 

logic input. 

e.g., The paired expander inputs of SN7450. ~~JE 
Fixed-state output always stands at its internal 1 state. For example, see SN74185. 
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The application of internal inputs and outputs requires an understanding of dependency notation, 

which is explained in Section 4. 

In an array of elements, if the same general qualifying symbol and the same qualifying symbols 

associated with inputs and outputs would appear inside each of the elements of the array, these 

qualifying symbols are usually shown only in the first element. This is done to reduce clutter and to 

save time in recognition. Similarly, large identical elements that are subdivided into smaller elements 

may each be represented by an unsubdivided outline. The SN54LS440 symbol illustrates this principle. 

3.3 Symbols Inside the Outline 

Table III shows some symbols used inside the outline. Note particularly that open-collector, open­

emitter, and three-state outputs have distinctive symbols. Also note that an EN input affects all of the 

outputs of the circuit and has no effect on inputs. When an enable input affects only certain outputs 

and/or affects one or more inputs, a form of dependency notation will indicate this (see 4.9). The 

effects of the EN input on the various types of outputs are shown. 

It is particularly important to note that a D input is always the data input of a storage element. At 

its internal 1 state, the D input sets the storage element to its 1 state, and at its internal 0 state it resets 

the storage element to its 0 state. 

The binary grouping symbol will be explained more fully in Section 8. Binary-weighted inputs are 

arranged in order and the binary weights of the least-significant and the most-significant lines are 

indicated by numbers. In this data book weights of input and output lines will be represented by 

powers of two usually only when the binary grouping symbol is used, otherwise, decimal numbers will 

be used. The grouped inputs generate an internal number on which a mathematical function can be 

performed or that can be an identifying number for dependency notation. See Figure 28. A frequent 

use is in addresses for memories. 

Reversed in direction, the binary grouping symbol can be used with outputs. The concept is analogous 

to that for the inputs and the weighted outputs will indicate the internal number assumed to be 

developed within the circuit. 

Other symbols are used inside the outlines in this data book in accordance with the lEG/IEEE 

standards but are not shown here. Generally these are associated with arithmetic operations and are 

self-explanatory. 

When nonstandardized information is shown inside an outline, it is usually enclosed in square brackets 

[like these]. 
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4 DEPENDENCY NOTATION 

4.1 General Explanation 

4.2 

Dependency notation is the powerful tool that sets the I EC symbols apart from previous systems and 

makes compact, meaningful, symbols possible. It provides the means of denoting the relationship 

between inputs, outputs, or inputs and outputs without actually showing all the elements and inter­

connections involved. The information provided by dependency notation supplements that provided 

by the qualifying symbols for an element's function. 

In the convention for the dependency notation, use will be made of the terms "affecting" and 

"affected". In cases where it is not evident which inputs must be considered as being the affecting 

or the affected ones (e.g., if they stand in an AND relationship)' the choice may be made in any 

convenient way. 

So far, ten types of dependency have been defined and all of these are used in this data book. They are 

listed below in the order in which they are presented and are summarized in Table IV following 

4.11. 

Section Dependency Type or Other Subject 

4.2 G,AND 

4.3 General rules for dependency notation 

4.4 V,OR 

4.5 N, Negate, (Exclusive OR) 

4.6 Z, Interconnection 

4.7 C, Control 

4.8 5, Set and R, Reset 

4.9 EN, Enable 

4.10 M, Mode 

4.11 A, Address 

G (AND) Dependency 

A common relationship between two signals is to have them ANDed together. This has traditionally 

been shown by explicitly drawing an AN D gate with the signals connected to the inputs of the gate. 

The 1972 IEC publication and the 1973 IEEE/ANSI standard showed several ways to show this AND 

relationship using dependency notation. While nine other forms of dependency have since been 

defined, the ways to invoke AND dependency are now reduced to one. 
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In Figure 4 input b is ANDed with input a and the complement of b is ANDed with c. The letter G has 

been chosen to indicate AND relationships and is placed at input b, inside the symbol. A number 

considered appropriate by the symbol designer (1 has been used here) is placed after the letter G and 

also at each affected input. Note the bar over the 1 at input c. 

:~--­

c~ 
FIGURE 4 - G DEPENDENCY BETWEEN INPUTS 

In Figure 5, output b affects input a with an AND relationship. The lower example shows that it is 

the internal logic state of b, unaffected by the negation sign, that is ANDed. Figure 6 shows input a to 

be AN Ded with a dynamic input b. 

FIGURE 5 - G DEPENDENCY BETWEEN OUTPUTS AND INPUTS 

FIGURE 6 - G DEPENDENCY WITH A DYNAMIC INPUT 

The rules for G dependency can be summarized thus: 

When a Gm input or output (m is a number) stands at its internal 1 state, all inputs and outputs 

affected by Gm stand at their normally defined internal logic states. When the Gm input or output 

stands at its 0 state, all inputs and outputs affected by Gm stand at their internal 0 states. 
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4.3 Conventions for the Application of Dependency Notation in General 

The rules for applying dependency relationships in general follow the same pattern as was illustrated 

for G dependency. 

Application of dependency notation is accomplished by: 

1) labeling the input (or output) affecting other inputs or outputs with the letter symbol 

indicating the relationship involved (e.g., G for AND) followed by an identifying number, 

appropriately chosen, and 

2) labeling each input or output affected by that affecting input (or output) with that same 

number. 

If it is the complement of the internal logic state of the affecting input or output that does the affecting, 

then a bar is placed over the identifying numbers at the affected inputs or outputs. See Figure 4. 

If two affecting inputs or outputs have the same letter and same identifying number, they stand in an 

OR relationship to each other. See Figure 7. 

3=[G-1-
b G1 
c 1 

3~~1 b & 
c 

FIGURE 7 - OR'ED AFFECTING INPUTS 

If the affected input or output requires a label to denote its function (e.g., "0"), this label will be 

prefixed by the identifying number of the affecting input. See Figure 12. 

If an input or output is affected by more than one affecting input, the identifying numbers of each of 

the affecting inputs will appear in the label of the affected one, separated by commas. The normal 

reading order of these numbers is the same as the sequence of the affecting relationships. See Figure 

12. 

If the labels denoting the functions of affected inputs or outputs must be numbers, (e.g., outputs 

of a coder), the identifying numbers to be associated with both affecting inputs and affected inputs or 

outputs will be replaced by another character selected to avoid ambiguity, e.g., Greek letters. See 

Figure 8. 
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=[
--

a et 

b Get 
C a =i

_-
a 1 
b ~1 
C 1 

FIGURE 8 - SUBSTITUTION FOR NUMBERS 

4.4 V (OR) Dependency 

The symbol denoting OR dependency is the letter V. See Figure 9. 

=tE}- a 3£=-a ;;.1 
b _ b 

FIGURE 9 - V (OR) DEPENDENCY 

When a Vm input or output stands at its internal 1 state, all inputs and outputs affected by Vm stand 

at their internal 1 states. When the Vm input or output stands at its internal 0 state, all inputs and 

outputs affected by Vm stand at their normally defined internal logic states. 

4.5 N (Negate) (X-OR) Dependency 

The symbol denoting negate dependency is the letter N. See Figure 10. Each input or output affected 

by an Nm input or output stands in an exclusive-OR relationship with the Nm input or output. 

If a = 0, then c = b 

If a = 1, then c = b 

FIGURE 10 - N (NEGATE) (X-OR) DEPENDENCY 
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When an Nm input or output stands at its internal 1 state, the internal logic state of each input and each 

output affected by Nm is the complement of what it would otherwise be. When an Nm input or 

output stands at its internal 0 state, all inputs and outputs affected by Nm stand at their normally 

defined internal logic states. 

4.6 Z (I nterconnection) Dependency 

The symbol denoting interconnection dependency is the letter 2. 

Interconnection dependency is used to indicate the existence of internal logic connections between 

inputs, outputs, internal inputs, and/or internal outputs. 

The internal logic state of an input or output affected by a 2m input or output will be the same as the 

internal logic state of the 2m input or output, unless modified by additional dependency notation. 

See Figure 11. 

a-fG1 ;l.-c 
b-u.Z2 J 

where 

where 

FIGURE 11- Z (INTERCONNECTION) DEPENDENCY 
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4.7 C (Control) Dependency 

The symbol denoting control dependency is the letter C. 

Control inputs are usually used to enable or disable the data (D, J, K, R, or S) inputs of storage 

elements. They may take on their internal 1 states (be active) either statically or dynamically. I n the 

latter case the dynamic input symbol is used as shown in the third example of Figure 12. 

a-fc~ 
b-12D 

a~1 af' a~& s-b C2 == b 1 C2 := b & 
c 1.!!, c 2}!. c R 

/ -
Note AND relationship of a and b 

~
-

a G1 

b 1.20 
c C2 

= 

l
-

a 120 

b 1.20 

c G1 

d C2 

a~;;'1 _ 
b & & S 

c & R 

d -

Input c selects which of a or b is stored when d goes low. 

FIGURE 12 - C (CONTROL) DEPENDENCY 

When a Cm input or output stands at its internal 1 state, the inputs affected by Cm have their normally 

defined effect on the function of the element, i.e., these inputs are enabled. When a Cm input or 

output stands at its internal 0 state, the inputs affected by Cm are disabled and have no effect on the 

function of the element. 

4.8 S (Set) and R (Reset) Dependencies 

The symbol denoting set dependency is the letter S. The symbol denoting reset dependency is the 

letter R. 
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Set and reset dependencies are used if it is 

necessary to specify the effect of the combi­

nation R=S=1 on a bistable element. Case 1 in 

Figure 13 does not use S or R dependency. 

When an Sm input is at its internal 1 state, 

outputs affected by the Sm input will react, 

regardless of the state of an R input, as they 

normally would react to the combination S=1, 

R=O. See cases 2, 4, and 5 in Figure 13. 

When an Rm input is at its internal 1 state, 

outputs affected by the Rm input will react, 

regardless of the state of an S input, as they 

normally would react to the combination S=O, 

R=1. See cases 3,4, and 5 in Figure 13. 

When an Sm or Rm input is at its internal 0 

state, it has no effect. 

Note that the noncomplementary output 

patterns in cases 4 and 5 are only pseudo stable. 

The simultaneous return of the inputs to 

S= R=O produces an unforeseeable stable and 

complementary output pattern. 

CASE 1 

s---fl-: 
"-LJ-o 

CASE 2 

s-Fl-: 
"-LJ-o 

CASE 3 

s-fl-o 
"-tJ-" 

CASE 4 

s-Fl-: 
"~o 

CASE 5 

s-Fl-: 
"-U0 

o = external 0 state 

nc = no change 

S R Q Q 

0 0 nc nc 
0 1 0 1 
1 0 1 0 
1 1 ? ? 

S R Q Q 

0 0 nc nc 
0 1 0 1 
1 0 1 0 
1 1 1 0 

S R Q Q 

0 0 nc nc 

0 1 0 1 
1 0 1 0 
1 1 0 1 

S R Q Q 

0 0 nc nc 
0 1 0 1 
1 0 1 0 
1 1 1 1 

S R Q Q 

0 0 nc nc 

0 1 0 1 
1 0 1 0 
1 1 0 0 

1 = external 1 state 

? = unspecified 

4.9 EN (Enable) Dependency 
FIGURE 13 - S (SET) AND 

R (RESET) DEPENDENCIES 

The symbol denoting enable dependency is the combination of letters EN. 

An ENm input has the same effect on outputs as an EN input, see 3.1, but it effects only those outputs 

labeled with the identifying number m. It also affects those inputs labeled with the identifying number 
m. By contrast, an EN input affects all outputs and no inputs. The effect of an ENm input on an 

affected input is identical to that of a Cm input. See Figure 14. 
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When an ENm input stands at its internal 1 state, the inputs affected by ENm have their normally 

defined effect on the function of the element and the outputs affected by this input stand at their 

normally defined internal logic states, i.e., these inputs and outputs are enabled. 

tV' b 

_----lENt If a = 0, b is disabled and d = c 
If a = 1, c is disabled and d = b 

FIGURE 14 - EN (ENABLE) DEPENDENCY 

When an ENm input stands at its internal 0 state, the inputs affected by ENm are disabled and have no 

effect on the function of the element, and the outputs affected by ENm are also disabled. Open­

collector outputs are turned off, three-state outputs stand at their normally defined internal logic 

states but externally exhibit high impedance, and all other outputs (e.g., totem-pole outputs) stand at 

their internal 0 states. 

4.10 M (Mode) Dependency 

The symbol denoting mode dependency is the letter M. 

Mode dependency is used to indicate that the effects of particular inputs and outputs of an element 

depend on the mode in which the element is operating. 

If an input or output has the same effect in different modes of operation, the identifying numbers 

of the relevant affecting Mm inputs will appear in the label of that affected input or output between 

parentheses and separated by solidi. See Figure 19. 

