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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 VLS| complexities.

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

[} Reduced system power requirements
] Enhanced critical system performance
] 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:

0  Reduced system component count

[ Expanded functional capabilities

o Improved levels of cost effectiveness

(-] Compatibility of use and full DC and AC specifications enable improved system design-in cycle times

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:

(-] Improve input threshold and noise margins
Improve line driving and receiving
Maintain or increase drive capability
Increase density into VLS| functions
Implement universal logic solutions

Take advantage of new packaging

— 24-pin 300-mil DIP

— Ceramic and plastic chip carriers

© 0000

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

] 16-bit by 16-bit universal multiplier

32-bit error detector and corrector

High-performance (14 x32 x6) FPLA's

20-MHz 8-bit-slice universal processor element with on-board register file
20-MHz 14-bit controller with 9-word stack

Many additional pin-compatible ALS devices

o0 0O

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 bipotar
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 Tl’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 Tl semiconductor product is available from your nearest Tl field
sales office, local authorized Tl 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 sy
Electroni

mbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of the
c Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission (IEC)

for international use.

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

fmax

Icc

lccH

IccL

IH

L

IoH

loL

los

lozH

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.

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

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.

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

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

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

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.

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.

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).

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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GLOSSARY
ALS/AS TTL SYMBOLS, TERMS, AND DEFINITIONS

lozL

VIH

VIK

ViL

VoH

VoL

ta

tdis

Off-state (high-impedance-state) output current (of a three-state output) with low-lavel 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.

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

Low-level input voltage

An input voltage leve! 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 is guaranteed.

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.

Low-level output voltage
The voltage at an output terminal with input conditions applied that, according to the product specification,
will estabiish a low level at the output.

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

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. (tgis = tpHZ or tpLZ).

Enable time (of a three-state output)

The time interval between the specified reference points on the input and output voitage waveforms, with the
three-state output changing from a high-impedance (off) state to either of the defined active !evels thigh or
low). (ten = tpzH or tpzL).

*Current out of a terminal is given as a negative value.

TEXAS INSTRUMENTS
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ALS/AS TTL SYMBOLS, TERMS, AND DEFINITIONS -

th

tpd

tPHL

tPHZ

tPLH

tpLZ

tPZH

tPzL

tsu

tw

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.

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. {tpq = tpHL or tpLH).

Propagation delay time, high-to-low-level 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.

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.

Propagation delay time, low-to-high-level 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.

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.

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.

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.

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.

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.

Pulse duration (width)
The time interval between specified reference points on the leading and trailing edges of the pulse waveform.

TEXAS INSTRUMENTS
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GLOSSARY
ALSIAS TTL SYMBOLS, TERMS, AND DEFINITIONS

PART Il — CLASSIFICATION OF CIRCUIT COMPLEXITY
Gate Equlvalent 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 LS|, 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.

TEXAS INSTRUMENTS 1.9
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EXPLANATION OF FUNCTION TABLES

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

N X 4 <>

o
=2

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 Q before the indicated steady-state input conditions were established
complement of Qg or level of O before the indicated steady-state input conditions were established
level of Q before the most recent active transition indicated by § or

one high-level pulse

one low-level pulse

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

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 1 and/or |, 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, Qqg, or 50), 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, T Lor U, 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 QUTPUTS
MODE SERIAL PARALLEL
CLEAR IST 0| S [err miGAT[A_B ¢ D |0A 9 9% 9o
L X X X X X X X X X L L L L
H X X L X X X X X X |Qap Qo Qco Qpo
H H H t X X a b c d a b c d
H L H 1 X H X X X X Qan Qgn Qcn
H o |L t X L |X X X X| L Qan Qgn Qcn
Ho|H oL 1 H x |x x x x|agn Qcn Cpn H
H H oL 1 L X [x X X X |{0gn Qcn Qpn L
H L L X X X X X X X |Qao Qo Qco Qpo

The first line of the table represents a synchronous clearing 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 (while 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-low
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 QaA, data entered at B will be at
Qp, 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 Qpa is now at Qg, the previous levels of Qg and
Q¢ are now at Qc and Qp respectively, and the data previously at Qp 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 Qg is now at Qa, the previous levels of Q¢ and
Qp are now at Qg and Qg, respectively, and the data previously at Qg 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 ievels 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

- FROM OUTPUT TEST

UNDER TEST POINT
Cy. R
{See Note A)

1k
4

LOAD CIRCUIT FOR
BI-STATE
TOTEM-POLE QOUTPUTS

NOTE A. C_includes probe and jig capacitance.

FROM OUTPUT
UNDER TEST

CL R2 3
(See Note A) l l

LOAD CIRCUIT FOR
OPEN-COLLECTOR QUTPUTS

A

‘L Ry =R1=R2

S1

Vee
RL rest
POINT R1
FROM QUTPUT TEST

(See Note A}

UNDER TEST POINT

|p——

LOAD CIRCUIT FOR
THREE-STATE QUTPUTS

TIMING
INPUT 13v

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

HIGH-LEVEL N~ T35V
PULSE A3V 13V
i ' o3v
— g, —
—— t,, —e

h w : 3.5V
LOW-LEVEL %13V 13V
PULSE —~—— —03V

VOLTAGE WAVEFORMS
PULSE WIDTHS

—————— 35V
INPUT 13V 13V
! ! 03V
I
:o-lpLHon [ tPHL =
! ol — —Von
INPHASE | ! i '
ouTPUT 13V 3V
: Vol
1
fo- tPLH -

OUT OF PHASE ! Vo
ouTPUT 13V 13 vv

—— —voL
(See Note D)

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

OUTPUT 38V

CONTROL 13V 1.3V

{low-level 1 03V

enabling) | T i

i tPzL—e! Lz
. [ Il

WAVEFORM 1 i Y1av | | i o3V
S1 CLOSED P “TEEEFT Voo
{See Note B) tPZH—n-oi —4 r‘PHZ +

WAVEFORM 2 . "::‘.t.—_-? VOH
S$1 OPEN 1.3V 03V
(See Note B) ~0V

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, t, = tf = 2 ns, duty cyle = 50%.
D. When measuring propagation delay times of 3-state outputs, switch S1 is open.
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SERIES 54ALS[74ALS
ADVANCED LOW-POWER SCHOTTKY TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICSt

‘ALSO0A 'ALSO0A
PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES
vs vs
FREE-AIR TEMPERATURE INPUT RISE & FALL TIMES
12 —T 13 L /
Vee=5V Vee=5V
MEte=tg=5ns 12}~ Cp =50 pF
- CL=60pF - Ry =500
] 10-RL=50090 g 11[-TA=26°C /?/
E
F g = 10 tPLH 4
2 tPLH z
3 8 8 3 - tPHL.
5 ] /_/ 5 //
g 7 5 8
3 ~—_| : A
£ 8 PHL—— £ 9
A
5 6
4
-75 -50 =25 0 25 50 75 100 125 ®¢ 5 10 15 20 25 30 3B 40 45
TA-Free-Air Temperature—"C Input Rise and Fall Times (10%—980%)—ns
FIGURE 1 FIGURE 2
‘ALSO0AN ‘ALS244
PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES
vs vs
LOAD CAPACITANCE . LOAD CAPACITANCE
0 T T 90 T —
Vee=5V vee=5V
80[—tr=t¢=5ns BO f~t,=tgm5ns
RL =500 9 R( =500 2
b T = 285° 70 T = 25°
. 70-Ta=25°C vy 2 Ta=25°C
]
2 60 2 60
£ 1 £
> 50 b %50
8 40 ol é a0 ]
8 g
%5 L~ ? I~ i ///\
g e LT _—T tHL
) 2 * 20 = =
/ L1
10 / 10
©0"200 700500 800 1000 1200 1400 1600 1800 2000 00 200 400 500 800 1000 1200 1400 1600 1800 2000
C—Load Capacitance—pF Cr—Load Capacitance—pF
FIGURE 3 ‘ALSO0A FIGURE 4
POWER DISSIPATION PER GATE
vs
FREQUENCY
Kw T
Fveee [
= Ftr=tf=5ns —HH
T 7[CL=0pF Bl
& [ ClockPulse=0V 105 V[TT]
& | Allinputs switching  (H 1
5 Ta=25°C
< 4
5
g
g
g2
4
s
1om 004 0.1 04 1 4 10 40 100
f—Frequency~MHz
FIGURE 5
tData for temperatures below 0°C 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 ‘AS804A
PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES
vs vs

FREE-AIR TEMPERATURE

Vc‘c=5‘v
Ltr=tf=2ns
Cy =50pF
3l RL=5009

INPUT RISE AND FALL TIMES

T
vee=5V PHL
81— Cy =50 pF

RL =500 L~

T—Ta=25°C

L_| L~

LtPHL

tPLH

PLH

Propagation Delay times—ns
~
Propagation Delay times—ns

[
-75 50 —25 0 25 50 75 100 125 e
TA-Free-Air Temperature~°C

FIGURE 1

'AS804A
PROPAGATION DELAY TIMES
vs
LOAD CAPACITANCE

T T
Veg=5V
20—t =t4=2ns

RL=500Q P

—Ta=25°C

PHL

@
3

% 1

o

Propagation Delay times—ns

N

0
0 200 400 600 800 1000 1200 1400 1600 1800 2000
C|—Load Capacitance-pF

FIGURE 3

tData for temperatures below 0°C and above 70°C are applicable for Series 54AS Circuits only.

10 15 20 25 30 35 40 45

Input Rise and Fall Times—-ns
{1 = t 10% to 90%)

FIGURE 2
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TYPES SN54ALS00A, SN74ALS00A
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

D2661, APRIL 1982,

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

® Dependable Texas Instruments Quality
and Reliability

SNBE4ALSO0A . . . J PACKAGE

description
SN74ALSO0A ... N PACKAGE
These devices contain four independent 2-input (TOP VIEW)
NAND' gates. They perform the boolean functions
Y = ABorY = A+Bin positive logic. 1a[r Ura0vee
182 13[J4B
The SNB4ALSOOA is characterized for operation 1v[Qs 12[J4A
over the full military temperature range of —55°C to 2A E 4 1[]4ay
125°C. The. SN74ALSO0A is characterized for 28 []s 10138
operation from 0°C to 70°C. 2y e all3A
. GND[]7 3y
FUNCTION TABLE (each gate)
INPUTS OUTPUT
A B Y
H H L SNG4ALSOOA . . . FH PACKAGE
LoX H SN74ALSOOA . . . FN PACKAGE
X L H (TOP VIEW)
logic symbol
{1) &
1A———— )
8 {2) Lw
(4)
2A——— 5
51 | SLIP
28 ———
(9)
3A ———f
. (10) Lﬂ;y
(12)
4A ———— 1
an 413 Py

Pin numbers shown are for J and N packages.

NC-No internal connection

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS00A, SN74ALS00A
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

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

Supply voltage, Ve
Input voltage

Storage temperature range

recommended operating conditions

.................................................................... A"
Operating free-air temperature range: SN54ALSO0A
SN74ALSOOA . ... .

~565°Cto125°C
0°Cto70°C
-65°Cto 150°C

SN54ALS00A SN74ALS00A UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
ViH High-ievel input voltage 2 2 Vv
V”_ Low-level input voltage 0.8 0.8 \
OH High-level output current -0.4 -0.4 mA
4
loL Low-level output current 3 mA
Ta Operating free-air temperature -55 125 (o] 70 °C

electrical characteristics

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

SN54ALS00A SN74ALSO0A
PARAMETER TEST CONDITIONS NI
MIN TYP: MAX | MIN TYP: MAX UNIT
Vik Veg =45V, = -18mA -1.5 -1.5 \%
Vee = 4.5V, loH = —0.4mA 2.5 3.4
VoH \
Vee = 4.5V loy = —0.4mA 2.7 3.4
V =45V, oL = 4 mA 0.25 0.4 0.25 0.4
VoL cc oL m v
Veg =45V loL = 8 mA 0.35 0.5
Iy Vee = 5.5V, V=7V 0.1 0.1 mA
[ Vee = 5.5V, V=27V 20 20 MA
L Vee = 5.5V, V) =04V -0.1 -0.1 mA
lo$ Vee = 5.5V, Vg = 2.25V -15 ~-70 | -15 ~-70 mA
IccH Vec = 5.5V, V=0V 0.5 0.85 0.5 0.85 mA
lccL Veg =55V, V=45V 1.5 3 1.5 3 mA
1AIll typical values are at VCC =5V, Ty =25°C.
8The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
switching characteristics (see note 1)
Veg=5V. Vegc =45Vteb5YV,
Cp = 15 pF, C_ = 50 pF,
FROM TO R = 5009, R, = 500 %,
PARAMETER L = 500 L UNIT
(INPUT} (OUTPUT) Tp = 25°C Ta = MIN to MAX
"ALSO0A SN54ALS00A SN74ALSO0A
TYP MIN MAX | MIN MAX
tPLH AorB Y 4 3 14 3 1 ns
tpHL AorB Y 3 2 10 2 8 ns

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

2.4
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TYPES SN54ALS01, SN74ALS01
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982

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

Dependable Texas Instruments Quality

and Reliability

L. SN54ALS01 . . . J PACKAGE
description SN74ALSO1 . . . N PACKAGE

These devices contain four independent 2-input (TOP VIEW)

NAND gates. They perform the boolean functions ’

Y = AB or Y = A+B in positive logic. The open- v [ Usal vee

collector outputs require pull-up resistors to perform 1A E 2 130] 4Y

correctly. They may be connected to other open- 8 D3 12[]48

collector outputs to implement active-low wired-OR 2y 54 " :I 4A

or active-high wired-AND functions. Open-collector 2A[]s 10[] 3Y

devices are often used to generate higher VoH 28 BG s[] 38

levels. GND 7 8[] 3A

The SN54ALSO1 is characterized for operation over

the full military temperature range of ~55°C to

125°C. The SN74ALSO1 is characterized for opera- SN54ALSO1 . . . FH PACKAGE

tion from 0°C to 70°C. SN74ALSO1 . . . FN PACKAGE

(TOP VIEW)
O

FUNCTION TABLE (each gate)

INPUTS | OUTPUT
A B Y 1B[]4 18(] 4B
H H L NCc s 17 NC
L X H 2y [)s 16 [] 4A
X L H Nc 7 15[ NC
logic symbol AR 9 10 11 121314 A
@ R2E288
w— & oy G
B NC--No internal connection
a8
(6) M.'.zv
28
(8)
3A I\ 101,
) 3
B
(a1
aA N 13)
12 ‘ had

Pin numbers shown are for J and N packages.

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS01, SN74ALSO1
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

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

Supply voltage,Vee + .o i e e e e e e e e e e 7V
INPUEVOItAGE . . . oottt e e e e e e 7V
Off-stateoutputvoltage . ........c.vveunvunnnn P 7V
Operating free-air temperature range:  SNB4ALSOT .. ........... ... ... .... =86°Cto125°C
SN74ALSO1 ............. [ .. 0°Cto70°C
Storage temperaturerange . .......... S -65°Cto150°C
recommended operating conditions
SN54ALS01 SN74ALS01 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 \
ViL Low-level input voltage . 0.8 0.8 v
VOH High-level output voltage 5.5 5.5 Vv
4
loL Low-level output current 8 mA
TA Operating free-air temperature -55 125 (o] 70 °Cc

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

SN54ALS01 SN74ALS01
PARAMETER TEST CONDITIONS MIN_ TYP: MAX | MIN TVYP: MAX UNIT
ViK Vece = 4.5V, I = -18mA -1.5 -1.5 v
10H Veg =45V, VoH =55V 0.1 0.1 mA
Ve =45V, loL = 4 mA 0.25 0.4 0.25 0.4
VoL \
Vcc =45V loL = B mA 0.35 0.5
[ Vee = 5.5V, Vi=7V 0.1 0.1 mA
H Ve =56.5V, V=27V 20 . 20 HA
L Ve = 5.5V, V=04V ~-0.1 -0.1 mA
IccH Vee = 5.5V, Vi=0V 0.43 0.85 0.43 0.85 mA
lccL Vce =55V, Vi=45V 1.62 3 1.62 3 mA
tAll typical values are at Voo = 5V, Tp = 25°C.
switching characteristics (see note 1)
Veg =56V, Vee =45Vtob55V,
Cp = 15 pF, CL = 50 pF,
FROM TO RL = 2k, RL = 2k,
PARAMETER (INPUT) (OUTPUT) Ta = 26°C Ta = MIN to MAX UNIT
‘ALSO1 SNS4ALSO1 SN74ALS01
TYP MIN MAX | MIN MAX
tPLH AorB Y 20 23 59 23 54 ns
tPHL AorB Y 12 8 29 8 28 | ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
2.6 TEXAS INSTRUMENTS
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TYPES SN54ALS02, SN74ALS02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2661, APRIL 1982

"; 0 Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

© Dependable Texas Instruments Quality
and Reliability
SN54ALSO02 . . . J PACKAGE

SN74ALS02 ... N PACKAGE
These devices contain four independent 2-input NOR (TOP VIEW)

gates. They perform the boolean functions

description

Y = A+BorY = A-B in positive logic. v Uiavee
i ) 1A02 1304y
The SNB54ALS02 is characterized for operation over 183 12[] 48
the full military temperature range of —55°C to 2Y|:4 1[]4A
125°C. The SN74ALS02 is characterized for opera- 2As 1003y
tion from 0°C to 70°C. 28[]s 9] a8
GND[]7  a[]3A
FUNCTION TABLE (each gate)
INPUTS OUTPUT
A 8 Y
H X L SNS4ALS02 . . . FH PACKAGE
X H L SN74ALS02 ... FN PACKAGE
L L H (TOP VIEW)
logic symbol
1a—2L_| =1 )
183 1
(5)
o @) oy
28
(8)
3A——— o) ,,
s8]
(11}
aA
(12) mqy
4B
Pin numbers shown are for J and N packages. NC—No internal connection