4.10.1 M Dependency Affecting Inputs 

M dependency affects inputs the same as C dependency. When an Mm input or Mm output stands at 

its internal 1 state, the inputs affected by this Mm input or Mm output have their normally defined 

effect on the function of the element, i.e., the inputs are enabled. 

When an Mm input or Mm output stands at its internal 0 state, the inputs affected by this Mm input or 

Mm output have no effect on the function of the element. When an affected input has several sets of 

labels separated by solidi (e.g., C4/2--)o/3+), any set in which the identifying number of the Mm input 

or Mm output appears has no effect and is to be ignored. This represents disabling of some of the 

functions of a multifunction input. 
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The circuit in Figure 15 has two inputs, band c, that control which one of four modes (0, 1,2, or 3) 

will exist at any time. Inputs d, e, and fare D inputs subject to dynamic control (clocking) by the a 

input. The numbers 1 and 2 are in the series chosen to indicate the modes so inputs e and f are only 

enabled in mode 1 (for parallel loading) and input d is only enabled in mode 2 (for serial loading). 

Note that input a has three functions. It is the clock for entering data. In mode 2, it causes right 

shifting of data, which means a shift away from the control block. In mode 3, it causes the contents of 

the register to be incremented by one count. 

4.10.2 

1,40 

Note that all operations are synchronous. 

In MODE 0 (b = 0, c = 0), the outputs 
remain at their existing states as none 
of the inputs has an effect. 

In MO DE 1 (b = 1, c = 0), parallel loading 
takes place thru inputs e and f. 

In MODE 2 (b = 0, c = 1), shifting down 
and serial loading thru input d take place. 

In MODE 3 (b = c = 1), counting up by 
increment of 1 per clock pulse takes place. 

FIGURE 15 - M (MODE) DEPENDENCY AFFECTING INPUTS 

M Dependency Affecting Outputs 

When an Mm input or Mm output stands at its internal 1 state, the affected outputs stand at their 

normally defined internal logic states, Le., the outputs are enabled. 

When an Mm input or Mm output stands at its internal 0 state, at each affected output any set of labels 

containing the identifying number of that Mm input or Mm output has no effect and is to be ignored. 

When an output has several different sets of labels separated by solidi (e.g., 2,4/3,5), only those sets 

in which the identifying number of this Mm input or Mm output appears are to be ignored. 

alll b C2'1 d 
c 20 

In Figure 16, mode 1 exists when the a input 

stands at its internal 1 state. The delayed 

output symbol is effective only in mode 1 

(when input a = 1) in which case the device 

functions as a pulse-triggered flip-flop. See 

Section 5. When input a = 0, the device is 

not in mode 1 so the delayed output symbol 

has no effect and the device functions as a 

transparent latch. 
FIGURE 16 - TYPE OF FLIP-FLOP DETERMINED 

BY MODE 
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In Figure 17, if input a stands at its internal 1 

state establishing mode 1, output b will stand 

at its internal 1 state only when the content 

of the register equals 9. Since output b is 

located in the common-control block with no 

defined function outside of mode 1, the state 

of this output outside of mode 1 is not defined 

by the symbol. 

In Figure 18, if input a stands at its internal 1 

state establishing mode 1, output b will stand 

at its internal 1 state only when the content 

of the register equals 15. If input a stands at 

its internal 0 state, output b will stand at its 

internal 1 state only when the content of the 

register equals O. 

In F igu re 19 inputs a and b are binary weighted 

to generate the numbers 0, 1, 2, or 3. This 

determines which one of the four modes 

exists. 

At output e the label set causing negation 

(if c = 1) is effectiv.e only in modes 2 and 3. 

In modes 0 and 1 this output stands at its 

normally defined state as if it had no labels. 

At output f the label set has effect when the 

mode is not 0 so output e is negated (if 

a-1M1 
I 
I 

~ 

1CT=9 i-- b 

I 
I 
I 

~ 
FIGURE 17 - DISABLING AN OUTPUT OF THE 

COMMON~ONTROLBLOCK 

I 
I 

~ 
I 
I 
I 

S 
FIGURE 18 - DETERMINING AN OUTPUT'S 

FUNCTION 

FIGURE 19 - DEPENDENT RELATIONSHIPS 
AFFECTED BY MODE 

c = 1) in modes 1, 2, and 3. I n mode 0 the label set has no effect so the output stands at its normally 

defined state. In this example 0,4 is equivalent to (1/2/3)4. At output 9 there are two label sets. The 

first set, causing negation (if c = 1), is effective only in mode 2. The second set, subjecting 9 to AND 

dependency on d, has effect only in mode 3. 

Note that in mode 0 none of the dependency relationships has any effect on the outputs, so e, f, and 9 

will all stand at the same state. 

4.11 A (Address) Dependency 

The symbol denoting address dependency is the letter A. 
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Address dependency provides a clear representation of those elements, particularly memories, that use 

address control inputs to select specified sections of a multidimensional array. Such a section of a 

memory array is usually called a word. The purpose of address dependency is to allow a symbolic 

presentation of the entire array. An input of the array shown at a particular element of this general 

section is common to the corresponding elements of all selected sections of the array. An output 

of the array shown at a particular element of this general section is the result of the OR function of 

the outputs of the corresponding elements of selected sections. I f the label of an output of the array 

shown at a particular element of this general section indicates that this output is an open·circuit 

output or a three-state output, then this indication refers to the output of the array and not to those 

of the sections of the array. 

Inputs that are not affected by any affecting address input have their normally defined effect on all 

sections of the array, whereas inputs affected by an address input have their normally defined effect 

only on the section selected by that address input. 

An affecting address input is labelled with the letter A followed by an identifying number that 

corresponds with the address of the particular section of the array selected by this input. Within 

the general section presented by the symbol, inputs and outputs affected by an Am input are labelled 

with the letter A, which stands for the identifying numbers, i.e., the addresses, of the particular 
sections. 

a A1 
b A2 
c- AJ 
d C4 

EN1 
EN2 
ENJ 
C4 

FIGURE 20 - A (ADDRESS) DEPENDENCY 

Figure 20 shows a 3-word by 2-bit memory having a separate address line for each word and uses 

EN dependency to explain the operation. To select word 1, input a is taken to its 1 state, which 

establishes mode 1. Data can now be clocked into the inputs marked "1,40". Unless words 2 and 3 

are also selected, data cannot be clocked in at the inputs marked "2,40" and "3,40". The outputs 

will be the OR functions of the selected outputs, i.e., only those enabled by the active EN functions. 

The identifying numbers of affecting address inputs correspond with the addresses of the sections 

selected by these inputs. They need not necessarily differ from those of other affecting dependency­

inputs (e.g., G, V, N, ... J, because in the general section presented by the symbol they are replaced by 
the letter A. 
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If there are several sets of affecting Am inputs for the purpose of independent and possibly 

simultaneous access to sections of the array, then the letter A is modified to 1A, 2A, ... Because they 

have access to the same sections of the array, these sets of A inputs may have the same identifying 

numbers. 

Figure 21 is another illustration of the concept. 

RAM 16 X 4 

EN 

)Af. 
C1 

FIGURE 21 

FIGURE 21 - ARRAY OF 16 SECTIONS OF FOUR TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 
COMPRISING A 16-WORD X 4-BIT RANDOM-ACCESS MEMORY 

TABLE IV - SUMMARY OF DEPENDENCY NOTATION 

TYPE OF LETTER AFFECTING INPUT AFFECTING INPUT 
DEPENDENCY SYMBOL* AT ITS 1-STATE AT ITS O-STATE 

Address A Permits action (address selected) Prevents action (address not selected) 

Control C Permits action Prevents action 

Prevents action of inputs. 
<>outputs off. 

Enable EN Permits action v outputs at external high impedance, 
no change in internal logic state. 

Other outputs at internal 0 state. 

AND G Permits action Imposes 0 state 

Mode M Permits action (mode selected) Prevents action (mode not selected) 

Negate (X-OR) N Complements state No effect 

RESET R Affected output reacts as 
No effect it would to S = 0, R = 1 

SET S 
Affected output reacts as No effect it would to S = 1, R = 0 

OR V Imposes 1 state Permits action 

Interconnection Z Imposes 1 state Imposes 0 state 

"These letter symbols appear at the AFFECTING input (or output) and are followed by a number. Each input 

(or output) AFFECTED by that input is labeled with that same number. When the labels EN, R, and S appear at 

inputs without the following numbers, the descriptions above do not apply. The action of these inputs is 

described under "Symbols Inside The Outline", see 3.1. 
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BISTABLE ELEMENTS 

The dynamic input symbol, the postponed output symbol, and dependency notation provide the tools 

to differentiate four main types of bistable elements and make synchronous and asynchronous inputs 

easily recognizable. See Figure 22. The first column shows the essential distinguishing features; the 

other columns show examples. 

Transparent latches have a level-operated control input. The D input is active as long as the C input 

is at its internal 1 state. The outputs respond immediately. Edge-triggered elements accept data from 

D, J, K, R, or S inputs on the active transition of C. Pulse-triggered elements require the setup of data 

before the start of the control pulse; the C input is considered static since the data must be maintained 

as long as C is at its 1 state. The output is postponed until C returns to its 0 state. The data-lock-out 

element is similar to the pulse-triggered version except that the C input is considered dynamic in that 

shortly after C goes through its active transition, the data inputs are disabled and data does not have to 

be held. However, the output is still postponed until the C input returns to its initial external level. 

Notice that synchronous inputs can be readily recognized by their dependency labels (1 D, 1J, 1 K, 1S, 

1 R) compared to the asynchronous inputs (S, R), which are not dependent on the C inputs. 

r---, 
I I 

lCm r-
I I L __ ...l 

TRANSPARENT 
LATCHES 
r---' 

-tern ~ 
I I L ___ .l 

EDGE-TRIGGERED 

r--, 
I I 

lCm ~r-
I I L ___ ..J 

PULSE-TRIGGERED 

r - --, 

+cm~~ 
I I L ___ ..J 

DATA-LOCK-OUT 

flC~ 
C2 
20 

1/2 SN7475 

1/2 SN7474 

SN74110 

flJ 
Cl 

lK 
R 

1/2 SN74LS107 

1J 
Cl 
lK 
R 

1/2 SN74107 

1/2SN74111 

FIGURE 22 - FOUR TYPES OF BISTABLE CIRCUITS 
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6 CODERS 

The general symbol for a coder or code 

converter is shown in Figure 23. X and Y 

may be replaced by appropriate indications 

of the code used to represent the infor­

mation at the inputs and at the outputs, 

respectively. FIGURE 23 - CODER GENERAL SYMBOL 

Indication of code conversion is based on the following rule: 

Depending on the input code, the internal logic states of the inputs determine an internal value. 

This value is reproduced by the internal logic states of the outputs, depending on the output 

code. 

The indication of the relationships between the internal logic states of the inputs and the internal 

value is accomplished by: 

1) labelling the inputs with numbers. In this case the internal value equals the sum of the 

weights associated with those inputs that stand at their internal 1-state, or by 

2) replacing X by an appropriate indication of the input code and labelling the inputs with 

characters that refer to this code. 

The relationships between the internal value and the internal logic states of the outputs are 

indicated by: 

1) labelling each output with a list of numbers representing those internal values that lead to 

the internal 1-state of that output. These numbers shall be separated by solidi as in Figure 

24. This labelling may also be applied when Y is replaced by a letter denoting a type of 

dependency (see Section 7). If a continuous range of internal values produces the internal 1 

state of an output, this can be indicated by two numbers that are inclusively the beginning 

and the end of the range, with these two numbers separated by three dots, e.g., 4 ... 9== 

4/5/6/7 /8/9, or by 

2) replacing Y by an appropriate indication of the output code and labelling the outputs with 

characters that refer to this code as in Figure 25. 

Alternatively, the general symbol may be used together with an appropriate reference to a table in 

which the relationship between the inputs and outputs is indicated. This is a recommended way 

to symbolize a PROM after it has been programmed. 

TEXAS INSTRUMENTS 
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EXPLANATION OF NEW LOGIC SYMBOLS 

TRUTH TABLE 

INPUTS OUTPUTS 
c b a 9 f e d 

x/v 0 0 0 0 0 0 0 

1 1/4 0 0 1 0 0 0 1 

2 2/3 0 1 0 0 0 1 0 
4 3/4 0 1 1 0 1 1 0 

7 1 0 0 0 1 0 1 
1 0 1 0 0 0 0 
1 1 0 0 0 0 0 
1 1 1 1 0 0 0 

FIGURE 24 - AN xIV CODE CONVERTER 

1 

2 
4 

X/OCT 

9 
h 

c 
0 
0 
0 
0 
1 
1 
1 
1 

INPUTS 
b a 
0 0 
0 1 
1 0 
1 1 
0 0 
0 1 
1 0 
1 1 

TRUTH TABLE 

OUTPUTS 
j i h 9 f e d 
0 0 0 0 0 0 0 
0 0 0 0 0 0 1 
0 0 0 0 0 1 0 
0 0 0 0 1 0 0 
0 0 0 1 0 0 0 
0 0 1 0 0 0 0 
0 1 0 0 0 0 0 
1 0 0 0 0 0 0 

FIGURE 25 - AN X/OCTAL CODE CONVERTER 

7 USE OF A CODER TO PRODUCE AFFECTING INPUTS 

It often occurs that a set of affecting inputs 

for dependency notation is produced by 

decoding the signals on certain inputs to an 

element. In such a case use can be made of 

the symbol for a coder as an embedded 

symbol. See Figure 26. 

If all affecting inputs produced by a coder 

are of the same type and their identifying 

numbers correspond with the numbers shown 

at the outputs of the coder, Y (in the qualify­

ing symbol X/V) may be replaced by the 

letter denoting the type of dependency. 

The indications of the affecting inputs should 
then be omitted. See Figure 27. 

X/V 

0 G1 
1 G2 
2 V4 

2/3 N5 

C3 
I . 

FIGURE 26 - PRODUCING VARIOUS TYPES OF 
DEPENDENCIES 

=[JX/MO --

2 1 = 
2 D

/V --

1 0 MO 
2 1 M1 

2 M2 

I I 
I I 

FIGURE 27 - PRODUCING ONE TYPE OF 
DEPENDENCY 
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EXPLANATION OF NEW LOGIC SYMBOLS 

8 USE OF BINARY GROUPING TO PRODUCE AFFECTING INPUTS 

If all affecting inputs produced by a coder are of the same type and have consecutive identifying 

numbers not necessarily corresponding with the numbers that would have been shown at the outputs 

of the coder, use can be made of the binary grouping symbol (see 3.1). k external lines effectively 

generate 2k internal inputs. The bracket is followed by the letter denoting the type of dependency 

followed by ~. The m 1 is to be replaced by the smallest identifying number and the m2 by the 

largest one, as shown in Figure 28. 

x/v 
0 AO 
1 Al 

=f:}:~-
2 A2 
3 A3 
4 A4 
5 A5 
6 A6 

I 7 
I 

A7 

=f}~~ 
XIV 

G5 
G6 
G7 
G8 

I 
I 

FIGURE 28 - USE OF THE BINARY GROUPING SYMBOL 

9 SEQUENCE OF INPUT LABELS 

If an input having a single functional effect is affected by other inputs, the qualifying symbol (if there 

is any) for that functional effect is preceded by the labels corresponding to the affecting inputs. 

The left-to-right order of these preceding labels is the order in which the effects or modifications 

must be applied. The affected input has no functional effect on the element if the logic state of any 

one of the affecting inputs, considered separately, would cause the affected input to have no effect, 

regardless of the logic states of other affecting inputs. 

If an input has several different functional effects or has several different sets of affecting inputs, 

depending on the mode of action, the input may be shown as often as required. However, there are 

cases in which this method of presentation is not advantageous. In those cases the input may be shown 

once with the different sets of labels separated by solidi. See Figure 29. No meaning is attached to the 

order of these sets of labels. If one of the functional effects of an input is that of an unlabelled input 

of the element, a solidus will precede the first set of labels shown. 

TEXAS INSTRUMENTS 
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EXPLANATION OF NEW LOGIC SYMBOLS 

If all inputs of a combinational element are 

disabled (caused to have no effect on the 

function of the element), the internal logic 

states of the outputs of the element are not 

specified by the symbol. If all inputs of a 

sequential element are disabled, the content 

of this element is not changed and the out­

puts remain at their existing internal logic 

states. 

Labels may be factored using algebraic 

techniques . 

a~l---
b G2 

c 1~/~,~~ 

FIGURE 29 - INPUT LABELS 

FIGURE 30 - FACTORING INPUT LABELS 

10 SEQUENCE OF OUTPUT LABELS 

If an output has a number of different labels, regardless of whether they are identifying numbers of 

affecting inputs or outputs or not, these labels are shown in the following order: 

1) if the postponed output symbol has to be shown, this comes first, if necessary preceded by 

the indications of the inputs to which it must be applied; 

2) followed by the labels indicating modifications of the internal logic state of the output, 

such that the left-to-right order of these labels corresponds with the order in which their 

effects must be applied; 

3) followed by the label indicating the effect of the output on inputs and other outputs of the 

element. 
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EXPLANATION OF NEW LOGIC SYMBOLS 

Symbols for open-circuit or three-state 

outputs, where applicable, are placed just 

inside the outside boundary of the symbol 

adjacent to the output line. See Figure 31. 

If an output needs several different sets of 

labels that represent alternative functions 
FIGURE 31 - PLACEMENT OF 3-STATE SYMBOLS 

(e.g., depending on the mode of action), these sets may be shown on different output lines that must 

be connected outside the outline. However, there are cases in which this method of presentation is not 
advantageous. In those cases the output may be shown once with the different sets of labels separated 

by solidi. See Figure 32. 

Two adjacent identifying numbers of affecting inputs in a set of labels that are not already separated 

by a nonnumeric character should be separated by a comma. 

If a set of labels of an output not containing a 

solidus contains the identifying number of an 

affecting Mm input standing at its internal 0 

state, this set of labels has no effect on that 

output. af~-~~;=~~~;=~tb = ai~--lcT:-tb 
- lCT=15 

--------- ------Labels may be factored using algebraic 

techniques. FIGURE 32 - OUTPUT LABELS 

FIGURE 33 - FACTORING OUTPUT LABELS 

If you have questions on this Explanation 
of New Logic Symbols, please contact: 

F .A. Mann MS 49 
Texas Instruments Incorporated 
P.O. Box 225012 
Dallas, Texas 75265 
Telephone (214) 995-2867 

IEEE Standards may be purchased from: 

Institute of Electrical and Electronics Engineers, Inc. 
345 East 47th Street 
New York, N.Y. 10017 

International Electrotechnical Commission (lEC) 
publications may be purchased from: 

American National Standards Institute, Inc. 
1430 Broadway 
New York, N.Y. 10018 

TEXAS INSTRUMENTS 
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MECHANICAL DATA 

ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit type(s) listed in the page 

heading regardless of package. The availability of a circuit function in a particular package is denoted by an 
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical outline 
drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the following 
example. 

EXAMPLE: SN 54ALS01 J ·00 

1. Prefix 

MUST CONTAIN TWO TO FOUR LETTERS 

SN Standard Prefix 

SNJ MIL-STD·883 Processed 

JANB MIL·M·38510 Processed 

;' / j!; f~ l S ~~~;, ~ ~:/) 

t:'/ 

2. Unique Circuit Description 

MUST CONTAIN SIX TO NINE CHARACTERS 

Examples: 

54ALSOOA 

74AS74 

74ALS1645 

3. Package 

MUST CONTAIN ONE OR TWO LETTERS 

J, JD, JT, JW, N, NT, NW (Dual·in·line packages) t 

FH, FK, FE or FN (Chip carriers) 

(From pin·connection diagram on individual data sheet) 

4. Instructions (Dash No.) 

MUST CONTAIN TWO NUMBERS 

- 00 No special instructions 

- 10 Solder·dipped leads (N and NT packages only) 

t These circuits in dual-in-line packages are shipped in one of the carriers shown below, Unless a specific method of shipment is specified by the customer 

Iwith possible additional costsl. circuits will be shipped in the most practical carrier. Please contact your TI sales representative for the method that will best 

suit your particular needs. 

Dual-in·line (J, JD, JT, JW, N, NT, NW) 

- Slide Magazines 
- A·Channel Plastic Tubing 
- Barnes Carrier (N only) 
- Sectioned Cardboard Box 
- Individual Plastic Box 

TEXAS INSTRUMENTS 
INCORPORATED 
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MECHANICAL DATA 

FH and FK ceramic chip carrier packages 

Both versions of these hermetically sealed chip carrier packages have ceramic bases. The FH package has a single-layer 
base with a ceramic lid and glass seal. The FK package has a three-layer base with a metal lid and braze seal, 

The packages arc intended for surface mounting on solder lands on 1,27 (O.050-inch) centers. Terminals require no 
additional cleaning or processing when used in soldered assembly. 

FH and FK packages are identical to the FC and FD packages, respectively. The new designations are used to indicate 
devices whose terminal assignments conform to a forthcoming JEDEC Standard. 

FH AND FK CERAMIC CHIP CARRIER PACKAGES 

(28-terminal package shown) 

CERAMIC CHIP CARRIERS 

~---------A----------~ 
JEDEC 

NO. OF 
OUTLINE 

DESIGNATION" 
TERMINALS MIN MAX 

MS004CB 20 
B.69 

10.3421 

9,09 

10.3581 
18 11 HI 15 14 13 12 

MS004CC 28 
11,23 11,63 

1O.4·UI 10.4581 

MS004CD 44 
16.26 

10.6401 

16,76 

10.6601 

MS004CE 52 
18,78 19,32 

10.7391 10.7611 

MS004CF 68 
23,83 

10.9381 
24.43 

10.9621 

MS004CG 84 
28,83 29,59 

11.1351 11.1651 

MIN MAX 

7.80 9,09 

10.3071 10.3581 

10.31 11,63 

10.4061 10.4581 
12,56 14.22 

10.4951 10.5601 
12,58 14,22 

10.4951 10.5601 
12,6 21,8 

10.4951 10.8621 
12,6 27,0 

10.4951 11.0651 

* All dimensions and notes for the specified JEDEC outline apply . 

0.71 (0.028) --l f.-
0,56 (0.022) 

FH 
(FC) 

~I 2,54 (0.100) r--t 1,63 (0.064) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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MECHANICAL DATA 

FE ceramic chip carrier packages 

Each of these hermetically sealed lead less chip carrier packages has a metal cap, a 3-layer ceramic base, and a brazed 
seal. The packages are intended for surface mounting on solder lands on 1,27-mm (O.050-inch) centers. Terminals re­
quire no additional cleaning or processing when used in soldered assembly. 

1,4010,0551 
84ID451 

~~ 

27 28 I 

RECTANGULAR FE CERAMIC CHIP CARRIER PACKAGE 

(28·terminal package shown) 

12 

II 

10 NUMBER 
OF 

TERMINALS 

28 

Al 

MIN MAX 

8.76 9,02 
103451 103551 
11,30-;n6 

MIN 

13,84 
105451 
13,84 

A2 al 

MAX MIN MAX 

14,10 7,80 795 
105551 103071 10313) 
14-;16 rO:3413:03 

B2 C2 

MIN MAX MIN MAX 

12,88 13,03 1,65 2,01 
105071 10513) 10 065) 100791 
12,8S-----rJ.03 1,6-5 2,01 

32 104451 10,4551 105451 105551 104071 10 513) ,~-+-~,---,-__ --+-_____ ,----,,_IO~07) 105131 ~,0791 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

TEXAS INSTRUMENTS 
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MECHANICAL DATA 

FN plastic chip carrier package 

Each of these chip carrier packages consists of a circuit mounted on a lead frame and encapsulated within an electri­
cally nonconductive plastic compound. The compound withstands soldering temperatures with no deformation, and 
circuit performance characteristics remain stable when the devices are operated in high-humidity conditions. The 
packages are intended for surface mounting on solder lands on 1 ,27-mm (O.050-inch) centers. Leads require no addi­
tional cleaning or processing when used in soldered assembly. 

NO.OF 
TERMINALS MIN 

20 
9,35 

(0.368) 

28 
11,89 

(0.468) 

44 16,97 
(0.G68) 

52 
19,51 

(0.768) 

68 
24,59 

(0.968) 

1,27 (0.050) X 450 

NOM 

A 
MAX 
10,03 

(0.395) 
12,57 

(0.495) 
17,65 

(0.695) 
20.19 

(0.795) 
25,27 

(0.995) 

B 
MIN 
8,89 

(0.350) 
11,43 

(0.450) 
16,51 

(0.650) 
19,05 

(0.750) 
24.13 

(0.950) 

FN PLASTIC CHIP CARRIER PACKAGE 

128-terminal package shown) 

MAX MIN 
9,04 8,08 

(0.356) (0,318) 
11,58 10,62 

(0.456) (0.418) 
16,66 15,70 
(0.656) (0.618) 
19,20 18,24 

(0.756) (0.718) 
24,28 23,32 

(0.956) (0.918) 

4,78 (0.188) 
4,06 (0.160) 

1,14 (0.045) 
0,63 (0.025) 

C 

2,41 (0.095) MIN 

MAX 
8,38 

(0.330) 
10,92 

(0.430) 
16,00 

(0.630) 
18,54 

(0.730) 
23,62 

(0.930) 

[ 19 

[ 20 

( 21 

( 22 

( 23 

[ 24 

25 

18 17 16 15 

26 27 28 

o 

6 ] 

/ 

~
'14(0:45)X450+ 

NOM 

B------~ 

~----------- A------------~.I 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

TEXAS INSTRUMENTS 
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MECHANICAL DATA 

JG ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and 8-lead frame. Hermetic seal­
ing is accomplished with glass. The package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers 
(see Note a). Once the leads are compressed and inserted, sufficient tension is provided to secure the package in the 
board during soldering. Non-shiny tin-plated leads require no additional cleaning or processing when used in soldered 
assembly. 

a·PIN JG CERAMIC r ~;(~~3~~)1 
1~0®CRI 

""(o~"""MO 
ct.~ct. ~:~~:~,m: 0000 

6,22(0245) 

_I ~'78(O'070) MAX BPLACES I 1,27 (0050) NOM 

E!P\ 
-.-- GLASS 

5,O~~;00) ..l SEALANT 

- SEATING PLANE . f 
.1Q§:. .0,51 1O,020~ f-- 0,76 (0,030) MIN 

90' ~ MIN 8 PLACES 
8 PLACES .,\....- 0,356 10,014) I. J w,_.-J I-.... 0,58 (0.023) 

0,203(0,008) ~3,30(O,130) ---'r--~ 

8 PLACES MIN 8 'PLACES 

1,6 (0,065) 
0,4 (0,015) 
4 PLACES 

PIN SPACING 
2,5410,100) T,P, 

(S •• ~Iot. 8) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline is located within 0,25 (0,010) of its true longitudinal position. 