Copyright © 1982 by Texas Instruments Incorporated
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2.8

TYPES SN54ALS02, SN74ALS02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

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

Supply voltage, Voo

Input voltage

Operating free-air temperature range: SN54ALS02

Storage temperature range

SN74ALS02

recommended operating conditions

SN64ALS02 SN74ALS02 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 6.5 4.5 3 5.5 v
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \7
oy High-level output current -0.4 -0.4 mA
4
loL Low-level output current B mA
Ta Operating free-air temperature -55 125 [0 70 °C

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

SN54ALS02 SN74ALS02
PARAMETER TEST CONDITIONS MIN_ TYP: MAX | MIN TYPT MAX UNIT
Vik Vee =45V, h = -18mA -1.5 -1.5 \
v Vec =45V, loH = —0.4mA 2.5 3.4 v
OH Vec =45V loH = —0.4 mA 27 34
v Vec =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Vee =45V oL = 8 mA 0.35 05
I Vee = 6.5V, V=7V 0.1 0.1 mA
H Vee =565V, - V=27V 20 20 Pry
e Vec =55V, V=04V -0.1 -0.1 mA
108 Vce = 5.5V, Vo = 2.26V -30 -112 | -30 —-112 | mA
lccH Vee =565V, . Vi=0V 0.86 2.2 0.86 2.2 mA
lccL Vec =65V, Vy=45V 2.16 4 2.16 4 mA
$All typical values are at VCC =5V, Ty =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 =5V, Veg = 45Vtob55V,
Cp = 16 pF, C = 50 pF,
FROM TO R = 5009, R = 5002,
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX
‘ALS02 SN64ALS02 SN74ALS02
TYP MIN MAX | MIN MAX
tPLH AorB Y 6 3 14 3 12 ns
tpHL AorB Y 5 3 1 3 10 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS03A, SN74ALS03A
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982

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

0 Dependable Texas Instruments Quality

and Reliability

d i SN54ALS0O3A . . . JPACKAGE

escription SN74ALSO3A . . . N PACKAGE
These devices contain four independent 2-input (TOP VIEW) -
NAND_gates. The_y pErfOlm the boolean functions 14 [T1 147 Vee l @
Y = A:Bor Y = A+B in positive logic. The open- 1B [J2 13(]48 .
collector outputs require pull-up resistors to perform 1Y s 12[] 4A
correctly. They may be connected to other open- 2A [Ja 1[] 4Y
collector outputs to implement active-low wired-OR 28 []s 10[]3B
or active-high wired-AND functions. Open-collector 2y s 9{] 3A
devices are often used to generate higher VoH GND B7 g[] 3y
levels.
The SN54ALSO3A is characterized for operation
over the full military temperature range of — 55 °C to SN54ALSO3A . . . FH PACKAGE
125°C. The SN74ALSO3A is characterized for SN74ALSO3A . . . FNPACKAGE
operation from 0°C to 70°C. (TOP VIEW)
8]

FUNCTION TABLE (each gate)

INPUTS | OUTPUT 1v []a 18] 4A
| A Bl Y | NC [Is NC
H H L 2A |6 16 (] 4y
L X H NC 7 15 [] NC
x ¢t H 28 []8 14 (] 3B
logic symbol
> 00 >
NZZ20m
(1) m G}
1A |
@ o>y
18 NC — No internal connection
a4 ©
(5) | NP
2B —————y
()
3A ® .
a8 {10)
(12)
aA an
413

Pin numbers shown are for J and N packages.

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS03A, SN74ALS03A
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

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

SUPPIY VOIAGE, VO + v e v e vttt et ettt e e et et e e e e e e e e e 7V
Inputvoltage . . . ...... ..o e e e e e e 7V
Off-5tate OULPUL VOIAGE . o o . v v vt ittt et it it et e it e e e e e e 7V
Operating free-air temperature range: SNB4AALSO3A ... .. .. ..ttt tiinrrnennan -55°Cto125°C
SN74ALSO3A . ...... ... oo P 0°Cto70°C
Storage temperature range . . . . v o v vttt e e e e e e e e ~65°Cto150°C
recommended operating conditions
SN54ALS03A SN74ALS03A 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 \
ViL Low-level input voltage 0.8 0.8 \
VoH High-level output voltage 5.5 5.5 \
loL Low-level output current 4 3 mA
Ta Operating free-air temperature -55 125 (4] 70 °C

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

SN64ALS03A SN74ALS03A

PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYP: MAX UNIT

VIK Vee = 45V, = -18mA -1.5 -1.5 %
I0H Vcec =45V, VoH = 5.5V 0.1 0.1 mA

VoL Vee = 4.5 V, oL = 4 mA 0.25 0.4 025 04 [

Ve =45V loL = 8 mA 0.35 0.5
[ Vce = 6.5V, Vi=7V 0.1 0.1 | mA
K Vge = 6.5V, V=27V 20 20 uA
L Vece = 5.5V, Vi =04V -0.1 -0.1 mA
lccH Vee = 5.5V, Vi=0V 0.43 0.85 0.43 0.85 mA
IccL Vee =55V, Vi =45V 1.62 3 1.62 3 mA
+All typical values are at Vo = 5V, Tp = 25°C.
switching characteristics (see note 1)
Vee =5V, Vge = 45Vto55V,
CL = 15 pF, CL = 50 pF,
FROM TO RL = 2kQ, RL = 2kQ,
PARAMETER (INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAX UNIT
‘ALSO3A SN54ALSO3A SN74ALSO3A
TYP MIN MAX | MIN MAX

tPLH AorB Y 20 23 59 23 54 | ns
tPHL AorB Y 12 5 26 5 22 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12,
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TYPES SN54ALS04, SN74ALS04
HEX INVERTERS

D2661, APRIL 1982

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

Dependable Texas Instruments Quality

and Reliability
description SN54ALSO04 . . . J PACKAGE
N - . . GE
These devices contain six independent inverters. SNMALs(g;P VIETN’:ACKA
They perform the boolean function Y = A.
1AG Wa[Qvee
The SN54ALS04 is characterized for operation over 1v E 2 13 D6A
the full military temperature range of —55°C to 2AD3 12]6Y
125°C. The SN74ALS04 is characterized for opera- 2v[a 1[]5A
tion from 0 °C to 70 °C. 3A[s 10[]5Y
3Y[e  9o[J4A
GND[]7 s[]ay
FUNCTION TABLE
{each inverter)
INPUT | OUTPUT SN54ALSO04 . . . FH PACKAGE
A Y SN74ALS04 . . . FN PACKAGE
H L (TOP VIEW)
L H %)
<

logic symbol 2A[]4 18[] 6Y
Aty 0 2,y NC (] 5 17 NC
oA @, ﬁY I8 16 [] 5A
A © 4y cgr 15 [| NC
. @ 3A[ls 14 [} 5Y
a2 ay
T o) 9 10 111213
sa sy Ve Tem ot
>0 0 >
6a—113) N~ Q2 P ™ 5 Z < Sr

Pin numbers shown are for J and N packages. NC—No i | G
—No internal connection
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TYPES SN54ALS04, SN74ALS04
HEX INVERTERS

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

Supply voltage, Vg v« v v v v v n e e e e e e e e e P A"
INPUL VOGO « . o e e i e e e e e e e e e e e e 7V
Operating free-air temperature range: SN54ALS04 ... ... .. i es e, —BB°Ct0125°C
SN74ALSO4 . ... e 0°Cto70°C
Storage temperature range . ... .o v v v v e e e e e -65°Cto 150°C
recommended operating conditions
SN54ALS04 SN74ALS04 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v
Viy High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 v
loH High-level output current -0.4 -0.4 mA
a
loL Low-level output current s mA
Ta Operating free-air temperature ~55 125 o] 70 °C

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

SN54ALS04 SN74ALS04
PARAMETER TEST CONDITIONS MIN TYPE  WAX | MIN TYP: MAX UNIT
Vi Veg =45V, I = -18mA -1.5 -1.5 A
v Veg =45V, loy = —0.4 mA 2.5 3.4 v
OH Vee = 45V o4 = —0.4 mA 27 34
cc OH
v Veg =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Vee = 4.5V loL = 8 mA 035 05
] Vec =55V, V=7V 0.1 0.1 mA
iy Vee = 5.5V, V=27V 20 20 uA
T8 Vec = 6.5V, Vi =04V -0.1 -0.1 mA
o8 Vee =55V, Vg = 2.26V -15 -70 | -15 =70 mA
lccH Vgg = 5.5V, Vp=0V 0.65 1.1 0.65 1.1 mA
lecL Vee = 5.5V, V; =45V 24 3.8 2.4 3.8 mA
1Al typical values are at VCC =5V, 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, 'OS'
switching characteristics (see note 1)
Vec=5V. Ve =45Vto55V,
C| = 15 pF, Cp = 50 pF,
FROM TO R = 5002, R = 5002,
PARAMETER {INPUT) (OUTPUT) Tp = 25°C Ta = MIN to MAX uNIT
‘ALS04 SN54ALS04 SN74ALS04
TYP MIN MAX MIN MAX
tp y A Y 4 3 14 3 11 ns
1pHL A Y 3 2 12 2 9 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12,
2.12 TEXAS INSTRUMENTS
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TYPES SN54ALS05, SN74ALS05
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982

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

O Dependable Texas Instruments Quality

and Reliability
L. SN54ALS05 . . . J PACKAGE
description SN74ALSO5 . . . N PACKAGE
These devices contain six independent inverters. (TOP VIEW)
They perform the boole?an functnonY. = A. The open- 1A E ] 14]] Vee
collector outputs require pull-up resistors to perform 1v 2 1307 6A
correctly. They may be connected to other open- 2A E3 12:] 8Y
collector outputs to implement active-low wired-OR 2y [:4 1 ] 5A
or active-high wired-AND functions. Open-collector 3A DS 10[] 5Y
devices are often used to generate higher VoH 3y (s o] 4a
levels. GND [17 gf] 4y
The SN54ALSO5 is characterized for operation over
the full military temperature range of —55°C to
125°C. The SN74ALSO5 is characterized for opera- SN
tion from 0 °C to 70 °C. 54ALSO5 . . . FH PACKAGE
SN74ALS05 . . . FN PACKAGE
(TOP VIEW)
FUNCTION TABLE (each inverter)
[S]
INPUT | OUTPUT L2 9%
A Y - g -
H L 3 21
L H 2A(]4 18[} 6Y
NC{]s 17 NC
i 2y {le 16 (] 5A
logic symbol
gic sy NC 7 15[} NC
3A(ls 14 (] 5Y
Jatn 0 Sy
3) 14) < -
A o 2253
3A 3y [G]
aA (9) (8) ay e N ‘ )
— No internal connection
satt) I o), .
sa_l13) 0z .

Pin numbers shown are for J and N packages.
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TYPES SN54ALS05, SN74ALS05
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

absolute maximum ratings over operating free-air temperature

Supply voltage, Voe
Input voltage e
Off-state output voltage

Operating free-air temperature range:

-56°Cto125°C
0°Cto70°C
-65°Cto160°C

SN54ALSO5 ......
SN74ALS05

Storage temperature range

recommended operating conditions

range (unless otherwise noted)

SNE4ALS05 SN74ALS05 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 6.5 4.5 5 5.5 v
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
VoH High-level output voltage 5.5 5.5 \
4

loL Low-level output current s mA
Ta Operating free-air temperature —55 125 o] 70 °C

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

PARAMETER TEST CONDITIONS SN54ALS05 SN74ALS05 UNIT
MIN TYP: MAX MIN TYP: MAX
VK Vee = 4.5V, I = —-18 mA -1.5 -1.5 \
loH Vcg = 4.5V, VoH = 5.5V 0.1 0.1 mA
VoL Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vee = 4.5V oL = 8 mA 0.35 05
N Vce = 5.5V, V=7V 0.1 0.1 mA
IiH Vee =565V, V=27V 20 20 HA
[ Vee = 5.5V, Vi =04V -0.1 ~-0.1 mA
IccH Vee = 5.5V, V=0V 0.65 1.1 0.65 1.1 mA
IccL Vee = 5.5V, Vi =45V 2.4 3.8 2.4 3.8 mA
+All typical values are at Vo = 5V, Ta = 25°C.
switching characteristics (see note 1)
Vege =5V, Vecg =45Vto556V,
CL = 15 pF. Cp = 50 pF,
PARAMETER FROM TO RL = 2kQ, RL = 2k, uNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN 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

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS08, SN74ALS08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

'D2661, APRIL 1982

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

j © Dependable Texas Instruments Quality

and Reliability
description SN54ALSO8 . . . J PACKAGE
These devices contain four independent 2-input AND SN74ALS$2P. ;/;E':VI;ACKAGE
gates. They perform the boolean functions Y = A'B (
or Y = A+B in positive logic. 141 UraJvee
The SN54ALSO08 is characterized for operation over 1BE 2 131]48
the full military temperature range of —55°C to yys 12%2?
125°C. The SN74ALS08 is characterized for opera- 2A[]a " B
tion from 0°C to 70°C. 28[]s 10[]3
2vy[e o[]3A
GND[]7 8[]3Y
FUNCTION TABLE
{each gate)
INPUTS OUTPU SN54ALS08 . . . FH PACKAGE
uTPUT SN74ALS08 . .. FN PACKAGE
A 8 Y (TOP VIEW)
H H H
L X L
X L L
logic symbol
(1)
1A & @,
1B (2)
4)
2A 5 5y
28 (5)
9}
34 (8)
18 {10} 3y NC—No internal connection
{12)
4A L_on,,
48 (13) —

Pin numbers shown are for J and N packages.
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TYPES SN54ALS08, SN74ALS08

QUADRUPLE 2:INPUT POSITIVE-AND GATES

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

Supply voltage, Vo v oo v e

InpUtVOItAEE « . o et e e e e e e e e e
Operating free-air temperature rangs: SN54ALS08

SN74ALS08B .......

StOrage tempPeraturE FANGE .« . v v v v it s e e e e e s oL

recommended operating conditions

Y A"
A A",

............................... -55°Cto 125°C

............ Ciieeerriies..0°Cto70°C

~65°Cto 150°C

SN54ALS08 SN74ALS08 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 55 | 45 5 5.5 v
ViH High-leve! input voltage 2 . 2 \Y
ViL Low-level input voltage 0.8 0.8 \Y
IoH High-leve!l output current -0.4 ~0.4 mA
4
loL Low-level output current 3 mA
Ta Operating free-air temperature -55 125 0 70 °C

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

SN54ALS08 SN74ALS08
Mi T
PARAMETER TEST CONDITIONS MIN TYPt MAX MIN _ TYP:  MAX UNI
Vik Veg =45V, j = —18mA -1.5 ~1.5 v
V, =45V, ] = —-0.4mA 2.5 3.4
VoH cC OH m v
Veg =45V loy = —-0.4mA 2.7 3.4
v Vec =45V, lgL = 4 mA 0.25 0.4 0.25 0.4 v
oL Vee = 4.5V loL = 8 MA 035 05
[ Vee = 5.5V, V=7V 0.1 0.1 mA
[m Vee =55V, V=27V 20 20 HA
e Vec =55V, V| =04V -0.1 -0.1 mA
o8 Veg =55V, Vg =225V -30 -112 | -30 -112 mA
IccH Vee =55V, V=45V 1.3 2.4 1.3 2.4 mA
'CCL VCC =55V, V| =0V 2.2 4 2.2 4 mA
1Al typical values are at VCC =5V, 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, lgg.
switching characteristics (see note 1)
Veg =5V, Ve =45Vtb5V,
Cp = 15 pF, C_ = 50 pF,
FROM TO RL = 500 Q, R = 5009,
PARAMETER L L uNIT
(INPUT) (OUTPUT) Tp = 25°C Ta = MIN to MAX
‘ALS08 SN54ALS08 SN74ALS08
TYP MiN MAX | MIN MAX
tPLH AorB Y 8 4 16 4 14 ns
tpHL AorB Y 5 3 12 3 10 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS09, SN74ALS09
QUADRUPLE 2-INPUT POSITIVE-AND GATES
WITH OPEN-COLLECTOR QUTPUTS

D2661, APRIL 1982

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

© Dependable Texas Instruments Quality

and Reliability
L. SN54ALS09 . . . J PACKAGE
description SN74ALS09 . . . N PACKAGE

These devices contain four independent 2-input AND (TOP VIEW)

gates. Tlley_pe-rform th boolgan functions Y = A-B a7 T 14] vee

or Y = A+B in positive logic. The open-collector 1802 13f] 48

outputs require pull-up resistors to perform correctly. 1v[s 12[] 4A

They may be connected to other open-collector out- 2A E 4 1 :] 4y

puts to implement active-low wired-OR or active-high 2B E 5 10 :] 3B

wired-AND functions. Open-collector devices are ZYEG 9:] 3A

often used to generate higher VQH levels. GND 7 8[] 3y

The SN54ALSO9 is characterized for operation over

the full military temperature range of —55°C to

125°C. The SN74ALS09 is characterized for opera-

tion from 0°C to 70 °C. SN54ALS09 . . . FH PACKAGE
SN74ALS09 . . . FN PACKAGE

(TOP VIEW)

FUNCTION TABLE (each gate)

INPUTS | OUTPUT
A B Y
H H H
L X L
X L L
logic symbol
(1) &
1A (3)
—1Y
1812 Q
{4)
2A (6) 2v
28 (5)
3A {9) @) NC — No internal connection
3y
35 110
(12)
4A - 1,y
8 Q