TEXAS INSTRUMENTS 
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MECHANICAL DATA 

J ceramic packages (including JT and JW dual-in-line and JQ quad-in-line packages) 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The JT packages are intended for insertion in mounting-hole rows on 
7,62 (0.300) centers, JW packages for mounting-hole rows on 15,24 (0.600) centers, and the JQ quad-in-line 
package for mounting-hole rows on 1 5,24 (0.600) and 20,32 (0.800) centers. Once the leads are compressed and 
inserted sufficient tension is provided to secure the package in the board during soldering. Tin-plated ("bright-dipped") 
leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14-, 16-, and 20-pin packages, the letter J Is used by itself since these packages are available only in the 7,62 (0.300) row spacing. For the 

24-pln packages, If no second letter or row sp,cing Is specified, the package Is assum9d to have 15,24 (0.600) row spacing. 

14-PIN J CERAMIC 

19,18107651 r;;1g9407B5 

Foil. Within JEDEC TOm and @ @ @ ® @ 0 CD 

"'":OO'AA"~:'::'"",,,,,," i: : : : : : : I 
~ __ -+~__ ~2ill ~ ~ 

7.11 10':B~! 10.2901 0 CD 00 CD 00 
~ 

1,7810.0701 MAX 14 PLACES 

r;;;;;;;t:;;;;;;;;;v CLASS ~ SEALANT 

~:~: :~:~~~: '4 PLACES 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

16-PIN J CERAMIC 

19940.7B5 ---J 
19,1810.7551 I 

~@@@®®@0 

··· .. ·,.""t:::::J II.§' ~;:~;;: . 
-1 1.2710.0501 NOM 

8B \;:;;:;~;:;;:;;:;;::;~I- SE~L~S~T 

!h: ~".. ~ SEATING PLANE ---.L--...-I ~ Ilf--tt--tt--1ttO,7610.0JOI MIN 

Ie PLACES ....l\...-~:~~~ :~~~:: jl!.. ~~:8\~CO~~116 PLACES 
Ie PLACES ~1~0.J810.0151 

~:~~ :~:~~:: 4 PLACES 

• For memories of 64 bits and up and a few MSI/LSI products In Series 54174 and Series 54S/74S that are deriv­

ed from memory circuit bars, this maximum is 7,62 (0.300), All other dimensions apply without modification. 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true (ongitudinal position. 

TEXAS INSTRUMENTS 
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MECHANICAL DATA 

J ceramic dual-in-line packages (continued) 

7.62 (0 300) 
6,22 (0 245) 

1 1.27 (0 050) NOM 

20-PIN J CERAMIC 

0000®000®® 
ct.sct. ~:~~:~.~~~: 

~ 
5.08(0200) 

-SEATING PLANE • MAX 

~ 3.30M(~N130) f 
20 PLACES II 0.358(0.014) ...... ,-------y 

.-.\10*-0.203 (0.008) I 
20 PLACES 

(SeoNateo) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

24-PIN JT CERAMIC, O.300-INCH ROW SPACING 

8,26 (0.325) 
7,37 (0.290) 

1,27 (0.050) NOM 

\+-----31,8 (1.250) MAX--------+4 

0,51 (0.020) 
MIN 

SEATING PLANE--..... ....L..----r-+~ 

J I--- 0,356 (0.014) 
~ \ 0,203 (0.008) 

24 PLACES 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a, Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

TEXAS INSTRUMENTS 
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MECHANICAL DATA 

J ceramic dual-in-line packages (continued) 

G. 

0,63 (0.0251 R 
NOM 

24-PIN JW CERAMIC 

32,8 (1.2901 
31,3 (1.2351 

@@@@@@@@@@@@ 

1,91 (0.0751 
£1,27 (0.0501 1,78 (0.0701 MAX 24 PLACES t-i 

GLASS SEALANT F-=;.:,;...----------;I--;-,I.-

~ U!8.~m 

Fells within J E DEC MO-015AA dimensions 

'-hL , * 4,06 (0.1601 24 PLACES '1 3,17(0,1251 

-L ~:~~ :~:~~~: 4 PLACES 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline Is located within 0,25 (0.010) of Its true longitudinal position. 
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MECHANICAL DATA 

ceramic packages - side-braze (JD suffix) 

This is a hermetically sealed ceramic package with a metal cap and side-brazed tin-plated leads. 

ct ct 
t=A~ 

~-a.~ ~ 
..11...-0.25 (0.010) 

NOM 

~ DIM 

r-- 5,1 (0.200) 
MAX 

0,51 (0.020) In-...... "T'''1"''T''Y"'T..,.J;;:;::;:::~~;::;;:;s..;:::;::;:;::;::::;:::;::;::::;;--;-
" .. 7:: ::r~ , 
'CA~~~""" oi 1--1 ~jt~ ;:;; :::::: ----IL.-f- ~~~ 10.120) 

--l I-, 0,53 (0.021) 
2,54 (0.100) T.P. ~ 
PIN SPACING 
(See Note 81 

24 28 40 48 52 64 

A ± 0.25 (0.010) 15.24 (0.600) 15.24 (0.600) 15.24 (0.600) 15.24 (0.600) 15,24 (0.600) 22,86 (0.900) 

B MAX 31.8 (1.25) 36.8 (1.45) 52.1 (2.05) 62.2 (2.45) 67.3 (2.65) 82.6 (3.25) 

C NOM 15.0 (0.590) 15.0 (0.590) 15.0 (0.590) 15.0 (0.590) 15,0 (0.590) 22.6 (0.890) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline is located within 0.25 (0.010) of its true longitudinal position. 

TEXAS INSTRUMENTS 
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MECHANICAL DATA 

P plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on an a-lead frame and encapsulated within a plastic com­
pound. The compound will withstand soldering temperature with no deformation and circuit performance 
characteristics remain stable when operated in high-humidity conditions. The package is intended for insertion in 
mounting-hole rows on 7 ,62-mm (0.300) centers (see Note a). Once the leads are compressed and inserted, suffi­
cient tension is provided to secure the package in the board during soldering. Solder-plated leads require no additional 
cleaning or processing when used in soldered assembly. 

ft.~7'62 10.3001 T, p, ft. 
IS •• Noto 01 

r- 0,35 ' 0,026 1 1;'0250'00101\1 

a·PIN P PLASTIC 

INDEX DDT 

8000 

\\ 0,26 o,oa 
....-\'1--10.011 . 0.0031 

B PLACES 

3,1710.1251L-.L 

MIN I II 
2,5410.1001 T, P. 

6PLACES 
IS.,. Notta) 

II 0,407'0,076 
., r-10.Q16 . 0.003) 

6 PLACES 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin is within 0,13 (0.0005) radius of trua position (TP) at the gauge plane with maximum material condition and unit installed. 
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MECHANICAL DATA 

N plastic packages (including NT and NW dual-in-packages) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within an electri­
cally nonconductive plastic compound. The compound will withstand soldering temperature with no deformation and 
circuit performance characteristics remain stable when operated in high-humidity conditions. The packages are intend­
ed for insertion in mounting-hole rows on 7,62 (0.300) centers for the NT packages and on 15,24 (0.600) centers for 
the NW packages. Once the leads are compressed and inserted, sufficient tension is provided to secure the package in 
the board during soldering. Leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14-, 16-, 20-, and 28-pin packages, the letter N is used by itself since these packages are available in only one row'spacing width -7,62 

(0.3001 for the 14-, 16-, 18-, and 20-pin packages and 15,24 (0.6001 for the 28'pin package. For the 24-pin package, if no second letter or row 

spacing is specified, the package is assumed to have 15,24 (0.6001 row spacing. 

'i~'i (07j~~:~'.~~01 
6.35" 0.25 

(0.250" 0.0101 

2 0 (0.0801 NOM -1 . .., f--l.78 (0.0701 MAX 14 PLACES 

51· --'- , """~"'~ --';;.25 (0.0101 5 08 (0.2001 MAX MIN = 
NOM '.---1-

lOS' - SEATING PLANE ;!~:Y ~:;~~~~i MIN 90" 
14 PLACES J;""- 0.28' 0.08 0457> 0076 

(0.011.0.0031 3.17 (0.1251 MIN l ~ ~f-(0:018'0:0031 
14 PLACES 14 PLACES 

(See Notes b and c) (O~O~~ : ~:~!O) (Sea Notes band c) 

4 PLACES. PIN SPACING 2.54 (0.1001 T. P. 
(See Not.a) 

Falls Within JEDEC TO-116 and EIA MO-OO1AA OlmenSlons 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

16-PIN N PLASTIC r '9aI07aoIMAx---j 

~@@@@@@~ 

~
'i. ,~::~~;~,l;:. ':':::::,::i:::::] 
., 2.0100aOINOM 00000000 

. -L --i 1--'.7aIO,070 I MAX '6 PLACES 

--,- , 0'5110'0201~11 't.O,2S (0.010) NOM MIN 

-SEATING PLAN:,081O:1.01 MAX -*--
~ ~ --! 0.a:2'~~~~IE~'N 

'6PLACES 11- 0.2a'0.Oa 'U~ _IL 0457.0076 
...,r--(0.011! 0.0031 3,17 (0.125) MIN --, r--(0:018! 0:0031 

16 PLACES 1,65(0065) 16PlACES 
(See NotesbandCI 0,38 (0.015) lSetNotesb.ndCI 

Parts may be supplied in accordance with the 

alternate side view at the option of TI plants 

located in Europe. In this case, the overall 

length of the package is 22,1 (0.870) max. 

4 PLACES PIN SPACING 2,54 (0.1001 T. P. 
(See Notea) 

ALTERNATE SlOE VIEW 

~ ~1.78(0.070IMAX16PLACES 

f 0'5'~~~20lmmwl 
5.0a 10.20.1 MAX ..i..... 

~
~ 1-0.a:6'~~~~~~1N 

3.17 (0.12,5) MIN L~ ~~0.457tO.076 
(0.018:!0.0031 

2.41 (00951 16 PLACES 

1,02 (0.0401 PIN SPACING 2.54 (0.1001 T. P. (s.. Note5bandC) 

4PLACES (See Notea) 

ALL DIMENSIONS ARE IN MI LLiMETERS AND PARENTHETICALLY IN INCHES. 

NOTES: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

b. This dimension does not apply for solder-dipped leads. 

c. When ,older·dlpped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.0201 above seating plane. 

TEXAS INSTRUMENTS 8·13 
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MECHANICAL DATA 

N plastic dual-in-line packages (continued) 

20-PIN N PLASTIC 1----24,77109751 I 23.2210.9141 "I 

'I. 'I. 

a,,,· 0." 
(0300'00101 

6,86'0,25 
10.270'0010) 

~ 2,OIQ080)NQM 

~~:::::::,::: 
L'gO! ~ 

20 PLACES ---1~(Q°O;~: ~'~~3) 
20PLACES 

Parts may be supplied in accordance 

with the alternate side view at the op­

tion of TI plants located in Europe. In 

this case, the overall length of the 

package is 26,7 (1.050) max. 

'::,~:::=='V V V v : v : v J 
0®00®0®®®@ 
---1 t-"-,,78 (0 070) MAX 20 PLACES 

,o.'''oo'"'~ 5,08 (0100) MAX MIN 

! ~[I -J 0,B4 10033) MIN -I 16 PLACES 

,~ ;JL ~ --1~0,457,om6 3,94(01551 ----,r---(001St00031 
3,17 (0 1251 20PlACES 

1,68100661 
0.22(0-009) PIN SPACING 2,54 W 100) T. P 

4PLACES 

ALTERNATE SIDE VIEW 

--1 r-1.78 (Q 0701 MAX 20 PLACES 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

24-PIN NT PLASTIC. O.300-INCH ROW SPACING 

14------- 31.8 (1.250) MAX --------t 

ct.Etct. 7,62:t0,25 
(0.300 ± 0.010) 

7,1 (0.280) MAX 

-, --.l. 2,0 (0.080) NOM 

t;\ ~ L 0,25 (0.010) NOM 

I ~ \ --SEATING PLANE 

-l r-~',:~ \~ .. ~~~)) 24 PLACES 

LJ4 pi~CES ~, 
-\\-

0,28 :t 0,08 
(0.011 :t 0.003) 

24 PLACES 

5,~08~.200) rnO~ 
~ 24 PLACES 

MIAX -f~J- -.j f- 0,84 (0.033) MIN 

3,17 (0.125) MIN - L ~ -..j I--- 0,457 ~ 0.076 

2,16 (0.085) MAX 
4 PLACES PIN SPACING 2,54 (0.100) T.P. 