Pin numbers shown are for J and N packages.
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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, Vg .. .- .. .. e e e e e e e e e e e e e 7V
INPULVORAGE . . . e e e A"
Off-state OUtPUL VOIAGE . . . . v e it e e e e e e e e e e e 7V
Operating free-air temperature range: SNB4ALS09 ... .. ... ... ... ... ... -55°Cto125°C

SN74ALSO9 . . ... e e 0°Cto70°C
Storage temperature raNGe . . . . . v v v ittt e e e e e -65°Cto150°C

recommended operating conditions

SN54ALS09 SN74ALS09 UNIT
MIN NOM MAX [ MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \%
VL Low-level input voltage 0.8 0.8 \
VOH High-level output voltage 5.5 6.6 Vv
4
loL Low-level output current P mA
TaA Operating free-air temperature -556 125 [0] 70 °C

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

PARAMETER TEST CONDITIONS SNS4ALS0S SN74ALS09 UNIT
MIN TYPt MAX | MIN TYP: MAX
VK Vce = 4.5V, = -18mA -1.5 -1.5 v
loH Vece =45V, VOH = 5.5V 0.1 0.1 mA
VoL Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Ve =45V loL = 8 mA 0.35 0.5
] Vge = 56.5V, Vi=7V 0.1 0.1 mA
[11%] Vee = 5.5V, V=27V 20 20 WA
i Vce = 6.5V, V) =04V -0.1 -0.1 mA
ICCH Vee = 5.5V, V=45V 1.35 2.4 1.35 2.4 mA
IccL Vece = 5.5V, Vi=0V 2.2 4 2.2 4 mA

1Al typical values are at Voo = 5V, Tp = 25°C.

switching characteristics (see note 1)

Veg=5V. Vec =45Vto5.5V,
CL = 15 pF, CL = 50 pF,
FROM TO RL = 2 k2, RL = 2kQ,
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX
‘ALS09 SN54ALS09 SN74ALS09
TYP MIN MAX [ MIN MAX
tPLH AorB Y 20 23 59 23 54 ns
tPHL AorB Y 10 5 17 5 15 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS10, SN74ALS10
TRIPLE 3-INPUT POSITIVE-NAND GATES

D2661,APRIL 1982

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

0 Dependable Texas Instruments Quality

and Reliability
description SNS4ALS10 .. . J PACKAGE
. . ) . SN74ALS10 . .. N PACKAGE
These devices contain three independent 3-input (TOP VIEW)
NAND gates. They perform the boolean functions
Y = ABCorY = A+E+C in positive logic. 1A Una] Vce
The SN54ALS10 is characterized for operation over ;iE; :;%}s
the full military temperature range of —-55°C to 28[Ja " 33C
125°C. The SN74ALS10 is characterized for opera-
tion from 0°C to 70°C. 2€[s  1of]3s
2Y[e a[]3A
GND[]7 8[]13Y
FUNCTION TABLE (each gate)
INPUTS OUTPUT SN54ALS10 . .. FH PACKAGE
A B C Y SN74ALS10 . .. FN PACKAGE
H H H L (TOP VIEW)
L X X H Q.
X L X H -
X X L H vt
logic symbol
At =
18 2) N(12) 1w
1c {13)
2A (3)
28 (4) N.(6) 2v NC—No internal connection
2 (5)
@ [
.. (10) G-
1c (11}

Pin numbers shown are for J and N packages.
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TYPES SN54ALS10, SN74ALS10
TRIPLE 3-INPUT POSITIVE-NAND GATES

absolute maximum ratings over operating free-air temperature

Supply voltage, Vo
Input voltage

Storage temperature range

recommended operating conditions

range (unless otherwise noted)

.................................................................... 7V
Operating free-air temperature range: SN564ALS10
SN74ALS10

SN54ALS10 SN74ALS10 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
IoH High-level output current -0.4 -0.4 mA
4

loL Low-level output current 3 mA
TA Operating free-air temperature -55 125 [o] 70 °C

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

SN54ALS10 SN74ALS10
PARAMETER TEST CONDITIONS MIN_ TYPE  MAX MIN_TVP:  MAX UNIT
Vik Vee = 4.5V, = —-18mA -1.5 -1.5 \
v Ve =45V, loy = -0.4mA 2.5 3.4 v
OH Vec = 45V oy = -0.4 mA 2.7 3.4
v Vee = 4.5V, lgL = 4 MA 0.25 0.4 0.25 0.4 v
oL Vee = 4.5V oL = 8 mA 0.35 05

I Vee = 5.5V, V=7V 0.1 0.1 mA

[ Vee = 5.5V, V=27V 20 20 HA

i Vee =55V, Vi=04V -0.1 -0.1 mA

o8 Vee = 5.5V, Vg = 2.25V -30 -112 | -30 —-112 mA

IccH Veg = 5.5V, V=0V 0.32 0.6 0.32 0.6 mA

lecL Vee = 5.5V, V=45V 1.2 2.2 1.2 2.2 mA
1Al typical values are at VCC 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 'OS
switching characteristics (see note 1)

Vec=5V. Vec =45Vto55V,
C_ = 15 pF, Cp = 50 pF,
= = Q,
PARAMETER FROM TO 500 Q, R = 500 UNIT
(INPUT) (OUTPUT) Tp = 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

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS11, SN74ALS11
TRIPLE 3-INPUT POSITIVE-AND GATES

D2661, APRIL 1982

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

© Dependable Texas Instruments Quality

and Reliability
description SN54ALS11 ...J PACKAGE
These devices contain three independent 3-input SN74ALS11 N PACKAG
AND gates. They perform the boolean functions {TOP VIEW)
Y = A‘B:Cor Y = A+B+C in positive logic. 1a[y Udvee
. 1B[J2 13(]1C
The SN54ALS11 is characterized for operation over ZAE 3 12% ™
the full military temperature range of —-55°C to 28[{s 1fac
125°C. The SN74ALS11 is characterized for opera- 2cs 10[] 38
it o o
tion from 0°C to 70°C. » ZYEG o[]3A
GND[]7 8[]3Y
FUNCTION TABLE (each gate)
INPUTS OUTPUT SN54ALS11 ... FH PACKAGE
A B C v SN74ALS11 . .. FN PACKAGE
H H H H (TOP VIEUW)
L X X L o< OO
X L X L g e
X X L L 2 12019
logic symbol
(1)
1A & 10 111213
1B (2) (12) v
>0 0>gaQ
1c-43! ] NZz0o
@) ©
2A ) NC—No internal connection
284 ———2v
2 (5)
aa(9)
18 (10) (8) 3y
1c (11)

Pin numbers shown are for J and N packages.
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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, Vo
Input voltage
Operating free-air temperature range: SN54ALS11
SN74ALS11

Storage temperature range

recommended operating conditions

-55°to125°C
0°Cto70°C
-65°Cto 150°C

SN54ALS11 SN74ALS11 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \2
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \2
loH High-level output current -0.4 -0.4 mA
4

‘OL Low-level output current P 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 SNSAALSI SN74ALS11 UNIT
MIN TYP: MAX MIN TYP: MAX
Vik Veg = 4.5V, = =18 mA -1.6 -1.5 A\
v Veeg = 4.5V, loy = -0.4mA 2.5 3.4 v
OH Vee = 45V o = 0.4 mA 2.7 34
v Ve = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Vee = 45V loL = 8 mA 0.35 05
] Vee = 5.5V, V=7V 0.1 0.1 mA
H Ve = 5.5V, V=27V 20 20 HA
U Vee = 5.5V, Vi =04V -0.1 -0 mA
ot Vee = 6.5V, Vg = 2.25V -30 -112 | =30 ~112 mA
lccH Vee = 5.5V, V=45V 1 1.8 1 1.8 mA
lccu Vec = 5.5V, V=0V 1.6 3 1.6 3 mA
$All typical values are at Voo = 5V, Ty = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IOS'
switching characteristics {see note 1)
Veg=5V. Vec =45Vto55V,
C_ = 15 pF, C, = 50 pF,
PARAMETER FROM TO R = 500, R = 5009, 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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TYPES SN54ALS12, SN74ALS12
TRIPLE 3-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982

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

@ Dependable Texas Instruments Quality
and Reliability

L SN54ALS12 . . . J PACKAGE
descrlptlon SN74ALS12 . . . N PACKAGE

These devices contain three independent 3-input (TOP VIEW)

NAND gates with open-collector outputs. These 1A E T U1ah] vee

gates_per_fch the boolean functions Y = A.B:C or 1802 13f1 1€

Y = A+B+C in positive logic. The open-collector 283 1201 1Y

outputs require pull-up resistors to perform correctly. 28 E 4 " ] 3c

They may be connected to other open-collector out- 2c[Js 10(] 38

puts to implement active-low wired-OR or active-high 2y E 6 of] 3A

wired-AND functions. Open-collector devices are anp (7 8] 3Y

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

SN74ALS12 is characterized for operation from 0°C SN54ALS12 . . . FH PACKAGE

to 70°C. SN74ALS12 . . . FN PACKAGE

(TOP VIEW)

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

1a=0_ & NC —No internal connection
182! o N2 W
1c (13)
228!
28 (4) N (6) 2y
2c (5)
1A 9)
a8 (10) | N(8) 3y
3111

Pin numbers shown are for J and N packages.
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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, Vcc
INPULVORAGE . . . o e e e e 7V

Off-state oUtPUL VOItAgE . . . . . o ottt et e e e e e e 7V
Operating free-air temperature range: SNBAALST2 ... ... ... . it —-55°Cto125°C
SN74ALS12 ... e 0°Cto70°C
StOrage temMPEraturE FANGE . . v v v o vttt e e et e e e et e e e -65°Cto150°C
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 \2
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
VOH High-level output voltage 5.5 5.5 \2
4
loL Low-level output current P mA
TA Operating free-air temperature -55 125 0 70 °C

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

SN54ALS12 SN74ALS12

PARAMETER TEST CONDITIONS MIN TYP: MAX | MIN TYP: MAX UNIT

ViK Vee = 4.5V, = —18mA -1.6 -1.5 %
loH Vee =45V, VOH = 5.6V 0.1 0.1 mA

VoL Veg = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v

Vee =45V loL = 8 mA 0.35 0.5
1] Vee = 5.5V, V=7V 0.1 0.1 mA
1%} Vee = 5.5V, V| =27V 20 20 HA
M Vce = 5.5V, VL =04V -0.1 ~0.1 mA
IccH Vee = 5.6V, Vi=0V 0.32 0.6 0.32 0.6 mA
IccL Vee = 55V, Vi=45V 12 2.2 1.2 22 | mA
$All typical values are at Vg = 6V, Tp = 25°C.
switching characteristics {see note 1)
Vee =5V, Veg = 45Vto5.5V,
CL = 15 pF, CL = 50 pF,
FROM TO RL = 2k, R = 2k,
PARAMETER (INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX UNIT
‘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

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS15, SN74ALS15
TRIPLE 3-INPUT POSITIVE-AND GATES
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982

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

® Dependable Texas Instruments Quality
and Reliability

e SN54ALS15 . . . J PACKAGE
description SN74ALS15 . . . N PACKAGE
These devices contain three independent 3-input (TOP VIEW)
AND gates with open-collector‘outputs. These gates 1A E T Ua vee
perform the boolean functions Y = A-B:C or
AL N A 1B[]2 13[J1cC
Y = A+B+C in positive logic. The open-collector 2403 12[]1v
outputs require pull-up resistors to perform correctly. 2B E 4 1 :] 3c
They may be connected to other open-collector out- 2c[s 10 ] 3B
puts to implement active-low wired-OR or active-high 2y s a[]3A
wired-AND functions. Open-collector devices are GND [7 s[]3Y
often used to generate higher VgH 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 0 °C SN54ALS15 . . . FH PACKAGE
to 70°C. SN74ALS15 . . . FN PACKAGE
{TOP VIEW)
FUNCTION TABLE (each gate) @<g >8 o
INPUTS OUTPUT - -
A B C Y
H H H H 2A[]a 181y
L X X L NC[l5 17 [ NC
X L X L 2B[]s 16 (] 3C
X X L L NC|]7 15 [| NC
2C{]s 14 (]38
. 9 10 11121
logic symbol —
>0 U >
NZZo0om
Q
At s
18 2) [e) ——-“2) 1 NC — No internal connection
1c (13)
24 (3)
28 (4) {8) 2y
2 {5}
3A (9)
18 (10) (8) 3y
3¢ (1)
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
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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)

SUPPIY VOIAGE, VT« vt it et et e e e e 7V
Input voltage . . . .. .. e 7V
Off-stateoutput voltage . . ... .. . i e e e e 7V
Operating free-air temperature range: SNB4ALS15 . ... ... ... ... i, -55°Cto125°C
SN74ALSTS ... 0°Cto70°C
Storage temMpPErature FANGE . . .« v v v v vttt e e e e e e e e e -65°Cto150°C
recommended operating conditions
SNG54ALS15 SN74ALS15 uNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 A\
ViR High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 Vv
VOH High-level output voltage 5.5 5.5 \
4
loL Low-level output current 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 SNS4ALS15 SN74ALSTS UNIT
MIN TYP: MAX | MIN TYPt MAX
VIK Vee = 4.5V, Il = —18mA -1.5 -1.5 Vv
loH Vcc =45V, VoH = 5.5V 0.1 0.1 mA
Vee = 4.5V, lgL = 4 mA 0.25 0.4 0.25 0.4
VoL A
Veg = 4.5V loL = 8 mA 0.35 0.5
] Vege = 6.5V, V=7V 0.1 0.1 mA
[IT] Vee = 5.5V, V=27V 20 20 uA
IiL Vee = 5.5V, ViL = 0.4V -0.1 -0.1 mA
IccH Vgce = 6BV, V=45V 1 1.8 1 1.8 mA
lccL Vee = 6.5V, Vi=0V 1.66 3 1.66 3 mA
tAll typical values are at Vo = 5V, T = 256°C.
switching characteristics (see note 1)
Vg = B V. " Vgg=45Vto55V,
CL = 15 pF, Cp = 50 pF,
PARAMETER FROM TO R = 2k, R = 2kQ, ONIT
(INPUT) (OUTPUT) TA = 26°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

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS20A, SN74ALS20A
DUAL 4-INPUT POSITIVE-NAND GATES

D2661, APRIL 1982

® 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 = ABCDorY = A+B+C+D in positive logic.
The SN54ALS20A is characterized for operation
over the full military temperature range of —55°Cto
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
a1 &
1812) © .,
104 e
1018
P ]
(10)
28
NGy
2c112)
20013

Pin numbers shown are for J and N packages.

SN54ALS20A . . . J PACKAGE
SN74ALS20A ... N PACKAGE

{TOP VIEW)
1A 1 U1a Vee
182 132D
nc[s  12[J2c
1cs nONC
10(Qs 10[]2B
1v[s 9[]2A
GND[7 s[]2y

SN54ALS20A . . . FH PACKAGE
SN74ALS20A . . . FN PACKAGE

(TOP VIEW)
Q

o< Oa

-2 >0

D ) S SIS | S S

3 21
NC[] 4 18 []2C
NC[] s 17[JNC
1C[]6 16[NC
NC[] 7 15{JNC

D[]8 14} 2B

10 111213

<
~

9
e
>0 Q >
-2 o~

(&

-
Q
z

NC—No internal connection
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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)

SUPPIY VORBGE, VoL « v v v ot e 7V
INPULVOITAgE . . o . e 7V
Operating free-air temperature range: SNG4ALS20A . ... ... ... ... .. ... . . . -55°Cto125°C

SN74ALS20A . . .. .. 0°Cto70°C

Storage temperature range

recommended operating conditions

—-65°Cto 150°C

SN54ALS20A SN74ALS20A UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -0.4 -0.4 mA
4
loL Low-level output current 8 mA
Ta Operating free-air temperature -55 125 o] 70 °C

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

SN54ALS20A SN74ALS20A
AMETER TEST CONDITIONS UNIT
PAR MIN TYP: MAX MIN TYPY MAX
Vik Veg =45V, = —-18mA -1.5 -1.5 \Z
Vv =45V, [ = —-0.4mA 2.5 3.4
Vou cC OH m Vv
Vee =45V loy = -0.4mA 2.7 3.4
V, =45V, I = 4 mA 0.25 0.4 0.25 0.4
VoL cc oL m v
Vee =45V loL = 6 mA 0.35 0.5
I Vee = 5.5V, V=7V 0.1 0.1 mA
M Vee = 5.5V, V=27V 20 20 HA
IR Vee =565V, V) =04V -0.1 -0.1 mA
o} Vee = 5.5V, Vg =225V -15 -70 | -15 -70 mA
IccH Vee =55V, V=0V 0.22 0.4 0.22 0.4 mA
lecL Vee = 5.5V, V=45V 0.81 1.5 0.81 1.5 mA
tAIll typical values are at VCC =5V, TA = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit cutput current, IOS'
switching characteristics (see note 1)
Vee=5V. Veg = 45Vto55V,
C_ = 15 pF, Cp = 50 pF,
F R = 5009, R = Q,
PARAMETER ROM To L=5 L = 500 uNIT
(INPUT) (OUTPUT) Tp = 26°C Tp = 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

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS21, SN74ALS21
DUAL 4-INPUT POSITIVE-AND GATES

D2661, APRIL 1982

‘] © Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

O Dependable Texas Instruments Quality

and Reliability
description SN54ALS21 . .. J PACKAGE
These devices contain two independent 4-input AND SNMALS:(;P' "“'El\\IN:’ACKAGE
gates. They perform _the_ boolean functions {
Y = A‘B:C:DorY = A+B+C+D in positive logic. 1A[: 1 U4 :]VCC
) . . 1802 13[]2D
The SN54ALS21 is characterized for operation over NCC 3 12{]2¢
the full military temperature range of —55°C to 1c[a ale
125°C. The SN74ALS21 is characterized for opera- 1DE5 10:' 2B
H [ o
tion from 0°C to 70°C. 1v[s a[]2A
GND[]7 8[]2Y

FUNCTION TABLE (each gate)
SN54ALS21 ... FH PACKAGE

INPUTS OouTPUT SN74ALS21 .. . FN PACKAGE
A 8 c D Y (TOP VIEW)
H H H H H o
L X X X L @229 ;.)D
X L X X L D
X X L X L 3 21
X X X L L NC{]4 18 2C
NC([]s 17[JNC
1C{l6 16 [jNC
logic symbol NC[]7 15[INC
) iD{s 14} 28
1A & 9 10111213
(2) e TanTemTe'
8 |6 .y 00>«
(4) -2 2NN
1c g
108
9) NC —No internal connection
2A
10
28110 @,y
20 121 —
0113

Pin numbers shown are for J and N packages.
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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, Ve
Input voltage
Operating free-air temperature range: SN54ALS21

Storage temperature range

recommended operating conditions

SN74ALS21 ... o e e

-55°Cto125°C
0°Cto70°C
-65°Ct0150°C

SN54ALS21 SN74ALS21 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \2
loH High-level output current -04 -0.4 mA
4

loL Low-level output current 3 mA
Ta Operating free-air temperature -55 125 4] 70 °c

electrical characteristics

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

PARAMETER TEST CONDITIONS SNS4ALS21 SN74ALS21 UNIT
MIN TYP: MAX [ MIN TYP: MAX
Vik Vee = 45V, = -18mA -1.5 -1.5 \
V, =45V, = -04 2.5 3.4
Vo cC 5 loH 0.4 mA v
Vee = 4.5V lo4 = —0.4 mA 2.7 3.4
v Vee = 4.5V, lgL = 4 mA 0.25 0.4 0.25 0.4 v
oL Ve = 4.5V oL = B MA 035 05
I Vee =56V, V=7V 0.1 0.1 mA
[ Vee = 5.5V, V=27V 20 20 MHA
L Vec =55V, Vi =04V -0.1 -0.1 mA
o8 Veg = 5.5V, Vg = 2.25V -30 -112 | -30 =112 mA
lccH Vee = 5.5V, V=45V 0.67 1.2 0.67 1.2 mA
lccL Ve = 5.5V, Vi=0V 11 2 1.1 2 mA
Al typical values are at Voo = 5V, Ty = 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)
Vec =5V, Vegc = 45Vtb55YV,
C, = 15 pF, C, = 50 pF,
FROM TO R = 5002, R = 5009,
PARAMETER NIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX v
‘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

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

2-30
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TYPES SN54ALS22A, SN74ALS22A
DUAL 4-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982

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

O Dependable Texas Instruments Quality

and Reliability
SN54ALS22A . . . J PACKAGE
description SN74ALS22A . . . N PACKAGE
These devices contain two independent 4-input {TOP VIEW)
NAND gates. These gates perform the boolean func- 1A [: 1 Una Vee
tions Y = A-B-C:D or Y = A+B+C+D in positive 182 13(J20
logic. The open-collector outputs require pull-up Nc[]as  12[]J2c
resistors to perform correctly. They may be con- 1C |: 4 11| {NC
nected to other open-collector outputs to implement 10[s 10[] 2B
active-low wired-OR or active-high wired-AND func- 1Y[se 9[]2A
tions. Open-collector devices are often used to GND[7 g[]2y
generate higher VgH levels.
The SNB54ALS22A is characterized for operation
over the full military temperature range of — 55 °C to SNS4ALS22A . . . FH PACKAGE
125°C. The SN74ALS22A is characterized for SN74ALS22A . . . FN PACKAGE
operation from 0°C to 70°C. (TOP VIEW)
FUNCTION TABLE {each gate) Q
o<O Oa
INPUTS ouTPUT
A B c D Y 3 21
H H H H L NC[]a 18] 2C
L X X X H NC{ s 17[]NC
X L X X H 1C(] 8 16 [|NC
X X L X H NC{] 7 15[]NC
X X X L H 1D[]8 14(]28B
9 10111213
. Ve Ve Ve e
logic symbol 00 > <
—Z2 2 NN
Q
1A (1) &
NC — No internal connection
182 6)
o gy
{4)
1c
1D (5)
28 (9)
(10)
B
2 12) 2y
2C
20 (13)
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
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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, VcC
Input voltage
Off-state output voltage
Operating free-air temperature range: SNS4ALS22A .. ............. ... vun

Storage temperature range

recommended operating conditions

7V

SN54ALS22A SN74ALS22A UNIT
MIN NOM MAX [ MIN NOM MAX
Vece Supply voltage 4.5 5 5.6 4.5 5 5.5 \
VIH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 Vv
VOoH High-level output voltage 6.5 5.5 Vv
4
loL Low-level output current 3 mA
TA Operating free-air temperature -65 1286 o] 70 °C

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

PARAMETER TEST CONDITIONS SNS4ALS22A SN74ALS22A UNIT
MIN TYP: MAX [ MIN TYP: MAX
ViK Voo = 4.5V, = -18mA 15 15| v
loH Vec =45V, VoH =565V 0.1 0.1 mA
VoG = 4.5V, oL = 4 mA 0.25 04 0.25 0.4
VoL v
Vee = 4.5V oL = 8 mA 0.35 05
Iy Vce = 5.5V, Vi=7V 0.1 0.1 | mA
IIH Vee = 5.5V, Vi=27V 20 20 KA
[y Vee = 55V, ViL=04V o 0.1 | mA
ICCH Vce = 5.5V, Vi=ovV 0.22 0.4 0.22 0.4 | mA
lccL Vec = 6.5V, V=456V 08 15 08 1.6 | mA
tAIl typical values are at Voo = 5 V, To = 256°C.
switching characteristics (see note 1)
Vec =5V, Vee = 45Vtob.5V,
CL = 15 pF, CL = 50 pF,
FROM T0 RL = 2k, R = 2kQ,
PARAMETER (INPUT) (OUTPUT) Ta = 26°C Ta = MIN to MAX uniT
'ALS22A SN54ALS22A SN74ALS22A
TYP MIN MAX | MIN MAX
tPLH Any Y 20 23 59 | 23 54 | ns
tPHL Any Y 13 6 24 6 20 ns

NOTE 1: For load circuit and voitage waveforms, see page 1-12.
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TYPES SN54ALS27, SN74ALS27
TRIPLE 3-INPUT POSITIVE-NOR GATES

D2661, APRIL 1982

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

© Dependable Texas Instruments Quality

and Reliability
description SN54ALS27 ... J PACKAGE
These devices contain three independent 3-input SN74ALS27 ... N PACKAGE
NOR gates. They perform the boolean functions (TOP VIEW)
Y = A+B+CorY = AB'C in positive logic. 1AD 1 U”]VCC
The SN54ALS27 is characterized for operation over 1B E2 13J1c
the full military temperature range of —55°C to 2as 21y
125°C. The SN74ALS27 is characterized for opera- 284 11[J3c
tion from 0 °C to 70°C. 2c[]s 10[]3B
2y[Je 9[]3A
GND[]7 8[]13Y
FUNCTION TABLE {each gate)
INPUTS OUTPUT
A B [ Y SN54ALS27 . .. FH PACKAGE
H X X L SN74ALS27 . .. FN PACKAGE
X H X L (TOP VIEW)
X X H L
L L L H
logic symbol
)
1A >1
o
182 N2
1e-413)
23]
) N6 Ly
28
3A (9) NC—No internal connection
a8 (10) [N(8) 3y
1c {11)

Pin numbers shown are for J and N packages.

e
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TYPES SN54ALS27, SN74ALS27

TRIPLE 3-INPUT POSITIVE-NOR GATES

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

SUPPIY VORAGE, VoG - v oot v et et e e e e 7V
IpULVOltAge . . . . e e e e 7V

Operating free-air temperature range: SN54ALS27
SN74ALS27
Storage temperature FANEE . . . . v v v v v v ettt e et e e e

recommended operating conditions

SN54ALS27 SN74ALS27 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
Vig High-level input voltage 2 2 \2
ViL Low-level input voltage 0.8 0.8 \'
loH High-level output current -0.4 -0.4 mA
4

oL Low-level output current 5 mA
Ta Operating free-air temperature -55 125 o] 70 °C

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

SN54ALS27 SN74ALS27
UNIT
PARAMETER TEST CONDITIONS MIN_ TYP:  MAX | MIN TYPE  MAX
Vik Vee = 4.5V, = -18mA -1.5 -1.5 \
Veg =45V, loy = -0.4mA 2.5 3.4
V, Vv
OH Vec = 4.6V lon = -0.4 mA 27 34
v Vee =45V, loL = 4 MA 0.25 0.4 0.25 0.4 v
oL Vee = 4.6V loL = 8 mA 035 05
W Vee = 5.6V, Vi=7V 0.1 0.1 mA
M Ve =55V, Vy =27V 20 20 uA
" Veg =55V, Vi =04V -0.1 -0.1 mA
o8 Veg = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA
lccH Vec =55V, V=0V 0.97 1.8 0.97 1.8 mA
lecL Vec =55V, V=45V 2 4 2 4 mA
1Al typical values are at Vee = 5V, TA = 26°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IOS‘
switching characteristics (see note 1)
Veg =5V, Vo =45Vto55V,
C_ = 15 pF, Cy = 50 pF,
FROM TO R, = 500Q R = 600Q
AMETER L ’ L ’ UNIT
PAR E {INPUT) (OUTPUT) Tp = 25°C Ta = MIN to MAX
‘ALS27 SN64ALS27 SN74ALS27
TYP MIN MAX | MIN MAX
pLH Any Y 9 4 22 4 15 ns
PHL Any Y 3 3 10 3 9 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12,
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TYPES SN54ALS28, SN74ALS28
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS

D2661, APRIL 1982

@ 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
buffer gates. They perform the boolean functions
Y = A¥BorY = A-Bin 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.

FUNCTION TABLE

{each gate)
INPUTS OUTPUT
A B Y
H X L
X H L
L L H
logic symbol
1A {2} >1D N, (1) ay
8 3)
{5)
2A 4
(6) > 8,y
28 m———
(8)
3A | o
(9) Ml—’gy
3B
(1)
4A s,
112

Pin numbers shown are for J and N packages.

SN54ALS28 . .. J PACKAGE
SN74ALS28 ... N PACKAGE

(TOP VIEW)
1y Uha[Jvee
1A[2 13[4y
1Bz 12(]4B
2y[a 11[J4A
2A[0s  10[]3Y
2B[e 9[]38B
GND[]7 8[]3A

SN54ALS28 . .. FH PACKAGE
SN74ALS28 ... FN PACKAGE

(TOP VIEW)
8]

Irg 3

S ) S b O

321
1B[]4 18(] 4B
NC [I5 17 [JNC
2y e 16 [ 4A
NC[]7 15 [[NC
2A [Js8 14 []3Y

9 10111213
o Vo D m Y oe ¥ e
a0 gC@
NZZMm®™
o

NC—No internal connection

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS28, SN74ALS28
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS

absolute maximum ratings over operating free-air temperature

Supply voltage, Vcc

Input voltage

Operating free-air temperature range: SN54ALS28
SN74ALS28

Storage temperature range

recommended operating conditions

range (unless otherwise noted)

-55°Cto125°C
0°Cto70°C
~65°Cto 150°C

SNG54ALS28 SN74ALS28
MIN _NOM _MAX | MIN _Nom max_ | YNIT

Vece Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 Vv

-1
loH High-level output current 56 mA

12
loL Low-level output current 54 mA
TA Operating free-air temperature -55 125 o] 70 °C

electrical characteristics

over recommended operating free-air temperature range (uniess otherwise noted)

SN54ALS28 SN74ALS28
PARAMETER TEST CONDITIONS MIN TYP: MAX | MIN TYPt MAX UNIT
ViK Vee = 4.5V, I = —-18 mA -1.5 -1.5 v
VoH Vee =45V, IoH = —-1mA 2.4 3.3 v
Ve =45V IoH = —2.6 mA 2.4 3.2
VoL Vecc =45V, oL = 12 mA 0.25 0.4 0.25 0.4 v
Ve =45V loL = 24 mA 0.35 0.5

] Vce = 5.5V, V=7V 0.1 0.1 mA

IiH Vee = 5.5V, V=27V 20 20 HA

hL Vee = 5.5V, VL = 0.4V -0 -0.1 mA

le}] Vecec =556V, Vo = 2.25V -156 -70 |-15 -70 mA

IccH Vee = 5.5V, Vi=0V 1.7 2.8 1.7 2.8 mA

IccL Vee = 5.5V, Vi =45V 4.8 8 4.8 8 mA
tAll typical values are at Vog = 5V, T = 26°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 1gg.
switching characteristics (see note 1)

Vecg =45Vte55YV,
CL = 50 pF,
FROM TO RL = 5002,
PARAMETER (INPUT) (OUTPUT) Ta = MIN to MAX unIT
SN54ALS28 SN74ALS28
MIN MAX | MIN MAX
tpLH AorB Y 2 10 2 8 ns
tPHL AorB Y 3 10 3 8 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12,
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TYPES SN54ALS30, SN74ALS30
8-INPUT POSITIVE-NAND GATES

D2661, APRIL 1982

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

Dependable Texas Instruments Quality

and Reliability
description SN54ALS30 . .. J PACKAGE
. . . . SN74ALS30 ... N PACKAGE
These devices contain a single 8-input NAND gate (TOP VIEW)
and perform the following boolean functions in
itive logic:
positive logic At Uis Vee
Y = ABCDEFGH OR B2 13[INC
e e = — cs i20H
Y = A+B+C+D+E+F+G+H pfs 106
The SN54ALS30 is characterized for operation over E[]s 10[JNC
the full military temperature range of —-55°C to F[e s[]NC
125°C. The SN74ALS30 is characterized for opera- GND []7 81y
tion from 0°C to 70°C.
FUNCTION TABLE
INPUTS A THRU H OUTPUT SN54ALS30 ... FH PACKAGE
Y SN74ALS30 ... FN PACKAGE
All inputs H L (TOP VIEW)
One or more inputs L H
logic symbol
A 3
B 2)
¢ (3)
4)
D I (8)
L) Y
. (6) 111213
L]
p 12

NC—No internal connection

Pin numbers shown are for J and N packages.
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TYPES SN54ALS30, SN74ALS30
8-INPUT POSITIVE-NAND GATES

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

Supply voltage, Ve
Input voltage
Operating free-air temperature range: SN54ALS30
SN74ALS30 . ..ot e

Storage temperature range

recommended operating conditions

7V

SN54ALS30 SN74ALS30 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \Z
Vil High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
lonH High-level output current -0.4 -0.4 mA
4

loL Low-level output current P mA
Ta Operating free-air temperature -55 125 0 70 °C

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

SN54ALS30 SN74ALS30
RAMETER TEST CONDITIONS NIT
PA MIN TYPt MAX MIN TYP: MAX v
Vik Ve =45V, = —-18mA -1.5 -1.5 \
V =45V, ! = —-0.4mA 2.5 3.4
Vou cc oH 04 m v
Vee = 4.5V loH = —0.4mA 2.7 3.4
V, =45V, lgp = 4 mA 0.25 0.4 0.25 0.4
VoL cC oL m v
Vec =45V Ig = 8 MA 0.35 0.5
I Ve =55V, V=7V 0.1 0.1 mA
iy Vec = 5.5V, Vyp =27V 20 20 A
i Vec =55V, Vi = 0.4V -0.1 -0.1 mA
lo$ Vee = 5.5V, Vg =225V -30 -112 | -30 -112 mA
lccH Vee =55V, V=0V 0.22 0.36 0.22 0.36 mA
lecL Vee = 5.5V, V=45V 0.54 0.9 0.54 0.9 mA
$All typical values are at VCC =5V, 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, '05'
switching characteristics (see note 1)
Vee =5V, Vgg =45Vt55V,
C_ = 15 pF, C_ = 50 pF,
= , = 0 Q,
PARAMETER FROM TO R = 500 ¢ R = 50 UNIT
(INPUT) (OUTPUT) Ta = 25°C Tp = 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

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS32, SN74ALS32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

D2661, APRIL 1982

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

© Dependable Texas Instruments Quality

and Reliability
description SN54ALS32 . . . J PACKAGE
) SN74ALS32 ... N PACKAGE
These devices contain four independent 2-input OR (TOP VIEW)
gates. They perform the boolean functions
Y = A+BorY = A-B in positive logic. 1a[r UnaJvee
The SN54ALS32 is characterized for operation over 18 Ez 13 % 48
the full military temperature range of -55°C to 1YL]3 12L14A
125°C. The SN74ALS32 is characterized for opera- 2A[a nJay
tion from 0°C to 70°C. 28 []s 10[]38
2y s 9[]3A
GND[]7 8[]3y
FUNCTION TABLE
{each gate)
INPUTS | OUTPUT SN54ALS32 . . . FH PACKAGE
ry B Y SN74ALS32 ... FN PACKAGE
H X H {TOP VIEW)
Q
X H H o< O
L L L -—2Z >«
62 § e o e
3 21
1Y[Ja 18] 4A
logic symbol NCl]s 17 NC
m 2A([]se 0 4y
1A . >1 @ Ly NC(7 15 (] NC
1B 2B{]s8 14 [} 3B
a—18) (6) 9 10 111213
(5) 2Y o s B s § s W
28 ———o >0 >«
(9) NZzZzoom
3A @ .y [C}
25 110
(12) NC—No internal connection
4A —("—)4Y
a8 (13)

Pin numbers shown are for J and N packages.
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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)

Supplyvoltage, VoG - oo v v e e 7V
INPULVOIAGE . . . o e e e e e e e e e e e 7V
Operating free-air temperature range: SNS64ALS32 .. .. ... ... .. .. i —55°Cto125°C