(0018 ± 0.003) 
24 PLACES 

(Sae Note a) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTES: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

b. This dimension does not apply for solder-dipped leads. 

c. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating plane. 

TEXAS INSTRUMENTS 
INCORPORATED 
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MECHANICAL DATA 

N plastic dual-in-line packages (continued) 

24·PIN NW PLASTIC 

32,8 (1,290) MAX--------I 

@@@@@@@@@@@@ 

14'~6~550)1 CD 0 0 0 ® ® 0 ® ® @ ® @ 
2,0 (0.080) NOM I H ~,25 (0.010) NOM --j r 1,78 (0.070) MAX 24 PLACES 

-~ ~I ---. '---r---oJ ~ 5,08 (0.200) MAX 

-SEATINGPLANE-.--- J L -Ij 
~ 24 PLACES 0,51 (0.020) MIN _ 

0,28 ± 0,08 ..,,.- J I ~ 0,83 (0.033) MIN I [3,17 (0.125) MIN 
(0.011 ± 0.003) 24 PLACES 24 PLACES 

24 PLACES 0,457. 0,076 ..... 2,42 (0.095) MAX ~ 
(See Notesband c) (0.018:1 0.003), 4 PLACES 

24 PLACES PIN SPACING 2,54 (0.100) T. P. 
(See Notes b and c) (See Note 01 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES, 

NOTES: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

b, This dimension does not apply for solder·dipped leads. 

c, When solder·dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating plane. 

TEXAS INSTRUMENTS 8·15 
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c:a I 
C) 

z S 
"C m 

28·PIN N PLASTIC ~ n 
r-+ ::z: o· l=-
"C 2 Ql 
C"l n " Ql l=-ee 
~ r-

I- 36,6 (1.440) MAX .1 

®®@@@@@@@@)@@@@ 
n- O 
0 l=-::l 
r-+ -t :;' l=-c 
CD .e: 

." 

~ 0 
~ ITI 
0 >< 
:!! > 
~ (J1 
'" -

EITHER~ 
INDEX 

o z_ 
~ 8 z 
§ ~ (J1 
'" 0-i 
~ ~;;C 
~ ~ c:: 
.~ c ~ 
;;1 ITI x 

Z ~ 

'" -i 
'" (J1 m 

CD000®0000@@@@@ 
ct 15,24 ± 0,25 ct r, (O'600 ± 0'010)~ 

D,51J~ND --.-t = 1 ~ 5,O~ (0.200) MAX 

t . --SEATING PLANE f J l 317 (0.125) MIN '~~ ~ D,2B , O,OB 0,46' D,OB .110- L.......L !j 'O,B4(0.033) MIN 
(0.011 ± 0.003) (0.018 ± 0.003) ~ ~ I 1,27 ± 0,51 11'" PIN SPACING 2,54 (0.100) T. P. =:!I (0.050' 0.020) 

(See Note a) 1,52 (0.060) NOM 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 



MECHANICAL DATA 

N plastic pa'ckages (continued) 

40-PIN N PLASTIC 

r 53,1 (2.090) MAX 'I 

~~1~iR~:::::::::::::::::: 1 
CD .@ 

<t. 15,24 ± 0,25 <t. 

~".600 , O'01"J 0,51 (0.020) 

~ :1 MIN -.-

!1O:. ~ -SEATING PLANE~ ~.2(0) MAX 
---;- 3.17 (0.125) MIN 
90 0,28 ± 0,08 0 457 + 0 076 

(0.011 ± 0.003)\1 (0:018 ~ 0:003)~~ ~ j 0,84 (0.033) MIN 

PIN SPACING 2 54 (0 100) T P ~ 
(See N'ote ai .. 1,52 (0.060) NOM ,1.40 (0.055) 

ALL D)MENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

48·PIN, 52·PIN, AND 64·PIN N PLASTIC 

I 

"®. 
BMAX 

'I <t. <t. 

r.=:-:J ElTHER~ 
:1 ClO

:· 1 INDEX 

90° 

-
CD • 

PIN SPACING IS 2,54 (0.100)T.P. 
(Sea Note a) 

~ DIM 
48 52 64 

A ± '0,25 (0.010) 15,24 (0.600) 15,24 (0.600) 22,86 (0.900) 
BMAX 62,2 (2.45) 67,3 (2.65) 81,3 (3.20) 

ALL OIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

TEXAS INSTRUMENTS 8·17 
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IC SOCKETS 

Texas Instruments lines of off-the-shelf interconnection products are designed specifically to meet the performance needs of 
volume commercial applications. They provide both the economy of a standard product line and performance features 
developed after many year's experience with custom designs. Foremost among these is our ability to selectively bond a 
wrought gold stripe at the contact point. No waste. Reduced cost. Reliable contacts. 

Wrought Gold Contact 
Plate a contact with gold and you get a better contact. More reliable, longer lasting. Increase the gold, you improve the 
contact. But gold is precious, so improved performance has to be costly - right? Wrong. Because now you can get the gold 
only where it is needed - at the point of contact. 

How? With selective metallurgical bonding; a gold stripe inlay. Not porous plating, but durable wrought gold bonded to the 
contact by the same technology used to produce clad coins and thermostat metals. 

Texas Instruments, Attleboro, Massachusetts, is the world's largest producer of these multimetal systems. We also know our 
way around electronics. The result? A full line of reliable, low cost, interconnection systems featuring an extra measure of 
gold where it's needed. Premium performance at no premium in price. 

IC Sockets 
Texas Instruments family of I C sockets includes every type and size in common use today, and as wide a choice of contact 
materials as you'll find anywhere. Choose from open or closed entry wire-wrapped t sockets, standard or low profile solder 
tail sockets, cable plugs, and component platforms. Sizes from 8 to 40 pins. 

Additional information including pricing and delivery quotations may be obtained from your nearest TI Distributor, TI 
Representative, or: 

tRegistered trademark of Gardner-Denver 

Texas Instruments Incorporated 
Connector Systems Department 
MS 14-3 
Attleboro, Massachusetts 02703 
Telephone: (617) 699-3800 
TELEX: ABORA927708 

_I, 
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LOW PROFILE SOCKETS 

IDENTIFICATION NOTCH 

~r~'~'-~l ~~ -

TOLERANCE --J f--. 100 

NON-CUMULATIVE TYP. 

SOLDER TAIL 

C-93 SERIES GOLD-CLAD CONTACTS 

• Universal mounting and packaging 

• Anti-wicking wafer 

• Stand-off tabs on base for solder flush 

• Redundant contact points for low contact resistance, 
high reliability and repetitive insertion 

• Closed entry construction 

MATERIAL: 

A. Body-glass filled nylon (GFN) 

B. Contact-copper nickel alloy 

C. Finish-see part number schedule 

NOTES: 

A. Sockets meet requirements of Texas Instruments 
test specification TS·0005 and test report 
TR·0003 

B. Operating temperature -65°C to ±150°C 

C. Contacts have redundant spring elements 
D. Accommodates standard·IC leads up to .024" 

square, rectangular, or .024" diameter 

E. Contact is designed and oriented in the plastic 
body to generate maximum possible contact 
pressure 

F. Socket is designed to achieve maximum density 
on boards 

G. Sockets may be mounted end to end on .100" 
centers continuous line or on .400" centers 
row to row 

H. Socket is designed to prevent IC leads from 
contacting P.C. board 

I. Closed entry feature provided to facilitate 
automatic IC insertion and protects the IC 
leads against damage 

rl=W=;J 

~ft 
.3JOMAX 

.150 MAX 

.007 :1~~ 
f--- X ~ IC LEAD GUARD 

8 Pin 14 Pin 16 Pin 18 Pin 20 Pin 22 Pin 24 Pin 28 Pin 40 Pin 

Dimension X ±.005 .300 .300 .300 .300 .300 0400 .600 .600 .600 

Dimension V ±.01O .400 .700 .800 .900 1.000 1 .1 00 1 .200 1 ADO 2.000 

Dimension W (max) .400 .400 .400 AOO .400 .500 .700 .700 .700 

PART NUMBER 
SCHEDULE 

BLACK BODY 

Pins 

8 C9308-02 

14 C9314·02 

16 C9316-02 

18 C9318·02 

20 C9320-02 

22 C9322·02 

24 C9324-02 

28 C9328-02 

40 C9340-02 

CONTACT FINISH 
50 microinch mini­
mum gold strip 
inlay 

9-5 
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STANDARD PROFILE SOCKET 

SOLDER TAIL 
C-B2 SERIES PLATED CONTACTS • C-92 SERIES GOLD CLAD CONTACTS 

WIRE WRAP 
C-B1 SERIES PLATED CONTACTS • C-91 SERIES GOLD CLAD CONTACTS 

IDENTIFICATION 

• Designed for low cost, reliable, high density production packaging 
• Universal mounting and packaging capabilities 
• B to 40 pin lead configurations 
• Contacts accommodate _015" through _024" rectangular or round 

dual-in-line leads 
• Wire wrap posts held to true position of .015" providing a true 

position of .020" on boards for efficient automatic wire wrapping 

WIRE WRAP SOLDER TAIL 

IDENTIFICATION SOLDER 
FOR PIN NO.1 -;;::? 

rr-mrq~rr 
. raHil-1al Ial-{il·~ 

FOR PIN NO 1 =z. 1-Y -1 STANDOFFS 

raI'~-1B1 1B1-1B1-1B1- -_. I ~."" 1 = ~1 
] IfLLq ~ ! · ~® @lev 

raI-ral-l§] lal-raJ-raJ- _J- j Ii = a! = =! a =-0 

NON.C0~~~'~Y~t- -=rf TOL. ---[1001-
·NON·CUMULATIVE ITYP I 

MATERIAL: 
A. Body-glass filled 

nylon (GFN) 
B. Contact-phosphor 

bronze per 00-B-750 
(C-8l) copper nickel 
alloy (C-9l) 

C. Finish-see part 
number schedule 

Dimension V ±0.10 

Dimension W (max) 

Dimension X ±.005 

Dimension Y ±0.1 0 

Dimension Z ±.005 

---1100 
ITYP. 

COVER TYPICAL LOCKING 

~S~~r.ol COVER ~I W~I_=r='2fOMAX I OPTIONAL • 

~ 
,D.H. I I 

~ 
: 2JO I 

T:-. -'"~r·l 
-.025 007 .144 , 

f-x-I---

NOTES: 
A. Sockets meet requirements of Texas 

Instruments test specification TS-0003 
and test report TR-OOOl 

B. Contacts are replaceable 
C. Contacts have redundant spring elements 
D. Cover is removeable 
E. Contact is designed and oriented in the 

plastic body to generate maximum 
possible contact pressure 

F. Operating temperature -65°C to +150°C 

8 Pin 14 Pin 16 Pin 18 Pin 

.465 .765 .865 .965 

.400 .400 .400 .400 

.300 .300 .300 .300 

NA .400 .400 .400 

.280 .280 .280 .280 

G. Sockets are designed to achieve maximum 
density on boards and may be mounted 
.400" row to row centers 

H. Closed entry cover is provided to facilitate 
automatic insertion and protect IC leads 
against damage 

I. Accommodates standard IC leads up to 
.024" square, rectangular or .024" dia. 

J. Contact retention - 7 Ibs. min. 
K. Sockets are capable of being automati­

cally or semiautomatically wire wrapped 

20Pin 24 Pin 28 Pin 36 Pin 40 Pin 

1.065 1.280 1.480 1.845 2.045 

.400 .700 .700 .700 .700 

.300 .600 .600 .600 .600 

.400 .500 .500 .800 1.000 

.280 .280 .280 .325 .325 



WIRE WRAP 

OPEN ENTRY CLOSED ENTRY 

PART - 11 NUMBER 

SCHEDULE 

Contact 
Pins 

Black Black 

Finish Body Cover 

8 
Series 

C810854 C810804 

14 C811454 C811404 
C-81 

16 C811654 C811604 
200-400 

18 C811854 C811804 
microinch 

20 
min tin 

C812054 C812004 

24 C812454 C812404 
per 

28 
MIL-T-l0727 

C812854 C812804 

36 C813604 

40 C814004 

8 
Series 

C910850 C910800 

C-91 
14 C911450 C911400 

50 microinch 
16 C911650 C911600 

18 C911850 C911800 
min 

20 C912050 C912000 
gold stripe 

24 C912450 C912400 
inlay 

28 C912850 C912800 

36 C913600 

40 C914000 

SOLDER TAIL 

PART 

NUMBER 

SCHEDULE 

Contact 

Finish 

Series 

C-82 
30 microinch 
min gold per 
MIL-G-45204 
over 
50 microinch 
min nickel per 
QQ-N-290 