SN74ALS32 .. e e 0°Cto70°C
Storage tempPeratuUre rANGE . . . v v v v v e e ettt e e e e e e e —-65°Cto 150°C

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 \Y
Vin High-level input voltage 2 2 \4
Vi Low-level input voltage 0.8 0.8 \"
loH High-level output current -0.4 -0.4 mA
4

loL Low-level output current 5 mA
TA Operating free-air temperature ~55 125 [o] 70 °C

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

PARAMETER TEST CONDITIONS SN54ALS32 SN74ALS32 UNIT
MIN TYPt MAX MIN TYP: MAX
Vik Veg = 4.5V, I} = -18mA -1.5 -1.5 \4
v Vee = 4.5V, loy = —0.4 mA 2.5 3.4 v
OH
Vee = 4.5V loy = —0.4mA 2.7 3.4
v Veg =45V, lgL = 4 MA 0.25 0.4 0.25 0.4 v
oL Vee = 4.5 V g, = 8 MA 0.35 05
I Vee = 5.5V, V=7V 0.1 0.1 mA
I Vee = 5.5V, V=27V 20 20 UA
i Veg = 5.5V, Vi =04V -0.1 -G.1 mA
o8 Vee = 5.5V, Vg =225V -30 -112 | -30 -112 mA
lccH Vee = 5.5V, V) =45V 1.9 4 1.9 4 mA
lccL Vee = 55V, V=0V 2.6 4.9 2.6 4.9 mA
$All typical values are at Voo = 5V, Ty = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
switching characteristics {see note 1)
Vee =5V, Vg =45Vteb5V,
C_ = 15 pF, C_ = 50 pF,
FROM T0 Ry = 5002, R =500%,
PARAMETER (INPUT} (OUTPUT) Ta = 25°C Tp = MIN to MAX UNIT
‘ALS32 SN54ALS32 SN74ALS32
TYP MIN MAX MIN MAX
tpLH AorB Y 6 3 16 3 14 ns
tPHL AorB Y 5 3 13 3 12 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS33, SN74ALS33
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982

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

© Dependable Texas Instruments Quality

and Reliability
L. SN54ALS33 . . . J PACKAGE
description SN74ALS33 . . . N PACKAGE
These devices contain four independent 2-input NOR {TOP VIEW)
buffer gates with open-collector outputs. Open- 1y [ Ua il vee
collector outputs require resistive pull-up to perform 1a2 13[]ay
logically but can deliver higher Vg levels and are 183 12148
commonly used in wired-AND applications. These 2y [Ja 11[]4A
devices perform the boolean functions Y = A+B or 2a]s 10[]3Y
Y = A-Bin positive logic. 28[s a[J38
The SN54ALS33 is characterized for operation over GND [ |7 8[]3A
the full military temperature range of —55°C to
125°C. The SN74ALS33 is characterized for opera-
tion from 0°C to 70°C. SN54ALS33 . . . FH PACKAGE
FUNCTION TABLE (each gate) SN74ALS33 . . . FN PACKAGE
. (TOP VIEW)
INPUTS | OUTPUT O
(SIS
A B Y 5 : 2z > ;
H X L ) -y
X H L 3 21
L L H B[4 18} 4B
NC[]s 17[JNC
. 2Y(Je 16 [ 4A
logic symbol
gic sy Nc[7 15[ NC
2A(]s 14 ] 3y
9 10111213
1A 2) >1D m ¥ e e D
) < v o0 <o
NZZ0n®
(5) Q
2A N @)
258 | 2y
@ NC — No internal connection
3A {10)
3 9 >~—-3V
8
(11)
4A (13)
(12) P2ay
a8
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
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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)

SUPPIY VOItagE, VO o« v v v vt e A"
INPUE VO AGE . . o ot e e e e e e e 7V
Off-state output VOItagE . . . . . . o e e e e 7V
Operating free-air temperature range: SNB4ALS33 ... ....... .. ..t ennnn. -55°Cto125°C
SN74ALS33 ... e e 0°Cto70°C
Storage temperatur@ rANGE . . v v . v v v vt e et et e e e e e e e e e e -65°Cto150°C
recommended operating conditions
SN54ALS33 SN74ALS33 UNIT
MIN NOM MAX MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \%
VIL Low-level input voltage 0.8 0.8 \%
VOH High-level output voltage 5.5 5.5 \
12
loL Low-level output current 22 mA
TA Operating free-air temperature -55 125 o 70 °C

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

PARAMETER TEST CONDITIONS SNSAALS33 SN74ALS33 UNIT
MIN TYP:t MAX MIN TYPt MAX
ViK Ve =45V, I = —18 mA -1.5 -1.5 \
OH Vee =45V, VoH = 5.5V 0.1 0.1 | mA
VoL Vec =45V, oL = 12 mA 0.25 0.4 025 04|
Vgc =45V loL = 24 mA 0.35 0.5
W Voo = 5.5V, V=7V 0.1 0.1 | mA
I1%] Ve =565V, V) =27V 20 20 KA
TN Vee = 5.5V, Vi =04V -0.1 -0.1 mA
IcCH Vee = 5.5V, Vi=0V 1.7 2.8 1.7 2.8 mA
ool Ve = 5.5V, V=45V 4.8 8 4.8 8 | mA
$All typical values are at Vo = 5V, Tp = 25°C.
switching characteristics (see note 1)
Vgc = 4.5Vtob.5V,
CL = 50 pF,
PARAMETER FROM 0 RL = 680 2. UNIT
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS33 SN74ALS33
MIN MAX MIN MAX
tPLH AorB Y 10 40 10 33 ns
tPHL AorB Y 7 21 7 18 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS37, SN74ALS37
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

D2661, APRIL 1982

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

@ Dependable Texas Instruments Quality

and Reliability
description SN54ALS37 . .. J PACKAGE
These devices contain four independent 2-input SNMALS:;P' ;/;;;;:ACKAGE
NAND buffer gates. They perform the boolean func- ‘ )
tions Y = A‘BorY = A+B in positive logic. 1a0r U] Vee |
The SN64ALS37 is characterized for operation over 18 ]2 13[]148
the full military temperature range of -55°C to 1v s 12[]4A
125 9C. The SN74ALS37 is characterized for opera- 2Afs  npay
tion from 0°C to 70°C. 28(]s 10[]3B
2y e 9[]3A
GND[]7 8[]3Y
FUNCTION TABLE
(each gate)
INPUTS OUTPUT SN54ALS37 ... FH PACKAGE
A B Y SN74ALS37 ... FN PACKAGE
(TOP VIEW)
H H L
- " <08
@ a
X L H - 2Z><
N ) U S
3 212019
logic symbol 1Yia 18 [} 4A
NC([]s 17[] NC
(1) ) 2A[]s 16 [] 4Y
1A N
152 8y NC(]7 15 [] NC
@) 28[]8 14 [] 3B
2A ‘ | 9
25— ] : Sorae
3a—2 Z88a§
N (8)
3 10! 3y 5]
12 NC—No internal connection
aA N1
Prgmicin ‘ o

Pin numbers shown are for J and N packages.

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS37, SN74ALS37
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

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

SUPPIY VORAGE, VO G -+ v v v o vttt e e e et e e e e e e e 7V
UL VOIEGE .« . o ottt e e e e e e e e 7V
Operating free-air temperature range: SN64ALS37 ... ...... ... ... .. ... ... .. o, -55°Cto125°C

SN74ALS37 . ... 0°Cto70°C
StOrage temperaturE TANGE . . o . o v v v vttt e et e e e e e e e -65°Cto150°C

recommended operating conditions

SN64ALS37 SN74ALS37
MIN—NOM~ MAX | MIN _nom max | YUNIT
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
-1
loH High-level output current 26 mA
12
loL Low-level output current 52 mA
TA Operating free-air temperature -55 125 0 70 °C

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

SN64ALS37 SN74ALS37
PARAMETER TEST CONDITIONS MIN TYPt MAX MIN TYP: MAX UNIT
ViK Vee =45V, = -18mA -1.5 -1.5 \
\ =45V, ! = —-1mA 2.4 3.3
VOH CcC OH m v
Vee =45V IoH = —2.6 mA 2.4 3.2
v Vee = 4.5V, loL = 12mA 0.25 0.4 0.25 0.4 v
oL Voo = 45V oL = 24 mA 035 05

] Vee = 5.5V, V=7V 0.1 0.1 mA

IH Vegec = 5.5V, V=27V 20 20 uA

L Vece = 5.5V, ViL =04V -0.1 -0.1 mA

X Vee = 5.5V, Vo = 2.25V -15 -70 |[-15 -70 mA

IccH Vec = 5.5V, V=0V 0.86 1.6 0.86 1.6 mA

lccL Vee = 5.5V, Vi =45V 4 6.4 4 6.4 mA
tAll typical values are at Vog = 5V, T = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
switching characteristics {see note 1}

Vee = 45Vteb5.5V,
CL = 50 pF.
FROM TO Ry = 500 9Q,
RAMETER UNIT
PA (INPUT) (OUTPUT) TA = MIN to MAX
SNG54ALS37 SN74ALS37
MIN MAX MIN MAX

tPLH AorB Y 2 10 2 8 ns

tPHL AorB Y 3 10 3 8 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS38, SN74ALS38
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982

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

@ Dependable Texas Instruments Quality

and Reliability
SN54ALS38 . . . J PACKAGE

description SN74ALS38 . . . N PACKAGE

These devices contain four independent 2-input (TOP VIEW)

NAND buffer gates with open-collector outputs. 1A |: 1 U“‘]Vcc

ThestﬂAND buffirs Berform the boolean functions 1B E 2 13:] 48

Y = A-Bor Y = A+B in positive logic. The open- 1y [s 12[]4A

collector outputs require pull-up resistors to perform 2A |: 4 1 :] ay

correctly. They may be connected to other open- 285 10{] 38

collector outputs to implement active-low wired-OR 2y s a[]3A

or active-high wired-AND functions. Open-collector GND |7 s[] 3y

devices are often used to generate higher VoH

levels.

The SN54ALS38 is characterized for operation over SN54ALS38 . . . FH PACKAGE

the full military temperature range of —55°C to SN74ALS38 . . . FN PACKAGE

125°C. The SN74ALS38 is characterized for opera- (TOP VIEW)

tion from 0°C to 70°C.

FUNCTION TABLE (each gate}

INPUTS | OUTPUT
A B Y
H H L
L X H
X L H
logic symbol
(1) NC ~No internal connection
1A | &b
o,y
1B {2)
@)
2A N, 6)
2y
-1
(9)
3A | s
(10) [~ @) 5y
38
(12)
aA (11
5013 oty

Pin numbers shown are for J and N packages.

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS38, SN74ALS38

QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

WITH OPEN-COLLECTOR OUTPUTS

246

absolute maximum ratings over operating free-air temperature

Supply voltage, Vcc
Input voltage
Off-state output voltage
Operating free-air temperature range:

Storage temperature range

recommended operating conditions

range (unless otherwise noted)

-55°Cto125°C
0°Cto70°C
~-65°Cto150°C

SN54ALS38 SN74ALS38 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 A
ViH High-level input voltage 2 2 A\
ViL Low-level input voltage 0.8 0.8 A\
VOH High-level output voltage 5.5 5.6 A
12

loL Low-level output current 22 mA
Ta Operating free-air temperature -55 125 o] 70 °C

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

SN54ALS38 SN74ALS38
PARAMETER TEST CONDITIONS UNIT
MIN TYP$ MAX | MIN TYP: MAX
ViK Vee = 4.5V, I} = —-18mA -1.5 -1.5 \
10H Vee =45V, VOH = 5.5V 0.1 0.1 mA
VoL Vee = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4 v
Vce =45V loL = 24 mA 0.35 0.5
] Vee = 5.5V, V=7V 0.1 0.1 mA
I Ve = 5.5V, V=27V 20 20 | WA
m Vce = 6.5 V., VIL = 0.4V —0.1 —0.1 | mA
ICCH Vece = 5.5V, Vi=0V 0.86 1.6 0.86 1.6 mA
IccL Vce = 5.5V, V=45V 4 6.4 4 6.4 mA
$All typical values are at Voc = 5V, Tp = 25°C.
switching characteristics (see note 1)
Veec =45Vto55V,
CL = 50 pF,
FROM T0 R = 680 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) . TA = MIN to MAX
SN54ALS38 SN74ALS38
MIN MAX MIN MAX
tPLH AorB Y 10 40 10 33 ns
tPHL AorB Y 7 21 7 18 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12,
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TYPES SN54ALS40, SN74ALS40
DUAL 4-INPUT POSITIVE-NAND BUFFERS

D2661, APRIL 1982

® Package Options Include Both Plastic and

Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

® Dependable Texas Instruments Quality

and Reliability
description SNB54ALS40 . . . J PACKAGE
These devices contain two independent 4-input SN“ALS:SP' ;,;E':VPACKAGE
NAND buffer gates. They perform the boolean func- ( !
:IOT.\S Y = A-BCDorY = A+B+C+D in positive 1A D’ U’“]VCC
ogic. 1802 13020
The SN54ALS40 is characterized for operation over NC D 3 12[J2¢c
the full military temperature range of —55°C to icds n[INC
125°C. The SN74ALS40 is characterized for opera- iD0s 10[]28B
tion from 0°C to 70°C. 1Y [ o[]2A
GND []7 s[J2v
FUNCTION TABLE (each gate)
SN54ALS40 . . . FH PACKAGE
INPUTS OuTPUT SN74ALS40 . . . FN PACKAGE
A B8 € D Y {TOP VIEW)
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~ &b
1812
— [~\(6)
) v
1C ——d
1018 ) i
NC —No internal connection
24 9)
(10)
28—
\.(8) 2y
2c {12)
20 (13)

Pin numbers shown are for J and N packages.

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS40, SN74ALS40
DUAL 4-INPUT POSITIVE-NAND BUFFERS

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

Supplyvoltage, VCC -« v i e P e 7V
Inputvoltage . .. ...... .o e e e e i e 7V
Operating free-air temperature range: SNG4ALS40 . . ... ..t -56°Cto125°C

SN74ALS40 . ... i e 0°Cto70°C
Storage temperaturerange . . . .. v v vt e e s PN -65°Cto 150°C

recommended operating conditions

SN54ALS40 SN74ALS40

MIN_NOM_MAX | MIN _Nom _ max | UNT
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 \
1OH High-level output current = 26 mA

12

loL Low-level output current 24 mA
TA Operating free-air temperature -55 125 o] 70 °C

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

SN54ALS40 SN74ALS40
PARAMETER TEST CONDITIONS MIN TYP: MAX MIN TYP: MAX UNIT
VK Vee = 4.5V, I} = —-18mA -1.5 -1.5 \4
Vee = 45V, IoH = -1 mA 2.4 3.3
Vi
OH Vee = 4.5V IOH = —-2.6 mA 2.4 32 v
v Vec =45V, loL = 12 mA 0.25 0.4 0.25 0.4 v
oL Voo = 45V oL = 24 mA 0.35 05
I} Vee = 5.5V, V=7V 0.1 0.1 mA
IH Vece = 5.5V, V) =27V 20 20 uA
i Vee = 5.5V, ViL=04V -0.1 -0.1 mA
le}] Veg = 6.5V, Vo = 2.25V -15 ~-70 |-15 -70 mA
ICCH Vece = 5.5V, Vi=0V 0.43 0.8 0.43 0.8 mA
lccL Vecc = 5.5V, V=45V 2 3.2 2 3.2 mA
$All typical values are at Vg = 5V, T = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ing.
switching characteristics (see note 1}
Vgc =45Vtb5V,
CL = 50 pF,
PARAMETER FROM TO AL = 5002 uNIT
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS40 SN74ALS40
MIN MAX MIN MAX
tPLH AorB Y 2 10 2 8 ns
tPHL AorB Y 3 10 3 8 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
2.48 TEXAS INSTRUMENTS

INCORPORATED
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TYPES SNG54ALS74, SN54AS74, SN74ALS74, SNT4AS74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2661, APRIL 1982

® Package Options Include Both Plastic and Ceramic SNE4ALS74, SN54AS74 . .. J PACKAGE
Chip Carriers in Addition to Plastic and Ceramic DIPs SN74ALS74, SN74AS74 . . . N PACKAGE
. TOP VIEW]
® Dependable Texas Instruments Quality and Reliability _ ! !
1SR 01 U] vee
TYPE TYPICAL MAXIMUM  TYPICAL POWER 102 13 2CLR
CLOCK FREQUENCY  DISSIPATION 1CLK[0s  12[J 2D
{CL = 50 pF PER FLIP-FLOP 1PRE[Ja  n1[J 2CcLK
1a(s 0[] 2PRE
‘ALS74 50 MHz 6 mW a
136 s[] 20
‘AS74 Under development. Contact factory for latest GND [J7 8] 2@
information.
description
i . . - SNB4ALS74, SN54AS74 . . . FH PACKAGE
These devices contain two independent D-type poslltlve-edge- SN74ALS74, SN74AST4 . . . FN PACKAGE
triggered flip-flops. A low level at the Preset or Clear inputs sets {TOP VIEW)
or resets the outputs regardless of the levels of the other inputs.
When Preset and Clear are inactive (high), data at the D input o|§ o 8!5
meeting the setup time requirements are transferred to the out- --2Z>W
puts on the positive-going edge of the clock pulse. Clock trigger- kT
ujg occurs at a voltage level anfj is not dnrect‘Iy re.lated to the rise 1oLk 1 a0 20
time of the clock pulse. Following the hold time interval, data at nchs 170 NC
the D input may be changed without affecting the levels at the 1PREfs 16 [ 201K
outputs. Nc 7 15 | NC
The SN54ALS74 and SN54AS74 are characterized for opera- 1Q(]s 14 [| 2PRE
tion over the full military temperature range of —55°C to 9 10 111213
125°C. The SN74ALS74 and SN74AS74 are characterized for =2 l
operation from 0°C to 70°C. -g E N

NC.~No internal connection

FUNCTION TABLE .
logic symbol

INPUTS OUTPUTS
PRESET CLEAR CLOCK D a a
T H X X | H L VPRE ‘(‘—’h 3 is1
H L X X L H ok b —— 12
L L " x | ue  ne 1D :f; 10 L ® 5
H H t H H L : 1CLR ] R
2PRE 0
H H t L H T ) 29
— 20LK o
H H L X 0 Q, 20 21 ®
{13) P 20
*The output levels in this configuration are not guaranteed to meet the 20LR ——y

minimum levels for Vo if the lows at Preset and Clear are near V| max-
imum. Furthermore, this configuration is nonstable; thatis, it will not persist
when either Preset or Clear returns to its inactive (high) level.

Pin numbers shown are for J and N packages.

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

SUPPIY VOAGE, VO v v v vttt e e e e e e A"
Inputvoltage . ... ..o o v vttt e e e e e i e e e Y A
Operating free-air temperature range: SN54ALS74,SN54AS74 ... .................. -566°Ct0125°C

SN74ALS74,SN74AS74 ... ... . e 0°Cto70°C
Storage temperaturerange . .. ... e e e e e e e e -65°Cto150°C

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

Copyright © 1982 by Texas Instruments Incorporated.



TYPES SN54ALS74, SN74ALS74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SNG54ALS74 SN74ALS74 UNIT
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -0.4 -0.4 mA
4
loL Low-level output current ) mA
fclock Clock frequency 0 30 ¢} 30 | MHz
PRE or CLR low 15 15
tw Pulse duration CLK high 14 12 ns
CLK low 19 17
Setup time Data 15 15
tsu before CLKt PRE or CLR inactive 10 10 ns
th Hold time, data after CLKt 0 o} ns
Ta Operating free-air temperature -55 125 [¢] 70 °C

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

SN54ALS74 SN74ALS74
NIT
PARAMETER TEST CONDITIONS MIN_ TYP: MAX MIN_ TYPT  WAX U
ViK Vee = 4.5V, | = —18 mA -1.5 -1.5 v
Vee = 4.5V, IoH = —0.4 mA 25 3.4
VoH \
Ve =45V IoH = —0.4mA 2.7 3.4
v Ve = 4.5V, oL = 4 mA 025 0.4 0.25 0.4 v
oL Vee = 45V oL = B mA 035 05
1 | ClkorD Vee = 5.5V V=7V o1 0.1 mA
! PRE or CLR cc=ms% 1= 0.2 0.2
CLK or D 20 20
1 = Vee = 6.5V, V) =27V A
I PRE or CLR cc=5 ! 40 20 | *
CLK or D -0.2 -0.2
= =5.5V, =04V A
i PRE or CLR vee = 8.8V Vi=o ~04 04 | "
10§ Veg = 5.5V, Vo = 2.25V -10 -60 |-10 -60 | mA
Icc Vece =5.5V, See Note 1 2.4 4 2.4 4 mA
tAll typical values are at Vo = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
NOTE 1: Icc is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded.
switching characteristics (see note 2)
Vec =5V, Vee = 45Vt 5.5V,
CL = 15 pF, CL = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q,
PARAMETER L L UNIT
{INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX
‘ALS74 SN54ALS74 SN74ALS74
MIN  TYP MAX | MIN MAX MIN MAX
fmax 40 50 30 34 MHz
tPLH [ — — 6 3 15 3 13
PRE or CLR QorQ
PHL or or 10 5 17 5 5| "
tPLH — 8 5 18 5 16
CLK QorQ S
PHL or 12 7 20 7 .| "

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

ADVANCE INFORMATION

2:50  This page contains information on a new
product. Specifications are subject to
change without notice. POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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TYPES SN54AS74, SN74AS74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SN64AS74 SN74AS74 UNIT
MIN NOM MAX MIN  NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
VIH High-level input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 \
loH High-level output current -2 -2 mA
oL Low-level output current 20 20 mA
folock Clock frequency o] o] MHz
PRE or CLR low
tw Pulse duration CLK high ns
CLK low
Setup time Data
Tsu before CLKt LFF@ or CLR inactive ns
th Hold time, data after CLKt 0 o] ns
Ta Operating free-air temperature -55 125 0 70 °C

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

SN54AS74 SN74AS74
AMETER TE NDI
PAR ST CONDITIONS MIN TYP: MAX | MIN TYP: MAX unIT
VIK Vece =4.5V, I = —18mA -1.2 -1.2 4
\7 =45V, ! = -2 2.5 3.4 2.5 3.4
Vou cc OH mA v
Vce = 475V, IoH= —2mA 2.7 3.4
VoL Vge = 4.5V, loL = 20 mA 0.25 0.5 0.25 0.5 \
CLK or D
— \ =565V, Vi=7V A
h PRE or CLR cc=5 =7 m
CLK or D
| — Vee = 5.5V, V) = 2. A
H PRE or CLA cc=5 =27V "
CLK or D
—_— =55V, = 0. A
L PRE or CLR Vee =565V V| =04V m
fe}] Vg =56.5V, Vo = 2.25V ~30 ~112 | -30 -112 mA
Icc Vee =5.5Y, See Note 1 10.5 10.5 mA
tAll typical values are at Vo = 5V, 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: I is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded.
switching characteristics (see note 2)
Vee =5V, Vcc =45Vto55V,
CL = 15 pF, CL = 50 pF,
FROM T0 R, = 6009, RL = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAX
‘AS74 SN54AS74 SN74AS74
MIN  TYPt MAX | MIN TYP: MAX | MIN TYP: MAX
fmax 125 125 MHz
tPLH PRE or CLR QorQ 4.5 4.5 ns
tPHL 6 6
tPLH = . 5.5 5.5
QorQ
tPHL CLK ry ry ns
$All typical values are at Vo = 5V, Tp = 25°C.
NOTE 2: For load circuit and voltage waveforms, see page . . . .
Additional infor ion on these products can be obtained from the factory as it becomes available.
PRODUCT PREVIEW
This page contains information on a TEXAS IN STRUMENTS 2.51
product under development. Texas INCORPORATED

Instruments reserves the right to change or

™ . this prodi el notice. POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




TYPES SN54ALS86, SN74ALS86
QUADRUPLE 2INPUT EXCLUSIVE-OR GATES

D2661, APRIL 1982

SNBE4ALS86 . . . J PACKAGE
SN74ALSB6 . . . N PACKAGE

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

(TOP VIEW,
© Dependable Texas Instruments Quality and Reliablility !
141 U vee
B2 13[]48B
description 1v[ds  12(J4A
) ) ) ) ) 2A0s  n1Jay
These devices contain four independent 2-input Exclusive-OR 28[s 10[] 38
gates. They perform the boolean functions
Y=A@®B = AB+ABIi itive logi 2vQe  ollaa
= A@®B = AB+AB in positive logic. aNo (7 s ay

A common application is as a true/complement element. |f 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 tha other

SN54ALS86 . . . FH PACKAGE
SN74ALSB6 . . . FN PACKAGE

input will be reproduced inverted at the output. (TOP VIEW)

The SNE4ALS86 is characterized for operation over the full o

military temperature range of -55°C to 125°C. The o < ‘2’ ;’Cg

SN74ALS86 is characterized for operation from 0°C to 70°C. T
1v{la 18] 4A
NC[ls 17 NC
2A[ls 16 [} 4Y
NC[]7 15 [] NC

logic symbol

28(]8 14 ] 3B
" FUNCTION TABLE 910 111213
1A -m—- =1 (3) v {each gate) o § e B e § e ¥
>0 0>«
o INPUTS | OUTPUT Z8Saa
- 8 U A B Y o
3A 9 @ L L L NC—No internal connection
(10) — 3Y L H H
8 "12)
aA A1z (11 o H L H
a5 13 H " L

Pin numbers shown are for J and N packages.

exclusive-OR logic

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

EXCLUSIVE-OR

T - - D S

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

_l=: —] 2

EVEN-PARITY ODD-PARITY ELEMENT

2k+1

-

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

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

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

Copyright © 1982 by Texas Instruments Incorporated

TEXAS INSTRUMENTS

INCORPORATED

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 SN54ALS86, SN74ALS8B6
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

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

Supply voltage, Ve
Input voltage
Operating free-air temperature range: SN54ALS86
SN74ALSB6 . ... e e e
Storage temperature range

recommended operating conditions

~55°Cto 125°C
0°Cto70°C
-65°Cto 160°C

A%

SN54ALSB6 SN74ALS86 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.6 4.5 5 5.5 \ ‘
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current ~0.4 -0.4 mA
4

loL Low-level output current 5 mA
Ta Operating free-air temperature -55 125 [o] 70 °C

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

PARAMETER TEST CONDITIONS SN54ALSBG SN74ALS8G UNIT
MIN TYP: MAX | MIN TYP: MAX
VIK Veg = 4.5V, I = —18mA -1.5 -1.5 \2
Voh Ve = 4.5V, IoH = -0.4 mA 2.5 3.4 v
Vee =45V lopH = -0.4mA 2.7 3.4
VoL Vee =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vece = 45V loL = 8 mMA 0.35 0.5
] Vece = 56.5V, Vi=7V 0.1 0.1 mA
IIH Vee =55V, Vi =27V 20 20 uA
IiL Vee = 5.5V, VL =04V -0.1 -0.1 mA
Io§ Vee = B.b VY, Vo = 2.25V -30 -112 | -30 -112 mA
Icc Vce =56.5V, All inputs at O V mA
tAll typical values are at Vog = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
switching characteristics (see note 1)
Vee =5V, Vegc =45Vto55V,
CL = 15 pF, Cp = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q,
PARAMETER {INPUT) (OUTPUT) Ta = 256°C Ta = MIN to MAX uniT
‘ALS86 SN54ALS86 SN74ALS86
TYP# MIN  TYPf MAX | MIN TYP$ MAX
tpLH AorB
tPHL {other input low) v ns
tPLH AorB
tPHL (other input high) Y ns

1 All typical values are at Vog = 5V, T = 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.

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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2.54

TYPES SN54ALS109, SN54AS109, SN74ALS109, SN74AS109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2661, APRIL 1982

® Package Options Include Both Plastic and Ceramic

SN54ALS109, SN64AS109 . .
SN74ALS109, SN74AS109 . .

. J PACKAGE
. N PACKAGE

Chip Carriers in Addition to Plastic and Ceramic DIPs
(TOP VIEW)

® Dependable Texas Instruments Quality and Reliability

1etrr Ussdvee
TYPE TYPICAL MAXIMUM TYPICAL POWER :%E i 15 %iﬁm
CLOCK FREQUENCY DISSIPATION 14
1ctk[Js 13[J2R
PER FLIP-FLOP i
‘ 1PRE[]s  12[]2CLK
ALS109 50 MHz 6 mwW
‘AS109 Under development. Contact factory for latest information. ! QE 6 11| J2PRE
1ads  woJ20
description GND(]8 9[]2Q

These devices contain two independent J-K 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 I
the rise time of the clock pulse. Following the hold time interval, 2
data at the J and K inputs may be changed without affecting the
levels at the outputs. These \Lersatile flip-flops can perform as O
toggle flip-flops by grounding K and tying J high. They also can
perform as D-type flip-flops if J and K are tied together.

SN54ALS109, SN54AS109 . .
SN74ALS109, SN74AS109 . . .
(TOP VIEW)

18{}2J
172K
16 [jNC
15 [] 2cLK

14 [] 2PRE

The SNB4ALS109 and SN54AS109 are characterized for
operation over the full military temperature range of —55°C to

125°C. The SN74ALS109 and SN74AS109 are characterized 12
for operation from 0°C to 70°C. oaovio o
-2 2NN
FUNCTION TABLE ©
(EACH FLIP-FLOP) NC —No Internal connection
INPUTS OUTPUTS logic symbol
PRESET CLEAR CLOCK J K| a a )
L H X X X|H L 1PRE 25
. &-——. U —LG—)—. 1Q
H L X X X|L H
1CLK &) c1
L L X X X | H* H* R 1K F ) G
H H t L L| L H 1CR (AL R
H H 1 H L TOGGLE_ 2PRE 01 .
H H t L H| Qg Qo 2 e | | _to 20
H H t H H|H L ek B2
H H L x x|a g 2% 13 ) S
26TR 045 o
*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 Vi maximum. Furthermore, this configuration )
is nonstable; that is, it will not persist when Preset or Clear return to their inactive (high) Pin numbers shown are for J and N packages.
level.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VO G -« v vt e e e e 7V
INPULVOIAGE . . . . ot e e e e e 7V
Operating free-air temperature range: SN64ALS109, SN54AS109 . ................... -55°Ct0125°C
SN74ALS109,SN74AS109 . ... .. .ttt 0°Cto70°C
Storage tempPerature FANGE . . . . .« o vt et et s -65°Cto 150°C

. FH PACKAGE
FN PACKAGE

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS109, SN74ALS109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SN54ALS109 SN74ALS109 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-leve! input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -0.4 -0.4 mA
4
loL Low-level output current 8 mA
felock Clock frequency 0 30 [*] 34 MHz
PRE or CLR low 15 14.5
tw Pulse duration CLK high 16.5 14.5 ns
CLK low 16.5 17
Setup time Data 15 15
tsy ————— - ns
before CLKt PRE or CLR inactive 10 10
th Hold time, data after CLK* 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 SN54ALS109 SN74ALS109 UNIT
MIN TYP: MAX | MIN TYP: MAX
VK Vee =45V, = —18 mA -1.5 -1.5 \
v Vee = 45V, loH = —-0.4 mA 2.5 3.4 v
OH Vee = 45V IoH = -0.4mA 27 34
Voe = 45V, loL = 4 mA 0.25 0.4 0.25 0.4
VoL \
Vge = 45V loL = 8 mA 0.35 0.5
\ CLK, J, or K Ve = 5.5V vie 7V 0.1 0.1 A
! FRE or CIR cc==sv 1= 0.2 02| "
CLK, J, or K 20 20
1 ————— \ =55V, V=27V A
H PRE or CLR cec : 40 a0 | *
| CLK, J, or K v 5.5V Vi = 0.4V -0.2 -0.2 A
————— =55V, = 0. m
L PRE or CLR ce : —0.4 ~04
[[eX] Ve =55V, Vo =225V -10 -60 [-10 -60 mA
lcc Vee = 55V, See Note 1 2.4 4 2.4 4 mA
1Al typical values are at Vg = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
NOTE 1: Icc is measured with J,K CLK, and PRE grounded, then with J, K, CLK, and CLR grounded.
switching characteristics (see note 2)
Ve =5V. Vee = 4.5Vtob55V,
CL = 15 pF, CL = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q,
PARAMETER L L uNIT
{INPUT) (OUTPUT) Ta = 256°C Ta = MIN to MAX
‘ALS109 SN54ALS109 SN74ALS109
MIN TYP MAX MIN MAX MIN MAX
fmax 40 50 30 34 MHz
tPLH FRE or CIR Qor@ 6 3 5] 3 LEIN [
tPHL 10 5 17 5 15
t —_ 1 1
PLH CLK QorQ 8 5 8 5 I [
tPHL 12 7 20 7 18
NOTE 2: For load circuit and voltage waveforms, see page 1-12,
TEXAS INSTRUMENTS 2.55
INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



2.56

TYPES SN54AS109, SN74AS109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SN54AS109 SN74AS109 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 \
ViL Low-level input veltage 0.8 0.8 \
IoH High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
felock Clock frequency [*] 0 MHz
or CLR low
tw Pulse duration CLK high ns
CLK low
Setup time Data

tsu before CLKt [ PRE or CLR inactive ns
th Hold time, data after CLK? 0 o] ns
TA Operating free-air temperature -55 125 0 70 °C

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

SN54AS109 SN74AS109
PA| TER TESTC I U
RAME ONDITIONS MIN TYP: MAX MIN TYP: MAX NIT
VIK Vee =45V, | = —18mA -1.2 -1.2 \
Vv =45V, ! = -2mA 2.5 3.4 2.5 3.4
VOH cC OH m v
Vee = 4.75 V, IoH= -2mA 2.7 3.4
VoL Vecec =45V, loL = 20 mA 0.25 0.5 0.25 0.5 \
CLK or D
] PRE or CUR Vee = 6.5V, Vi=7V mA
CLK or D
1 e =55V, = 2.
IH BRE or COR Ycc = 5.5V V=27V uA
CLK or D
IiL PRE or IR Vee = 5.5V, Vi =04V mA
le}] Vee = 5.5V, Vo = 2.25V - 30 -112 | -30 -112 mA
Icc vee = 5.5V, See Note 1 11.6 11.6 mA
$All typical values are st Voo = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ing.
Note 1: Igc is measured with D, CLK, and PRE grounded, then with D, CLK, and CR grounded.
switching characteristics (see note 2)
Vee =56V, Vee =45Vt 565V,
CL = 15 pF, CL = 50 pF,
PARAMETER FROM TO0 RL = 500 Q, RL = 500 Q, UNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX
‘AS109 SN54AS109 SN74AS8109
MIN  TYPt MAX | MIN TYPt MAX MIN  TYPt MAX
fmax 125 125 MHz
t _— = o
PLH PRE or CLR Qor@ 45 45 ns
PHL 6 6
tPLH = 6 6
QorQ
tPHL CLK r 6 ) ns

$All typical values are at Voo = 5V, T = 256°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

This page contains information on a TEXAS INSTRUM ENTS

product under development.
Instruments reserves the right to change or

discontinue this product without notice.