Series 

C-82 
50 microinch 
min gold per 
MIL-G-45204 
over 
100 microinch 
min nickel per 
QQ-N-290 

Series 

C-82 

200-400 
microinch 
min tin per 
MIL-T-l0727 

Series 

C-92 

100-microinch 
min 
gold stripe 
inlay 

OPEN ENTRY 

~ 
Black 

Pins 
Body 

8 C820850 

14 C821450 

16 C821650 

18 C821850 

24 C822450 

28 C822850 

36 

40 

8 C820852 

14 C821452 

16 C821652 

18 C821852 

24 C822452 

28 C822852 

36 

40 

8 C820854 

14 C821454 

16 C821654 

18 C821854 

24 C822454 

28 C822854 

36 

40 

8 C920850 

14 C921450 

16 C921650 

18 C921850 

24 C922450 

28 C922850 

36 

40 

CLOSED ENTRY 

~ 
Black 

Cover 

C820800 

C821400 

C821600 

C821800 

C822400 

C822800 

C823600 

C824000 

C820802 

C821402 

C821602 

C821802 

C822402 

C822802 

C823602 

C824002 

C820804 

C821404 

C821604 

C821804 

C822404 

C822804 

C823604 

C824004 

C920800 

C921400 

C921600 

C921800 

C922400 

C922800 

C923600 

C924000 

~ 
~ 
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SINGLE BEAM SOCKETS 

LOW PROFILE/HIGH RETENTION 

ca7 SERIES BERYLLIUM COPPER CONTACTS caa SERIES PHOSPHOR BRONZE CONTACTS 
The C87 socket utilizes a beryllium copper contact spring 
with a 200J.l inch minimum tin alloy finish in the contact 
area. This contact system has been recognized as the standard 
high performance combination. The system maintains the 
highest withdrawal and normal forces, along with the ability 
to retain these properties after cycling. 

The C88 socket utilizes a specially processed high-strength 
copper alloy spring with a 200J.l inch minimum tin alloy fin­
ish in the contact area. This uniquely engineered contact 
system has been designed to achieve the performance charac­
teristics that normally require a beryllium copper spring. 
The device, available at a significantly lower cost than the 
beryllium copper version, offers the advantage of a substan­
tial cost reduction without sacrificing critical performance 
requirements. 

PIN NO.1 IDENTIFICATION 

CO'ORW~'ff 

~~Ll 
I-- B 

I 

c=J~, .025 UUlflf (0.64) 

IL TYP. I..-
.018...... (21~~) 

(0.46) . 

MATERIAL: 

A. Body - Glass reinforced polyester 
UL rating 94V-0. 

*B. Contacts - C87 Series, beryllium 
copper - C88 Series, phosphor 
bronze. 

C. Contact finish - tin plate: 200J.l 
micro inch min. thick in contact 
area. 

8 Pin 14Pin 16 Pin 

Dimension A (7,62) (7,62) (7,62) 
.300 .300 .300 

Dimension B (10,16) (17,78) (20,32) 
.400 .700 .800 

Dimension C (9,40) (9,40) (9,40) 
.370 .370 .370 

NOTES: 

A. Operating temperature: -40°C to +105°C 

B. Contact rating: 1 amp 

C. Contact capacitance: 2 picofarads max. 

D. Contact resistance: 20 milliohms max. 

E. Dielectric withstanding voltage: 1000 V.A.C. min. 

F. Insulation resistance: 100,000 megohms min. 

G. Insertion force - 16 position "blunt IC" 1.010 
lead): .5#/lead nominal 

H. Withdrawal force 1.008 test blade) 
C87 Series 

Initial: 155 gm nominal 
After probing with a .014 blade: 98 gm nominal 
After probing with a .025 blade: 87 gm nominal 

C88 Series 
Initial: 112 gm nominal 
After probing 2 times with .014 blade: 82 gm 

nominal 
After probing 2 times with .025 blade: 29 gm 

nominal 

I. Normal force (.010 deflection): 250 gm min. 

J. Polarization identification: a white circle at the #1 
position. 

K. Full test reports, #TR 801015 for C87 Series and 
#TR 810112 for C88 Series, are available from 
your local sales office. 

18 Pin 20 Pin 22 Pin 24 Pin 28 Pin 40 Pin 

(7,62) (7,62) (10,16) (15,24) (15,24) (15,24) 
.300 .300 .400 .600 .600 .600 

(22,86) (25,40) (27,90) (30,48) (35,36) (50,80) 
.900 1.000 1.100 1.200 1.400 2.000 
(9,40) (9,40) (11,94) (17,02) (17,02) (17,02) 
.370 .370 .470 .670 .670 .670 