Texas

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

INCORPORATED
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TYPES SN54ALS112A, SN54AS112, SN74ALS112A, SN74AS112
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

D2661, DECEMBER 1982

~

Fully Buffered to Offer Maximum Isolation from SN54ALS112A, SN54AS112 . . . J PACKAGE
External Disturbance SN74ALS112A, SN74AS112 . . . N PACKAGE
. . TOP VIEW
Package Options Include Both Plastic and Ceramic { !
Carriers in Addition to Plastic and Ceramic DIPs.
° 1k T Tied vee
Dependable Texas Instruments Quality and Reliability 1Kz sfJ1CIR
1Js a0 2CR
TYPICAL POWER 1PRE E N e :] 2cLK
TYPE TYPICAL MAXIMUM | o0 oo 19[ 5 120 2K
CLOCK FREQUENCY 1Q E 6 11 :| 2J
PER FLIP-FLOP Pyl E . o :] 2PRE
‘ALST12A 50 MHz 6 mwW oD !
‘AS112 175 MHz 95 mw 8 oli20
description SN54ALS112A, SN54AS112 . . . FH PACKAGE
These devices contain two independent J-K negative-edge-  SN74ALS112A, SN74AS112 . . . FN PACKAGE
triggered flip-flops. A low level at the Preset or Clear inputs sets (TOP VIEW)
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 4o 8 DJ
inputs meeting the setup time requirements are transferred to the e 2> -
outputs on the negative-going edge of the clock puise. Clock = T

triggering occurs at a voltage level and is not directly related to

the rise time of the clock pulse. Following the hold time interval, 1J[4 18 (] 2CLR
data at the J and K inputs may be changed without affecting the 1PRE [15 17 [} 2CLK
levels at the.outputs. These versatile flip-flops can perform as NC [I6 16 [| NC
toggle flip-flops by tying J and K high. 1Q 7 15 [ 2K

14 (] 2J

The SN54ALS112A and SN54AS112 are characterized for

operation over the full military temperature range of —55°C to
125°C. The SN74ALS112A and SN74AS112 are characterized goQgom
for operation from 0°C to 70°C. Ng=o [

FUNCTION TABLE NC — No internal connection

INPUTS OUTPUTS
PRE CLR CLK J K Q a logic symbol
L H X X X H L
H L X X X L H 1pRE 4 s
L L X X X H* H* w81y, |5 1
H H ' L L % Qo 1ok s ¢y
H H | H L H L VN P b~ ) 45
H H ! L H L H 16w D8 g
H H ] HooH TOGGLE 2pme 410 e
H H H X X oy Qo PRI . |9 o
2oLk 4Bl
*The output levels in this configuration are not guaranteed to meet the minimum levels 2K &_ Lm.. 20
for Vo if the lows at Preset and Clear are near V| maximum. Furthermore, this 2CLR _‘_‘L’b

configuration is nonstable; that is, it will not persist when either Preset or Clear returns

to its inactive (high) level. Pin numbers shown are for J and N packages.

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

SUPPIY VOIAGE, VG -+ ot ottt et e e e e e e e 7V
INPUL VO agE . . . oot e e e e e e e e . 7V
Operating free-air temperature range:SN54ALS112A, SNB4AS112 ... ... i, —-55°C to 125°C

SN74ALS112A, SN74AS112 ... ... i 0°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 FLIP-FLOPS
WITH CLEAR AND PRESET

recommended operating conditions

SN54ALS112A SN74ALS112A UNIT
MIN NOM_MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 \
loH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
fclock Clock frequency 0 50 0 50 | MHz
n PRE or CLR low 15 10
tw Pulse duration CLK high 20 16.5 ns
CLK low 20 16.5
Setup time Data 25 22
tsu before CLK! PRE or CLR inactive 22 20 ns
th Hold time, data after CLK! 0 0 ns
Ta Operating free-air temperature -65 125 (o] 70 °c

electrical characteristics over recommended operating free-air temperature range (

unless otherwise noted)

PARAMETER TEST CONDITIONS SNE4ALST12A SN74ALS112A UNIT
) MIN TYPt MAX | MIN TYP: MAX
Vik Ve =45V, I = —18 mA ~-1.5 -1.5 Vv
VOH Vee =45V, loH = 0.4 mA 25 3.4 2.7 3.4 \
v Vece =45, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Voo = 45V, ToL = 8 mA 0.35 05
J, K, or CLK 0.1 0.1
| — Ve = 6.5V, = A
! PRE or CLR cc =58V Vi=7V 0.2 02| "
J, K, or CLK 20 20
IH BRE or CLR Ve = 6.5V, V=27V 20 20 A
J, K, or CLK C-0.2 -0.2
| e Vee =65V, = 0.
IL PRE or CLR cc =55 Vi=04V ~04 04 ™
[le}] Ve =565V, Vo = 2.25V -30 -112 | =30 -112 mA
Icc Vece =565V, See Note 1 2.5 4.5 25 4.5 mA
tAll typical values are at Vo = 5V, Ty = 25°C,
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
NOTE 1: Igg 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)
Veec =5V, Vec =45Vto55YV,
CL = 15 pF, Cp = 50 pF,
FROM TO RL = 500 @, R = 500 (2,
PARAMETER | (npum) (OUTPUT) Ta = 25°C Ta = MIN to MAX o
‘ALS112A SN54ALS112A SN74ALS112A
MIN TYP MAX [ MIN TYP MAX | MIN TYP MAX
fmax 35 40 25 30 MHz
tpPLH BEE .. AT P 8 3 20 3 15 ns
T PRE or CLR QorQ 13 2 22 ) 18
tPLH Qor@ 8 3 18 3 15
PHL c or 13 5 23 5 9] ™

NOTE 2: For load circuit and voltage waveforms, see page 1-12,
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TYPES SN54AS112, SN74AS112
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

recommended operating conditions

SN54AS112 SN74AS112
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 0.8 0.8 Vv
IoH High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
felock Clock frequency 0 0 MHz

PRE or CLR low
tw Pulse duration CLK high ns

CLK low
¢ Setup time Data ns

su before CLK¢ PRE or CLR inactive

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)

PARAMETER TEST CONDITIONS SN54AST12 SN74AS112 UNIT
MIN TYP$ MAX | MIN TYP: MAX
VIK Vce = 4.5V, I = —18 mA -1.2 -1.2 \
Vou Vee = 4.5V, IoH = -2 mA 2.5 3.4 2.5 3.4 v
Vee = 4.75V, IoH = —2mA 2.7 3.4
VoL Veg = 4.5V, loL = 20mA 0.25 0.5 0.25 0.5 v
: Vee = 4.75V, oL = 20 mA 0.25 0.5
JorK
I PRE or CLR Vee = 5.5V, Vi=7V mA
CLK
JorK
IiH PRE or CLR Vee = 5.5V, V=27V uA
CLK
JorK -1 -1
M PRE or CLR Vee = 5.5V, V| = 0.4V -5.5 -5.5 mA
CLK -5 -5
fo}] Vgce = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA
Icc Veec = 5.5V, See Note 1 38 38 mA
$All typical values are at Voo = 5V, T = 256°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
NOTE 1: I is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded.
switching characteristics (see note 2)
Vec =5V, Veg = 45Vte55V,
CL = 15 pF, CL = 50 pF,
PARAMETER FROM TO RL = 500 Q, R = 500 Q, UNIT
(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 MHz
tPLH PRE or CLR Qor@ 2 3 3 ns
tPHL 3 4 4
tPLH CLK Qor@ 3 3 ns
tpHL 3.5 4 4
1Al typical values are at Voo = 5V, Tp = 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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TYPES SN54ALS113A, SN54AS113, SN74ALS113A, SN74AS113
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

D2261, DECEMBER 1982

Fully Buffered to Offer Maximum Isolation from SN54ALS113A, SN54AS113 . . . J PACKAGE
External Disturbance SN74ALS113A, SN74AS113 . . . N PACKAGE
Package Options Include Both Plastic and Ceramic {TOP VIEW)
Carriers in Addition to Plastic and Ceramic DIPs. 1ck [ Ua[Jvee
Dependable Texas Instruments Quality and Reliability K]z 1sJ2CLK
[z 12J2k
TYPICAL MAXIMUM TYPICAL POWER 1PRE[Je  n[J2J
TYPE CLOCK FREQUENCY DISSIPATION 1a[]s  10[]2PRE
PER FLIP-FLOP 1Q[]s s[]2aQ
‘ALS113A 40 MHz (Ci = 15 pF) 6 mW GND[]7 g[]2a
‘AS113 175 MHz (C_ = 50 pF) 95 mW
description SN54ALS113A, SN54AS113 . . . FH PACKAGE
These devices contain two independent J-K negative-edge- SNT4ALST13A, SN(?r‘:)‘:’s\;lgm. - - FNPACKAGE
triggered flip-flops. A low level at the Preset input sets the
outputs regardless of the levels of the other inputs. When Preset X 0%
(PRE) is inactive (high), data at the J and K inputs meeting the x990
setup time requirements are transferred to the outputs on the - o
negative-going edge of the clock pulse. Clock triggering occurs at 321
1J[4 18{] 2K

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 _NE [ 4 17[JNC
inputs may be changed without affecting the levels at the 1PRE ] 6 16(] 2
outputs. These versatile flip-flops can perform as toggle flip-flops NC 7 15(] N_C__
by tying J and K high. 1afls 14{] 2PRE
The SN54ALS113A and SN54AS113 are characterized for .

operation over the full military temperature range of —55°C to |,C_’ % (2’ '8 8

125°C. The SN74ALS113A and SN74AS113 are characterized o

1, 0 o
for operation from 0°C to 70°C. NC — No internal connection

FUNCTION TABLE logic symbol
INPUTS OUTPUTS L s ®)
RE CLK J K Q Q " @ | u —2 10
L X X X [H oL 1ok lesb e © 5
H i L L [Qp Qp 1K 12 Fqk 1
H OH L H L apRE Y 9
(1) 20
H ! L H|L H 2) ]
H v W H|ToGGLE 2o -Ep bk ®
H H X X |Q G 2K —
Pin numbers shown are for J and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VOC - v+ v i e e e e e e 7V
INPUL VORBEE . . . .t e e e e e e e 7V
Operating free-air temperature range:SN54ALS113A, SN64AS113 .. ... ... ... ....... —-55°C to 125°C
SN74ALS113A, SN74AS113 ... ... .ottt e 0°C to 70°C
Storage temperature TaNGE . . ... ..ottt it ettt e e e e -65°C to 1560°C

Copyright © 1982 by Texas Instruments Incorporated
TEXAS INSTRUMENTS
INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54AS113, SN74ALS113
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

recommended operating conditions

SN54ALS113A SN74ALS113A UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \4
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 Vv
1oH High-leve! output current -0.4 ~-0.4 mA
oL Low-level output current 4 8 mA
felock Clock frequency 9 25 0 30 MHz
PRE low 15 10
tw Pulse duration CLK high 20 16.5 ns
CLK low 20 16.5
t Setup time Data 25 22
su before CLK! PRE inactive 22 20 ns
th Hold time, data after CLKI 0 4] ns
Ta Operating free-air temperature -556 125 o] 70 °C

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

SN54ALS113A SN74ALS113A
PARAMETER ST CONDITIONS
TE 0 MIN TYP: MAX | MIN TYPt MAX UNIT
VIK Vee =45V, Il = —18 mA -1.5 -15 \4
VOH Vecc =45V, loH = 0.4 mA 2. 3.4 2.7 3.4 \4
v Vce = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Vee = 4.5 V, oL = 8 mA 0.35 0.5
J, K, or CLK 0.1 0.1
| — Vee = 5.5V, V=7V
! PRE cc =85V ! 0.2 0.2 | mA
J, K, or CLK 20 20
_ = 5. . V) = 2.
L - Vee = 55V =27V 20 20 | A
J, K, or CLK -0.2 -0.2
e —FRE Vee = 6.5V, Vi =04V o4 o0z mA
(e} Vee = 6.5V, Vo = 2.25V -30 -112 | -30 -112 mA
Icc Vee =55V, See Note 1 2.5 4.5 2.5 4.5 mA
Al typical values are at Voo = 6V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
NOTE 1: Igc is measured with J, K, CLK, and PRE grounded, then with J, K, and CLK grounded.
switching characteristics {see note 2)
Veec =5V, Vcec = 45Vt55V,
CL = 15 pF, CL = 50 pF,
FROM T0 R, = 500 Q, RL = 500 Q,
PARAMETER (INPUT) {OUTPUT) Ta = 25°C TA = MIN to MAX UNIT
‘ALS113A SN54ALS113A SN74ALS113A
MIN TYP: MAX | MIN MAX | MIN MAX
frmax 35 40 25 30 MHz
tPLH — - 8 3 17 3 14 n
s
PHL PRE QorQ 13 2 20| 4 16
tPLH CLK Qord 8 3 18 3 15
TPHL or 13 5 3| 5 v ™
NOTE 2: For load circuit and voltage waveforms, see page 1-12.
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2-62 This page contains information on a

TYPES SN54ALS113, SN74ALS113

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

recommended operating conditions

SN54AS113 SN74AS113
MIN NOM MAX MIN NOM MAX UNIT

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \4
VIH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 \4
IoH High-leve! output current -2 -2 mA
loL Low-level output current 20 20 mA
felock Clock frequency 0 0 MHz

PRE low
tw Pulse duration CLK high ns

CLK low
¢ Setup time Data
su before CLKY 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 TYP: MAX UNIT
ViK Ve = 4.5V, ) = =18 mA -1.2 -1.2 \
Vee =45V, ! = —-2mA 2.5 3.4 2.5 3.4
VOH cc OH m v
Vece = 475V, IoH = —2mA 2.7 3.4
v Vee =456V, loL = 20 mA 0.25 0.5 0.25 0.5 v
oL Ve = 475V,  IgL = 20 mA 025 05
JorK
I PRE Vee = 6.5V, V=7V mA
CLK
JorK
H PRE Vg = 5.5V, Vi=27V HA
CLK
JorK -1 -1
I PRE Vee = 5.5V, V| =04V -5.5 -55 mA
CLK -5 -5
[fo}] Vee = 5.5V, Vo = 2.25V -30 -112 |-30 -112 mA
Icc Vee = 5.5V, See Note 1 38 38 mA
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, log.
NOTE 1: Igg is measured with J, K, CLK, and PRE grounded, then with J, K, and CLK grounded.
switching characteristics (see note 2)
Vcc =5V, Vee = 45Vto55V,
CL = 15 pF, CL = 50 pF,
= . = 500%,
PARAMETER FROM 0 AL = 5009 =5 uNIT
(INPUT) {OUTPUT) TA = 25°C TA = MIN to MAX
‘AS113 SN54AS113 SN74AS113
MIN TYPt MAX | MIN TYPt MAX [ MIN TYP: MAX
fmax 200 175 175 MHz
tPLH — = 2 3 3
QorQ n;
tPHL PRE or 3 7 - s
tPLH = 2 3 3
QorQ
tPHL CLk ’ 3.5 4 4 ns

$All typical values are at Voo = 5V, Tp = 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

product under development. Texas
Instruments reserves the right to change or
discontinue this product without notice.
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TYPES SN54ALS114A, SN54AS114, SN74ALS114A, SN74AS114
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

D2661, DECEMBER 1982

Fully Buffered to Offer Maximum Isolation from SN54ALS114A, SN54AS114 . . . J PACKAGE
External Disturbance SN74ALS114A, SN74AS114 . . . N PACKAGE
. . . (TOP VIEW)
Package Options Include Both Plastic and Ceramic
Carriers in Addition to Plastic and Ceramic DIPs. & [ Y vee
Dependable Texas Instruments Quality and Reliability 1k 02 13[] CLK
1w s 1202k
TYPICAL POWER 1PRe (e n1{J 29
TYPE TYPICAL MAXIMUM DISSIPATION 1a s 100 2PRE
CLOCK FREQUENCY
PER FLIP-FLOP 1as o] 20
‘ALS114A 40 MHz (C|_ = 16 pF) 6 mW ano 07 sf] 28
‘AS114 175 MHz (C|_ = 50 pF) 95 mW
descrintion SN54ALS114A, SN54AS114 . . . FH PACKAGE
p SN74ALS114A, SN74AS114 . . . FN PACKAGE

These devices contain two independent J-K negative-edge- (TOP VIEW)
triggered flip-flops. A low level at the Preset or Clear inputs sets «

. — (8]
or resets the outputs regardless of the levels of the other inputs. ¥ 1O LZJ ;) é
When Preset and Clear are inactive (high), data at the J and K o
inputs meeting the setup time requirements are transferred to the 3 2 12019

outputs on the negative-going edge of the clock pulse. Clock 1J[]4 18 (] 2K
triggering occurs at a voltage level and is not directly related to NC[]s 17 (] NC
the rise time of the clock pulse. Following the hold time interval, 1PRE[]6 16 (] 24
data at the J and K inputs may be changed without affecting the NC[7 15 [ NC
levels at the outputs. These versatile flip-flops can perform as 1Qf(]s [] 2PRE

toggle flip-flops by tying J and K high. 9
o Ve Y can Yam T
The SN54ALS114A and SN54AS114 are characterized for [eNaNeN o Ne]
. o -22dQ
operation over the full military temperature range of —55°C to [G]

125°C. The SN74ALS114A and SN74AS114 are characterized

for operation from 0°C to 70°C. NC — No intemnal connection

FUNCTION TABLE

logic symbol

INPUTS OUTPUTS
PRE CLR __ CLk J K Q a W n
L H X X X H L ok A3 c1
H L X X X L H @

1PRE >

L L X X X | H*  He ) fJ % 10
H H ' L L o Qo x 2 ® F— 10
H H [ H L H L 2pae 110 r @
H H v L H L H PYppLLL e 2
H H ' H H TOGGLE 2K Ej ~—— 2@
H H H X X Q Qo

* The output levels in this configuration are not guaranteed to meet the minimum levels for Pin numbers shown are for J and N packages.