*Also available: C98-Gold Inlay, C89-Copper Alloy 

PART NUMBER SCHEDULE 

til 
I 
I 



SCRIEW MACHINE SOCKETS 

LOW PROFILE 
C71 SERIES WIRE WRAP. C72 SERIES SOLDER TAIL 

• Gold contacts with gold sleeve or tin sleeve 

PART NUMBER SCHEDULE 

rA--i 
T 0000000000 

~ DO 
~ 0000000000 

~~~~ 

t 
o 
I 

---.L 

,-,--,---------,-,-, ~­
.090 

T 
.510 
l 

e71 SERIES 

t 

+ ~. 
.170 In -L .053~n,1 ~ T TI .1200 OIA.---.-1U 

T 1~·023 
C72 SERIES OIA. 

MATERIAL: 

A. Body - Thermoplastic, meeting U L specification 
94-V-O 

B. Contact - Bery"ium copper 00-C-530, finish -
gold over nickel per mil-G-45204 

C. Sleeve - Brass 00-B-626, finish - gold over nickel 
per mil-G-45204 or tin over nickel per mil-T-l0727 

NOTES: 

A. Open body construction and high standoffs pro­
vide improved cleaning and heat dissipation 

B. Accept standard I.C. leads .010± .003 x .018± 

.003 or .010 to .022 dia. 

C. Accept I.C. lead lengths from .090 to .155 

D. Operating temperatures: 
Gold sleeve _650 C to 1250 C 
Ti n sl eeve _400 C to 1000 C 

E. Performance - meets req. of T.I. test spec. T.S. 
0008 as shown in test report T.R. 1021. 

6 Pin 8 Pin 14 Pin 16 Pin 18 Pin 20 Pin 22 Pin 24 Pin 28 Pin 36 Pin 40 Pin 64 Pin 

GOLD SLEEVES 

Pins C71 C72 
Wire Wrap Solder Tail 

6 C7106-03* C7206-09* 

8 C7108-03 C7208-09 

14 C7114-03 C7214-09 

16 C7116-03 C7216-09 

18 C7118-03 C7218-09 

20 C7120-03 C7220-09 

22 C7122-03 C7222-09 

24 C7124-03 C7224-09 

28 C7128-03 C7228-09 

40 C7140-03 C7240-09 

64 C7164-03* C7264-09* 

TIN SLEEVES 

6 C7106-53 * C7206-59" 

8 C7108-53 C7208-59 

14 C7114-53 C7214-59 

16 C7116-53 C7216-59 

18 C7118-53 C7218-59 

20 C7120-53 C7220-59 

22 C7122-53 C7222-59 

24 C7124-53 C7224-59 

28 C7128-53 C7228-59 

40 C7140-53 C7240-59 

64 C7164-53 " C7264-59* 

Note: Contacts for one- and two-
level wire wrapping are also avail-

Dimension A max. .300 0400 .700 .800 .900 1.000 1.100 1.200 1.400 1.800 2.000 3.200 able. Contact the factory for details. 
Dimension B i .005 .200 .300 .600 .700 .800 .900 1.000 1.100 1.300 1.700 1.900 3.100 

Dimension C max. .400 0400 0400 0400 .400 .400 .500 .700 .700 .700 .700 1.000 "Minimum order requirements on 

Dimension D ±.005 .30n .300 .300 .300 .300 .300 .400 .600 .600 .600 .600 .900 
these parts. Alternate insulator 
materials may be used. 
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SPECIAL SOCKETS 

SLIM PACKAGE 
C8424-03 • C9324-03 

.300 row to row spacing on the low profile edgegrip 

42 POSlnON QUAD PACKAGE 

mr 
~--

C4742-11 

m-I.,l 
17,7S 
1.700) 

-- J 

[Q!1iI== m-=liIliil O 0 17,78 
(.700) 

I!!IIID=:= :'=IIiIIIIIJ 

~_ll[[_EJ 
,--8 ~I 

~~ ~J 
-+I 1- 1.778 

(.070) 

C4W64-11 SERIES 64 STAGGERED PINS 

MATERIAL: 

A. Body: 94V·0 
glass filled 
polyester 

B, Contact: Cop­
per alloy 

C, Finish: Tin 
plating: 120" 
min, 

NOTES: 

A. Operating tem· 
perature: 
_40°C to 
+100°C 

rTI 15.24 (.6r 
3.81 I I I 530 
~~~~..J 1-1+-(,208) 

~~~l 
25.2 

Si~~~~~~T 

~w UU~ 

SHRINK PACKAGE 
C4S SERIES 28 AND 40 POSITIONS 

MATERIALS: 

MATERIAL: 

A, Body: Ryton 
R·B 

B, Contact: Cop­
per alloy 

C. Finish: Tin 
plating 200" 
min. 

NOTES: 

Operating Tem· 
perature: _40°C 
to +200°C 

6.5 
(.256) 

~j 
I 1.-(.700)-.1 It 
I--n.86----J (~108) 

(.900) MIN. 

A. Body: 94V·0 glass filled polyester 

WJ] B. Contacts: Copper alloy 

C. Finish: Tin plating 125" min. 

NOTES: 

A. Operating temperature: _40°C to +100°C 

4.5 4.5 (.177) (.177) /' 8 'I 

P1~ ~=i I uJ llU 
I.--A--lf -.I I+- (1.~7~ 3.0 

I--A.......J 3.0 (.118) 
(.118) MIN. 
MIN. 

Part No. Pos. A B C 

C4S28·02 28 10.16 25,0 13.0 
(0400) (.984) (.512) 

C4S40·02 40 15.24 35.7 18.0 
(.600) (10406) (.709) 



TI Sales Offices 
ALABAMA: Huntsville. 500 W~'nn Drive, Slllte 514. 
HuntSVIlle, AL 35805, (205) 837·7510. 

ARIZONA: Phoenix, P.O. Box 35160, 8102 N. 21rJ Ave" 
SUite A, Phoenix, AZ 85021, (602) 995·1007. 

CALIFORNIA: E1 Segundo, 8ll S. IhlgL1s Sr., ~I Segund", 
CA 90245, (21l) 973·2571; Irvine, 17891 Carrw"ght Rd., 
1mne, CA 92714, (714) 660·1200, Sacramento, 19(10 POint 
West Way, SUite 171, Sactament\>, CA 95815, (916) 929·1521; 
San Diego, 4333 VIew Ridge Ave., Suite B., S;m D1t~'gu, CA 
92123, (714) 278·9600, Santa Clara, 5111 Betsy R,,,s Dt" 
Santa Clara, CA 95054, (408) 980·9L\.'(); Woodland Hills, 
21220 Erwtn St., W",dland Hills, CA 91167, (213) 704·7719 

COLORADO: Denver, 9725 E. Hampden St., Slllre 101, 
Denver, CO 80231, (l03) 695·2800. 

CONNECTICUT: Wallingford, 9 Barne> Industnal P"k 
Rd., Barnes Industrial Park, Walltni,oj,,,d, CT 06492 , (201) 
269·0074. 

FLORIDA: Clearwater, 2280 U.S. Hwy. 19N., SUlfe 232, 
Clearwater, FL lJ515, (813) 796·1926, Ft. Lauderdale, 2765 
N.W. 62ndSr., Ft. Lauderdale, FL lll09, (1051973·8502, 
Maitland. 2601 Maitland Center Parkway, Maitland. FL 32751, 
(l05) 646·9600. 

GEORGIA: Atlanta. 3 300 Norrhea~[ Expy.. Buddmg 9, 
Atlanta, GA 30141, (404) 452·4600. 

ILLINOIS: Arlington Heights. 515 W. Alconl.jUln, Arlington 
Heights, IL 60005, (l12) 640·2934. 

INDIANA: Ft. Wayne. 2020 Inw",d Dr., Ft. Wayne, IN 
46805, (219) 424·5174, Indianapolis. 2346 S. Lynhurst, SUite 
J·4clO, Indianapolis, IN 46241, (3J7) 248·8555. 

IOWA: CedarlUpids. 373 Colltns Rd. NE, SUite 200, Cedar 
Rapids, IA 52402, (319) 395·9550 

MARYLAND: Baltimore. I Rutherfl"d PI., 7131 Rutherf"rd 
Rd., Baltimore, MD 21107, (301) 944·8600 

MASSACHUSETTS: Waltham. 504 Totten Pond Rd., 
Wa1rham, MA 02154, (617) 890·7400. 

MICHIGAN: Farmington Hills, ll717 W. 12 Mde Rd., 
Farmtngron Hills, M148018, (lll) 553·1500 

MINNESOTA: Edina. 7625 Park lawn, Edina, MN 55415, 
(612) 830·1600. 

MISSOURI: Kansas City. 8080 WarJ Pkwy., Kamas City, MO 
64114, (816) 523·2500, St. Louis. 11861 Westltne InJustrtal 
DrIVe, St. LISUIS, M063141, (314) 569·7600 

NEW JERSEY: Clark. 292 T.rmtnal'Ave. Wes" Clark, NJ 
07066, (201) 574-9800. 

l'o.'EW MEXICO: Albuquerque. 5907 Alice NSE, SUite E., 
Alhuquerque, NM 87110, (505) 265·8491. 

NEW YORK, East Syracuse. 6700 OIJ Cullamer Rd., East 
Syracuse, NY 11057, (l15) 461·9291, Endicott. 112 Nanrtcuke 
Ave., P.O. Box 618, Endicott, NY 1l760, (607) 754·3900, 
Melville. 1 Huntington Quadrangle, SUite 3elO, P.O. Box 
2936, Melvtlle, NY 11747, (516) 454·6600, Poughkeepsie. 
201 South Ave., PoughkeepSie, NY 12601, (914) 473·2900, 
Rochester. 1210 Jefferson Rd., Rochester, NY 14623, (716) 
424-5400. 

NORTH CAROLINA: Charlotte. 8 Woudlawn Green, 
Woodlawn Rd., Charlotte, NC 28210, (704) 527·0930, 
Raleigh.10OOHlghwoods Blvd., SUite 118, Raleigh, 
NC 27625, (919) 876·2725. 

OHIO: Beachwood. 23408 Cor,1merce Park Rd., Beachw",J, 
OH 44122, (216) 464·6100, Dayton. Ktngsley Bldg., 4124 
Lmden Ave., Dayton, OH 45432, (513) 258·1877. 

OKLAHOMA: Tulsa. lI05 E. Skelly Dr., Stllte 110, Tulsa, 
OK 74101, (918) 749·9547. 

OREGON: Beaverton. 6700 SW J05th St., SUite 1JO, 
Beaverton, OR 97005, (503) 643·6758. 

PENNSYLVANIA: Ft. \Vashington, 575 Virginia Dr .. Fr 
W,l,hmgrnn, FA I~OH. (21Sl643·M50;ClH311pohs, PA I 5 lOti, 
420 R,lu:'>er RJ., 3 AlrpmrOtflce rK. (412) 771-t\550. 

TENNESSEE: Johnson City. P.O. Draw.r 1255, Erwm Hwy., 
John~>nCtt\', TN 17601, (615) 461·2191. 

TEXAS: Austin. 12501 Re:.eJrch BlvJ., P.O. B.1X 21)0'), 
Allsttn, TX 78721, (512) 250·7655, Dallas. P.O. Bux 1087, 
Rlch.uJ:-.llO. TX 75080; Houston. 9100 Southwest hwr. SUIre 
217.lIollst"n. TX 77016.(711) 778·6592, SanAntonio.10LlO 
CenrrJI P"rk South. S,ln Anrunlo, TX 78232. (512) 496-1779 

UTAH: Salt Lake Cit"" 3b72 We.'or 2100 Suuth. S;llr Lake Cit)'. 
UT 84120, (8011973-6110 

VIRGINIA: Fairfax. 3001 Prospem,·, birtH, VA 22011, 
(701) 849·1400, Midlothian, 11711 Sutter's Mill Ctrcle. 
Mldl."hlan, VA 23111, (804) 744·1007 

WISCONSIN: Brookfield. 201 Bishups Way, SUite 214, 
Brookfield, WI 510 ... 1. (4141 784·1040 

WASHINGTON: Redmond. 2721 152nJ Ave., N. E. Bldg 6, 
ReJm,md, WA 98052, (206) 881·3080 

CANADA: Ottawa. 436 Mac Laren Sr., Orral,\.3, CanJJd, 
K2POM8, (613) 233·lln Richmond Hill. 280Cen"e St. E., 
RIChmond Hill L4CIBI. Ontano. Canada. (4161884·9181, St. 
laurent, Ville Sr, Laurenr Qut'Pt'c, 9460 TransCanJJJ Hw~., 
St. Laurent, Quebec, Canada H4S1R7, (514) ll4·1615 A 

TI Distributors 
ALABAMA: Hall·Mark (2051817·8700. 

ARIZONA: Phoenix, Klerulti (602) 243-4101; M,"shall(6021 
968·6181, Wyle (602) 249·2232, Tucson. Klerulff (602) 
624·9986 

CALIFORNIA: Los Angeles/Orange County, Am,.. (2Jl) 
701·7500, (714) 851·8961, JACO (714) 540·1600, (2111 
998·2200, Klerulff(213) 725·0235, (714) 7ll·1711, Ma"hall 
(213) 999·5001, (2 ill 686·0141, (714) 556·6400, R.V. 
Weatherf."d (714) 634·9600, (213) 849·1451, (7141621·1261, 
Wyle (2131322~8JOO, (714) 641·1611, Son Diego. Arrow (619) 
565-4800, Klerulff (619) 278·2112, Ma"hall(619) 578·9600, 
R.V. Weatherfurd (619) 695·1700, W,le (619) 165·9171; San 
Francisco Bay Area. Arww (408) 745-6600; Klerultf (415) 
968·6292, Marshall (408) 732·1100, W,le (408) 727-2500, 
Santa Barbara. R. V. Weatherford (805)465·8551. 

COLORADO: Arrow (l01) 758·2100, Klerulti (301) 
790·4444, Wyle (303) 457·9953. 

CONNECTICUT: Arww (2011265·7741; Dlplumat (101) 
797·9674, Klerulti(203) 265·1115, Marshall (103) 265·3822; 
Milgray (203) 79;·0714. 

FLORIDA: Ft. Lauderdale. Arrow (305) 973·8502, Dlplc>mat 
(l05) 971·7160, Hall·Mark (l05) 971·9280, Klerulft (305) 
652·6950, Orlando. Arrow (305) 725·1480, Dlplumat (305) 
725-4520, Hall·Mark (l05) 855·4020, Mllgray (l05) 647·5747, 
Tampa.Dlpl"mat (812) 443·4514, Klerulff (8131576·1966. 

GEORGIA: Arrow (404) 449·8252, Hall·Mark (404) 
447·8000, Klerulff(404) 447·5252, Marshall (404) 923·5750. 

ILLINOIS: Arruw (l12) 197·3440, Diplomat (312) 595·1000, 
Hall·Mark (l12) 860·3800, Kierulff(l12) 640·0200, Newark 
(312)638·4411. 

TEXAS 
INSTRUMENTS 

INDIAN A: Indianapolis. Arrow (l J7) 241·9151, (,,,,ham 
(1l7) 634·8202, Ft. Wayne, Graham (2191421·3422. 

IOWA: A"" ... (1l9) 395· 72 30. 

KANSAS: Kansas City. G1mr(menr Sreclaitlt's (9l3) 
492·1155, Ibll·Mark (91l) 888·4747, Wichita, LCOMP (1l6) 
26;·9507. 

MARYLAND: Arr"w (JQI) 247·5200, Dlplumat (101) 
995·1226, Ibll·M,,,k (301) 796·9100, KlerulH (301) 247·5020, 
Milgra, (301) 468·6400 

MASSACHUSETTS: Arww (617)911·8110, Diplomat (617) 
429·4120, Klerulti (617) 667·83lJ, M",hall(617) 272·8200, 
Tllne (617) 915·8080 

MICHIGAN: Detroit. Arww (311) 971·8200, N,wark (311) 
967·0600, Grand lUpids. Newark (616) 243·0912 

MINNESOTA: Arrow (612) 810·1800, Hall·Mark (612) 
854-322 3, Klerulff (612) 941· 7500 

MISSOURI: Kansas City. LCOMP (816) 221·24CO, St. Louis. 
Am>w (114) 167·6888, Hall·Mark (114) 291·5150, Klerulff 
(1l41739·0855 

NEW HAMPSHIRE: Arrow (601) 608·6968. 

NEW JERSEY: Arruw (2011175·1100. (609) 235·1900, 
Diplomat (201) 785·1810, General RadiO (609) 964·8560, 
Hall·Mark (201) 171-4415. (609) 424·0880, JACO (201) 
778·4722, Klerulti(201) 575·6750, Marsh.1I (2011 340·1900, 
Milgray (609) 983·5010. 

NEW MEXICO: Arruw (505) 24 H566, Intematl,mJI 
Electrunlcs (505) 345·8127. 

NEW YORK: Long Island. Artow (516) 2ll·lO00, Diplomat 
(116) 454-6400, Hall·Mark (516) 737·0600, JACO (516) 
271·5500, Ma"hall(516) 271·2424, Mdgra\, (5161 146·5600, 
(800) 645·3986, Hall·Mark (516) 737·0600, Rochester. Arww 
(716) 275·0300, Marshall (716) 235·7620, Rochester RadiO 
Supply (716) 454·7800; Syracuse. Ar",w (1l5) 652·1000, 
Diplomat (315) 612·5000, Marshall (607) 754·1570 

NORTH CAROLINA: Arrow (919) 876·ll 32, (919) 
725·8711; Hall·Mark (919) 872-0712; Klerulff(919) 852·6261. 

OHIO: Cincinnati. Graham (5131772·1661, Hall·Mark (5111 
563·5980, Cleveland. Arrow (216) 248·3990, Hall·Mark (216) 
473·2907, Klerulff (216) 587·6558, Columbus. Hall-Mark (614) 
846·1882, Dayton. Armw (511) 435·5563; ESCO (513) 
226·1JJ3, Marshall (513) 236·8088. 

OKLAHOMA: Component SpeC13lt1es (918) 664·2820, Hall· 
Mark (918) 665·3200, Klerulff (918) 252·7537. 

OREGON: Kierulff (503) 641·9150, Wyle (503) 640·6000. 

PENNSYLVANIA: Arruw (412) 856·7000, (2151928·1800, 
General RadiO (215) 922·7037, Hall·Mark (2151 355·7300. 

TEXAS: Austin. Arrow (512) 835·4180, Component 
SpeCIalties (512) 837·8922, Hall·Mark (512) 258·6848, Kierulff 
(512) 835·2090, Dallas. Arrow (214) 386·7500; Component 
SpeCIalties (214) 357·6511, Hall-Mark (214) 341·1147, 
International Electronics (2}4) 233-9323; Klerulff(214) 
343·2400, EI Paso. International ElectroniCs (915) 778·9761; 
Houston, Arrow (713) 491·4100; Component Speclaloes (713) 
771·7237, Hall·Mark (713) 781·6100, Hamson Equipment 
(71l) 879·2600, Kierulff(713) 510·7030. 

UTAH: Dlp:omat (801) 486·4134; Klerulff (801) 973·6913, 
Wyle(801) 974·9953. 

WASHINGTON: Arrow (206) 643-4800; Klerultf (206) 
575-4420, Wyle (206) 453·8300. 

WISCONSIN: Arrow (414) 764·6600, Hall·Mark (414) 
761· 3000, Klerulff (414) 784-8160. 

CANADA: Calgary. Future (403) 259·6408, Varah (403) 
230·1235, Hamilton. Varah (416) 561·9311, Montreal.CESCO 
(514) 735·5511; Furure (514) 694·7710,Ottawa,CESCO (bI3) 
226·6905, ruture (613) 820·8313, Quebec City.C~SCO (418) 
687·4231; Toronto. CESCO (416) 661·0220, Future (416) 
663·5563, Vancouver. Future (604) 438·5545, Varah (604) 
873·3211, Winnipeg. Varah (204) 633·6190. BA 
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TI Worldwide 
Sales Offices 
ALABAMA: Huntsville. 500 Wynn Drive, Suite 514, 
Huntsville, AL 35805, (205) 837·7530. 

ARIZONA: Phoenix. P.O. Box 35160, 8102 N. 23rd Ave., 
Suite A, Phoenix, AZ 85021, (602) 995·1007. 

CALIFORNIA: EI Segundo. 831 S. Douglas St., EI Segundo, 
CA 90245, (2ll) 973·2571; levine. 17891 Cartwri~ht Rd., 
Irvine, CA 92714, (714) 660·1200; Sacramento. 1900 Point 
West Way, Suite 171, Sacramento, CA 95815, (916) 929·1521; 
San Diego. 43JJ View Ridge Ave., SUIte 8., San Doego, CA 
92IB, (714) 278·9600; Santa Clara. 5353 Betsy Ross Dr., Santa 
Clara, CA 95054, (408) 980·9000; Woodland Hills. 21220 
Erwin St., Woodland Hills, CA 91367, (ZlJ) 704·7759. 

COLORADO: Denver. 972 5 E. Hampden Sr., Suite 301, 
Denver, CO 80m, (303) 695·2800. 

CONNECTICUT: Walling/ord. 9 Barnes Industrial Park 
Rd., Bameslndustrial Park, Walhngford, (..06492, (10)) 
269·0074. 

flORIDA: Clearwater. ZZ80U.S. Hwy. 19N., SuiteZlZ, 
Clearwater, R. 33515, (8ll) 796·1926; Ft. lauderdale. 2765 
N.W. 62nd St., Ft. Lauderdale, R. )JJ09, (305) 97)·8502; 
Maitland. 2601 Maitland Center Parkway, Maitland, R. lZ751, 
(305) 646.9600. 

GEORGIA: Atlanta. ))00 Northeast Expy., Buildmg9, 
Atlanta. GA 30341, (404) 452-4600. 

ILLINOIS: Arlington Heights. 515 W. Algonquin, Arlington 
Heights. IL60005, (31Z) 640·2934. 

INDIANA: Ft, Wayne. 2020 Inwood Dr., Ft. Wayne, IN 
46805, (219) 424·5174; Indianapolis. 2346 S. Lynhurst, Suite 
)-400, Indlanapohs, IN 46241, (317) 248·8555. 

IOWA: Cedar Rapids. 373 CollIns Rd. NE, Suite 200, Cedar 
Rapids, IA 52402, (319) 395·9550. 

MARYLAND: Baltimore. I Rutherford PI., 71l) Rutherford 
Rd., Baltimore, MD21l07, (101)944·8600. 

MASSACHUSETTS: Waltham. 504 Totten Pond Rd., 
Waltham, MA 02154, (617) 890· 7400. 

MICHIGAN: Farmington Hills. JJ737 W. 12 Mile Rd .• 
Farmington H,lls, M148018, (31l) 553·1500. 

MINNESOTA: Edina. 7625 Parklawn, Edma, MN 554)5, 
(612) 830·1600. 

MISSOURI: Kansas City. 8080 Ward Pkwy., Kansas City, MO 
64114, (816) 523·2500; St.louis. 11861 Westlme Indumial 
Drive, St. Louis, M063141. (314) 569·7600. 

NEW JERSEY: Clark. 292 Terminal Ave. West, Clark, NJ 
07066. (201) 574·9800. 

NEW MEXICO: Albuquerque. 5907 Alice NSE, Suite E., 
Albuquerque, NM 8711C. (505) 265·8491. 

NEW YORK: East Syracuse. 6700 Old Collamer Rd .• East 
Syracuse, NY 1l057, (315) 463·9291; Endicott. 112 Nanticoke 
Ave .• P.O. Box 618, Endicott, NY 1l760, (607) 754·3900; 
Melville. 1 Huntington Quadrangle, Suite 3elO. P.O. Box 
2936, Melville. NY 11747. (516) 454·6600; Poughkeepsie. 
201 SouthAve., Poughkeepsie, NY 12601, (914) 473·2900; 
Rochester. mo Jefferson Rd .• Rochester. NY 14623, (716) 
424·5400. 

NORTH CAROLINA: Charlotte. 8 Woodlawn Green, 
Woodlawn Rd., Charlotte, NC 28210, (704) 527·09)0; 
Raleigh. 3000 Highwoods Blvd., Suite 118. Raleigh, 
NC 27625, (919) 876·2725. 

OHIO: Beachwood. 23408 Commerce Park Rd .• Beachwood, 
OH 44122, (216) 464·6100; Dayton. Kingsley Bldg .• 4124 
Linden Ave., Dayton, OH 45432, (513) 258·3877. 

OKlAHOMA: Tulsa. 3105 E. Skelly Dr., Suite 110. Tulsa, 
OK 74105. (918) 749·9547. 

OREGON: Beaverton. 6700 SW 105th St., Suite 110, 
Beaverton, OR 97005, (50l) 64)·6758. 

PENNSYLVANIA: Ft. Washington. 575 VlTginoa Dr., Ft. 
Washington, PA 19034, (215) 643·6450; Coraopohs, PA l5l08, 
420 Rouser Rd., 3 Airport Off,ce PK, (412) 771·8550. 

TENNESSEE: Johnson City. P.O. Drawer 1255, Erwin Hwy., 
Johnson City, TN 37601, (615) 461·2191. 

TEXAS: Austin. 12501 Research Blvd., P.O. Box 2909, 
Austm, TX 7872), (512) 250·7655; Dalla •• P.O. Box 1087, 
Richardson. TX 75080; Houston, 9100 Southwest Frwy., Suite" 
B7, Houston, TX 77036, (71l) 778·6592; San Antonio. 1000 
Central Park South, San Antonio, TX 782lZ, (512) 496·1779. 

UTAH: Salt lake City. 3672 West 2100 South, Salt Lake City, 
UT 84120, (801) 973·6310. 

VIRGINIA: Fairfax. 3001 Prospemy, FaIrfax, VA 220)1, 
(70)) 849·1400; Midlothian. 1l7l! Sutter's MIll Circle, 
MIdlothian, VA Bill, (804) 744·1007. 

WISCONSIN: Brookfield. 205 Bishops Way, Suite 214, 
BrookfIeld, WI 5)005, (414) 780040. 

WASHINGTON: Redmond. 2723 152nd Ave., N.E. Bldg 6, 
Redmond, WA 98052, (206) 881·)080. 

CANADA: Ottawa. 436 Mac Laren St., Ottawa, Canada, 
K2POM8, (6lJ) 2JJ·II77; Richmond Hill. 280 Centre St. E .• 
Richmond Hill L4CIBI. Ontario, Canada, (416) 884-9181; St, 
Laurent, Ville St. Laurent Quebec. 9460 Trans Canada Hwy .• 
St. Laurent, Quebec, Canada H4SIR7. (514) 334·3635. A 

ARGENTINA, Texas Instruments Argentma S.A.I.C.F: 
Esmeralda no. 15th Floor, 1035 Buenos Aires, Argentina, 
390963. 

AUSTRALIA (& NEW ZEALAND). Texas Instruments 
Au",aha Ltd.: Unit lA. 9 Byfield St., North Ryde (Svdney), 
New South Wales, Austral .. 2lll, 02 +887·1122; 5th Fioor, 
418 St. KilJa Road. Melbourne, Victoria, Australia 3004. 
03 + 267·4677; 171 PhilIp Highway, Elizabeth, South Austral .. 
5llZ, 08 + 255·2066. 

AUSTRIA, Texas Instruments Ges. m. b. H.: Indusmestrabe 
Bl16, A·2345 BrunniGebirge, 2236·846210. 

BELGIUM, Texas Instruments N. V. Belgium S. A.: Mercure 
Centre. Raketstraat 100. Rue de 1a Fusee. 1130 Brussel~, 
BelgIum, 021720.80.00. 

BRAZIL, Texas Instruments ElectrontcoS do Brasil Lrda.: Av. 
Faria Lima, 2003, 200 Andar-Pmheiros, Cep·OH51 Sao 
Paulo, BraZIl, 815·6166. 

DENMARK, Texas Instruments NS, Marielundvej 46E. 
DK·2730 Herlev, Denmark, 2·917400. 

FINLAND. Texas Instruments Finland OY: PL 56, 00510 
Helsinki 51, Fmland, (90) 701lll3. 

FRANCE, Texas Instruments France: Headquarters and Prod. 
Plant, BP 05,06270 Vllleneuve·Loubet, (93) 20·01·0\; Paris 
Office, BP67 8·10 Avenue Morane·Saulnler, 78141 Velizy­
Villacoublay, (3) 946·97·12; Lyon Sales Office. L'Otee 
D'Ecully, Batlmene B, Chemm de la Forestiere. 69130 Ecully, 
(7) 8JJ·04·40; Strasbourg Sales Office, Le Sebastopol 3, Quai 
Kleber, 67055 Strasbourg Cedex, (88) 22·12·66; Rennes, 2)·25 
Rue du Puits Maoger, 35100 Rennes, (99) 79.54·81; Toolouse 
Sales Office, Le Peripole-Z, Chemin du Pigeonnier de la 
Cepiere, 31100 Toulouse, (61) 44·18·19; MarseIlle Sales Office, 
NOIlly ParadlS-146 Rue ParadIS, 13006 Marseille, (91) 
37·25·30. 
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GERMANY. Texas Instruments Deutschland GmbH: Hag. 
gerry~strasse I, D·8050 Freismg, 08161·801; Kurfuersrendamm 
1951196,8·1000 Berlon 15,030·8827365; 1II, Hagen 431K,b· 
belstrasse, D·4300 Essen, 0201·24250; Frankfumr Allee 6·8. 
D·6236 Eschbom 1, 06196·43074; Hamburger Strasse 11, 
D·2000 Hamburg 76, 040·2201154, Kirchhomermasse 2. 
D·3000 Hannover 51, 0511·648021; Arabellastrasse 15, D·8000 
Muenchen 81, 089·92341; Maybachmasse 11, D·7302 Os· 
tflldem 21N"hngen, 0711·)4030. 

HONG KONG (+ PEOPLES REPUBLIC OF CHINA). 
Texas Instruments ASia Ltd.: 8th Floor, World Shippmg Crr., 
Harbour City, 7 Canton Rd., Kowloon, Hong Kong, 
3+722·1223. '. 

IRELAND. Texas Instruments (Ireland) Limited: 25 St. 
Stephens G .. en, Dubhn 2, Eire, 01 609222. 

ITALY. Texas Instruments Semiconduttori Italla Spa: Viale 
Delle Scieme, L 02015 Cittaducale (Rieti), Italy, 0746 694.1; 
Via Salafia KM 24 (Palazzo Cosma), Monterotondo Scala 
(Rome), Italy, 06 9004395; Viale Europa. 38·44, 20093 
Cologno Momese (Molano), 02 2532541; Corso SVlmra, 185, 
10100 Torino, Italy, 011 774545; Via). Barozzi, 6, 45100 
Bologna, Italy, 051355851; V,a Nazareth, 7, 35100 Padova, 
Italy, 049850386. 

KOREA. Texas Insrrum("nrs Supply Co.: Room 201, Kwang· 
poong Bldg., 24·1, Hwayand.Dong, Sungdong·ku, III Seoul, 
Korea, 02 + 464·627415. . 

MEXICO, Texas Instrum("nrs de Mexico S.A.: Ponienre 116, 
No. 489, ColonIa Vallejo, MexICO, D.F. 02300, 567·9200. 

MIDDLE EAST. Texas Instruments: No. 13, 1st Floor Mannai 

~~gbi'a~bl~IT.973 ~27'4~8al~ama, P.O Box 26335, Bahraon, 

NETHERLANDS. Texas Instruments Holland B. V., P.O. Box 
12995, (Bullewljk) 1100 AZ Amsterdam, Zuid·Oost, Holland 
(020) 5602911. 

NORWAY, Texas Instruments Norway AfS: Kr. Augustsgt. 13, 
Oslo I, Norway, (2) 206040. 

PHILIPPINES. Texas Instruments Asia Ltd.: 14th Floor, Ba· 
Lepanto Bldg., 8747 Paseo de Roxas, Makart, Metro Manila, 
Phll'ppmes, 882465. 

~~~Ir.~;~R~! kn~~~~:det:i:~fr~~h~n265~M~~e~~~°Da 
Maia, 4470 Maia, Portugal, 2·9481003. 

SCOTLAND, Texas Instruments limited: 126·128 George 
Street. Edinburgh, Scorland, EHI 2AN. 0312262691. 

SINGAPORE ( + INDIA. INDONESIA. MALAYSIA. 
THAILAND). Texas Instruments Asia Ltd.: P.O. Box 138, 
Unit #02·08, Block 6, Kolam Ayer Industrial Est .• Lorong 
Bakar Batu, Songapore 1344, Republic ofSongapore. 747·2255. 

SPAIN, Texas Instruments Espana, S.A.: C/Jose Lazaro·Gal~ 
diano No.6, Madrid 16, 11458.14.58. 

SWEDEN, Texas Instruments International Trade Cor(X)ration 
(Sverigefilialen): Box 39103, 10054 Stockholm, Sweden, 08· 
235480. 

SWITZERLAND, Texas Instrum("nts, Inc. Riedsrrasse 6, 
CH·8953 Dienkon (Zuerich) Switzerland, 1·7402220. 

TAIWAN, Texas Instruments Supply Co.: 10th Floor, Fu· 
Shmg Bldg., 71 Sung.Kiang Road, Taipei, Taiwan, Republic of 
China, 02 + 521·9lZl. 

UNITED KINGDOM. Texas Instruments Limited: Manton 
Lane, Bedford, MK41 7PA, England, 0234 67466; 186 High 
Street, Slough, SLl ILD, England, 0753 35545; St. James 
Hoose, Welhngton Road North, Stockport, SK4 2RT. England, 
0614428448. BA 
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