VoH if the lows at Preset and Clear are near V) maximum. Furthermore, this configuration
is nonstable; that is, it will not persist when either Preset or Clear returns to its inactive
{high) tevel.

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

Supply voltage, Vce
INPUL VO . . . ottt it e e e e e e e e e e e e e e 7V
Operating free-air temperature range:SN54ALS114A, SNB4AS114 . . ... ..., —-55°C to 125°C

SN74ALS114A, SN74AS114 .. .. ... it 0°Cto 70°C
Storage temperature range —-65°C to 150°C

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SNG54ALS114A, SN654AS114, SN74ALS114A, SN74AS114

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

recommended operating conditions

SN54ALS114A SN74ALS114A UNIT
MIN  NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \2
ViL Low-level input voltage 0.8 0.8 \
10H High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
felock Clock frequency 0 25 0 30 MHz
PRE or CLR low 15 10
Pulse duration CLK high 20 16.5 ns
CLK low 20 16.5
tsu Setup time Data 25 22 ns
before CLKI PRE or CLR inactive 22 20
th Hold time, data after CLKI 0 0 ns
TA Operating free-air temperature —-55 125 o] 70 °C

electrical characteristics over recommended operating free-air temperature range

{unless otherwise noted)

SN54ALST14A SN74ALS114A
PARAMETER TEST CONDITIONS uNIT
MIN_TYPY MAX | MIN TYPT MAX
ViK Vee = 4.5 V, I = —18 mA 15 15 | v
VOH Vee = 45V, loH = —0.4 mA 2.5 3.4 2.7 3.4 \
» Voo =45V, oL = A mA 6.25 04 026 04|
oL Voe = 45V, oL = 8 mA 0.35 05
J, K, or CLK 0.1 0.1
I 2 Vee = 5.5V, V=7V A
! PRE or CUR cc ! 0.2 oz ] "
J, K, or CIK 70 20
I . Vee = 5.5V, V=27V A
I PRE or CLR cc. ! 30 0 |~
J, K, or CLK ~0.2 ~0.2
| L Vee = 5.5V, V) =04V A
I PRE or CLR cc ! 04 —04 | "
108 Vce = 5.5 V, Vo = 2.25V ~30 =112 | —30 112 | mA
Icc Vee = 6.5V, See Note 1 2.5 4.5 2.5 4.5 mA

+All typical values are at Vo = 5V, Tp = 25°C.

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

NOTE 1: Igc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded.
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TYPES SN54ALS114A, SN54AS114, SN74ALS114A, SN74AS114
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

switching characteristics (see note 2)

Ve =5V, Vee =45Vtob5V,
Cp = 15 pF, CL = 50 pF.
PARAMETER FROM TO R = 500 Q, R, = 500 Q, UNIT
(INPUT} (OUTPUT) Ta = 25°C Ta = MIN to MAX
‘ALS114A SN54ALS114A SN74ALS114A
MIN TYP: MAX | MIN MAX | MIN MAX
fmax 35 40 25 30 MHz
tPLH [ — = 8 3 20 3 15
TPHL PRE or CLR QorQ T3 7 57 2 8 ns
tPLH CLK Qor@ 8 3 18 3 I
tPHL 13 5 23 5 19
tAll typical values are at Voo = 5V, Tp = 25°C.
NOTE 2: For load circuit and voltage waveforms, see page 1-12,
\
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TYPES SN54AS114, SN74AS114

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

recommended operating conditions

SN54AS114 SN74AS114
MIN NOM MAX | MIN NOM MAX UNIT
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \4
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \2
l0H High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
n folock Clock frequency 0 0 MHz
PRE or CLR low
tw Pulse duration CLK high ns
CLK low
Setup time Data
tsu — ns
before CLKY PRE or CLR inactive
th Hold time, data after CLK} ns
TA Operating free-air temperature -55 125 [o] 70 °C

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

SN54AS114 SN74AS114
PARAMETER TEST CONDITIONS MIN_ TYP: MAX | MIN TYP: MAX UNIT
ViK Ve = 4.5V, I} = —18 mA -1.2 -1.2 \%
Vo Vee = 4.5V, IoH = —2mA 2.5 3.4 2.5 3.4 v
Vee = 4.75 V, loH = —2mA 2.7 3.4
VoL Vee = 4.5V, loL = 20 mA 0.25 0.4 0.25 0.4 v
Vee = 4.75 V, loL = 20 mA 0.35 0.5
JorK
I} ERL—; Vee = 6.5V, V=7V mA
CLK
JorK
PRE
[11%] TR Vee = 5.5V, Vy =27V HA
CLK
JorK -1 -1
L Z_E Vee = 5.5V, V| = 0.4V _1:’:‘; _1:’:: mA
CLK -10.5 -10.5
le}] Vecc =55V, Vo =225V -30 -112 |-30 -112 mA
Icc Vee = 5.5V, See Note 1 38 38 mA
$All typical values are at Vg = 5V, Tp = 25°C.

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
NOTE 1: Igg 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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TYPES SN54AS114, SN74AS114
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

switching characteristics {see note 2}

Vcg=5V. Vgc =45Vteb5V,
CL = 15 pF, CL = 50 pF,
PARAMETER FROM TO RL = 5009, RL = 500 Q, UNIT
(INPUT) (OUTPUT)} TA = 25°C Ta = MIN to MAX
‘AS114 SN54AS114 SN74AS8114
MIN TYPt MAX | MIN TYP: MAX | MIN TYP: MAX
fmax 200 175 175 MHz
1 —_— p— —
PLH PRE or CLR Qord 2 3 3 ns
tPHL 3 4 4
tPLH 5 3 3
QorQ
tPHL CLK or 3.5 4 4 ns
$All typical values are at Voo = 5V, Ty = 26°C.
NOTE 2: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS131, SN74ALS131
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS

D2661, APRIL 1982

SN54ALS131 . . . J PACKAGE
SN74ALS131 . . . N PACKAGE
Combines Decoder and 3-Bit Address Register (TOP VIEW)
Incorporates 2 Enable Inputs to Simplify Cascading ' Al 6] vee
Package Options Include Both Plastic and Ceramic B[z 1svo
Chip Carriers in Addition to Plastic and Ceramic DIPs CE3 14 Ell Y1
CLK[ 4 13[]Y2
® Dependable Texas Instruments Quality and Reliability Gz2[0s 12[v3
_ ‘ 610s 1Dva
description vz07 10[vs
The ‘ALS131 is a three-line to eight-line decoder/demultiplexer GND[]s o[1v6

with registers on the three address inputs. When the clock input

(CLK) goes from low to high, the ‘ALS131 acts as a

decoder/demultiplexer and the address present at the select SN54ALS131 . . . FHPACKAGE
inputs (A, B, and C) is stored in the registers. Further address SN74ALS131 . . . FNPACKAGE
changes are ignored until the next rising transition of CLK. The (TOP VIEW)

output enable controls, G1 and G2, control the state of the Q

outputs independently of the select or CLK inputs. All of the out- a < Lz) g g
puts are high unless G1 is high and G2 is low. The 'ALS131 is 5019
ideally suited for implementing glitch-free decoders in strobed clla 18] v1
(stored-address) applications in bus-oriented systems. ck s 170v2
The SNB54ALS131 is characterized for operation over the full NC e 16 (INC
military temperature range of -55°C to 125°C. The Ga2y7 15 v3

SN74ALS131 is characterized for operation from 0 °C to 70°C. G1[ls 14 (] va

10 111213

9
Y Yo Pt e
~O0 o
>z z>>

Q

-
Q
z

NC — No internal connection

logic symbols (alternatives)

XIY DMUX
a 4
cLk 41 >cs CLK “ >c8
. o9 o
A———180 N1 L (1) o U5 v
@ 1 Y1 PRLLLIES sy FN i
@) z PY LIV 512 oo Pty
€ — — 7 (13)
4 N LA ) , 3y,
N LI I SELE RPN
ORI S0 o = Ay,
- EN
3205 o )| R G,T S 10 o
I 9
7¢y7 G2 6$Y6
B N

Pin numbers shown are for J and N packages.
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TYPES SN54ALS131, SN74ALS131
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS

logic diagram (positive logic)

~ (5)
ENABLE G2
INPUTS
6
PO ) —] as o ‘w
¢
ﬁ: ) (14) vi
4
CLK 4) | [
13
= b——( vz
[
(1) 12
A 1D 1 12 Y3
‘r-cgm p— DATA
{ (1) >0UTPUTS
— Y4
l 1
SELECT 8 (2) 0 — no .

INPUTS sabct b
- (9) Y6
[
(3) (7)
(o] 1D —1 Y7
_cPC1 F———
Pin numbers shown are for J and N packages.
FUNCTION TABLE
INPUTS
CLK | ENABLE| SELECT OQUTPUTS
Gl G2[Cc B A[Y0D Y1 Y2 Y3 Y4 Y5 Y6 Y7

XX H(IX X X|H H H H H H H H
XL X |[X X X|H H H H H H H H
t{fH LJL L L|L H H A H H H H
t/H LjL L H{H L H H H H H H
t|{H L|L H L{H H L H H H H H
t{H LJL H H[H H H L H H H H
t]1H L|H L L|H H H H L H H H
t1]H LJH L HIH H H H H L H H
t)1H LJH H L|H H H H H H L H
*1H LfH H HfH H H H H H H L
L OUTPUTS CORRESPONDING
or [H L X X X TO STORED ADDRESS, L;
H ALL OTHERS, H

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

SUPPlY VOIAGE, VG o v v i et e e e e e A"
IPUL VOIaGE .« . . o o e e e e e e e 7V
Operating free-air temperature range: SN54ALS131 .. ............ ... ... e -55°Ct0 125°C
SN74ALST3T .. e 0°Cto70°C
StOrage teMPErature raNGE . . . o v v v v et e et e et e e e e e —-65°Ct0 150°C
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TYPES SN54ALS131, SN74ALS131
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS

recommended operating conditions

SN54ALS131 SN74ALS131 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 Vv
ViH High-level input voltage 2 2 \4
ViL Low-level input voltage 0.8 0.8 \"
I0H High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
fclock  Clock frequency 0 40 [*] 50 MHz
. CLK high 12.5 10

t Pulse durati
w vise duration CLK low 12.6 10 ns
tsu Setup time at A, B, and C before CLK? 15 10 ns
th Hold time at A, B, and C after CLK? 0 0 ns
TA Operating free-air temperature ~55 125 [o] 70 °C

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS SN54ALS131 SN74ALS131 UNIT
MIN TYP: MAX | MIN TYPt MAX
VIK Ve = 4.5V, Il = -18mA -1.5 -1.5 \
\ =45V, ! = -0.4mA 2.5 3.4
VoH cCc OH m v
Vee =45V IoH = -0.4mA 2.7 3.4
v Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Veg = 45V oL = 8 mA 0.35 05
] Vee = 5.5V, Vi=7V 0.1 0.1 mA
IIH Vce = 5.5V, V) =27V 20 20 KA
IR Vece = 6.5V, Vi =04V -0.1 -0.1 mA
e} Vee = 6.5V, Vo = 2.25V -30 -112 |-30 -112 mA
Icc Veg = 5.5V 5 " 5 11 mA
1Ali typical vaiues are at Vg = 5V, 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, Igg.
switching characteristics (see note 1)
Vec =5V, Ve =45Vtabb5V,
CL = 15 pF, CpL = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT} Ta = 25°C TA = MIN to MAX
‘ALS131 SN54ALS131 SN74ALS131
MIN TYP: MAX | MIN MAX | MIN MAX
fmax 60 70 40 50 MHz
1 10 8 28 8
PLH CLK Y 25 1 ns
tPHL 7 7 24 7 20
1 7 2
PLH g1 v 10 24 7 (0] ns
tPHL 10 6 20 6 17
1 - 7 5 18 5 15
PLH G2 Y ns
tPHL 7 5 18 5 15

$All typical values are at Vg = 5V, Ta = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS133, SN74ALS133
13-INPUT POSITIVE-NAND GATES

D2661, APRIL 1982

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

® Dependable Texas Instruments Quality

and Reliability
description SN54ALS133 . .. J PACKAGE
These devices contain a single 13-input NAND gate. SN74ALS1 ?P'\}Ié"::ACKAGE
They perform the boolean functions in positive logic: m
Y = A-B:-C:D-E-F-G-H:[-J-K-L:M Al Uss Vee
Y = A+B+C+D+E+F+G+A+1+J+K+L[+M 8Lz 1s5[Im
cs wdL
The SN54ALS133 is characterized for operation D I: 4 13 :] K
over the full military temperature range of —55°C to E l: 5 12 D J
125°C. The SN74ALS133 is characterized for F E 6 1 :] |
operation from 0°C to 70°C. G E 7 0[] H
GND([]8 o]y
FUNCTION TABLE
INPUTS A THRUM ouTPUT
. Y SN54ALS133 . . . FH PACKAGE
Allinputs H L SN74ALS133 . . . FN PACKAGE
One or more inputs L H (TOP VIEW)
logic symbol
a—tn) Py
8 (2}
c (3),
b (4)
(5)
£—]
6
. {6)
P N @),
(10)
H
lil’_ NC—No internal connection
3 (12) .
(13)
K
L 14) .
M (15)
Pin numbers shown are for J and N packages.
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)

SUPPIY VOItAGE, VoG v v o e vt et e e 7V
INPUL VORAGE .« o o ot e e e e e e e e e e e e 7V
Operating free-air temperature range: SNS4ALS133 . ... ... .. i i -55°Cto125°C

SN74ALS133 . .. e 0°Cto70°C
StOrage temperatur@ TANGE . . ¢ . v v v vt o vt et et e e e -65°Cto 150°C

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 \
ViH High-level input voltage 2 2 \2
V”_ Low-level input voltage 0.8 0.8 \
loH High-level output current -0.4 -0.4 mA
4

IOL Low-level output current P mA
TA Operating free-air temperature -55 125 o] 70 °C

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

SN54ALS133 SN74ALS133
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX | MIN TYP: MAX
ViK Ve = 4.5V, Ip = -18mA -1.6 -1.5 \4
V =45V, | = —-0.4mA 2.5 3.4
Vou CcC OH m Vv
Vee = 45V log = —0.4mA 2.7 3.4
v Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Vo = 4.5V loL = 8B mA 035 0.5
) Vee = 5.5V, V=7V 0.1 0.1 mA
H Vee = 5.5V, Vp =27V 20 20 uA
T8 Vee = 5.5V, Vi =04V -0.1 -0.1 mA
0§ Vee = 5.5V, Vg =2.25V -30 -112 | -30 -112 mA
IccH Ve =55V, Vi=0V 0.24 034 0.24 0.34 mA
lccL Vee = 5.5V, V=45V 0.56 0.8 0.56 0.8 mA
1Al typical values are at VCC =5V, Ty =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)
Veg =5V, Vec = 45Vtob5V,
C_ = 15 pF, C_ = 50 pF,
PARAMETER FROM TO0 R = 5002, Ry = 5009, UNIT
(INPUT} (OUTPUT} Tp = 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 voitage waveforms, see page 1-12.
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TYPES SN54ALS137, SN74ALS137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES

D2661, APRIL 1982

® Combines Decoder and 3-Bit Address Latch SN54ALS137 . . . J PACKAGE
® Incorporates 2 Output Enables to Simplify Cascading SN74ALS137 . . . NPACKAGE
{TOP VIEW)
Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs
A UssD vee
® Dependable Texas Instruments Quality and Reliability B[]z 1s[dYo
s 0
description GL[Ja 13dY2
The 'ALS137 is a three-line to eight-line decoder/demultiplexer gf Ez :frj] \Y/Z
with Iat_ches on the three address inputs. When the latch-enable Y7 E 7 10 :I Y5
input (9.) is low, the "ALS137 acts as a decoder/demultiplexer. GND [ sF1v6
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 GL remains high. The output
enable controls, G1 and G2, control the outputs independently of SN54ALS137 . . . FH PACKAGE
the select or latch-enable inputs. All of the outputs are forced SN74ALS137 . . . FN PACKAGE
high if G1 is low or G2 is high. The ‘ALS137 is ideally suited for (TOP VIEW)

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
SN74ALS137 is characterized for operation from 0°C to 70 °C.

111213

NC — No internal connection

logic symbols (alternatives)

s ele XY
. o8 v

ATSD 1 . a8 ., O‘L (5 vo
:E i 2 ﬂyz 1 ;——:::; Y1
S22y, 2p~——v2
apttllyy ap=tZy,
c1-8 & Shto = Jpan .
o | oP~—Lve G " sp2ys
N NGt/ R G2-% o N SRR
Sy,

Pin numbers shown are for J and N packages.

Copyright © 1982 by Texas Instruments Incorporated

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

2.73



TYPES SN54ALS137, SN74ALS137
3-LINE TO 8-LINE DECODEKS/DEMULTIPLEXERS WITH ADDRESS LATCHES

logic diagram {positive logic)

(15)
| (14}
- Y1
g
[
1 (13) va
SELECT s 2
INPUTS T ) "
0—" { (12) va
DATA
OUTPUTS
[ 1 (1) va
@ S
c—o—b—
¢ o
L
e 9
L } o Y6
LATCH =4
enase § ©
7
l LY
G2 !
OUTPUT
ENABLES (6}
Gt

Pin numbers shown are for J and N packages.

FUNCTION TABLE

INPUTS
ENABLE |SELECT ouTPUTS
GL G1 G2/ C B A|YDO Y1 Y2 Y3 Y4 Y5 Y6 Y7
X X H[XXX|/H H H H H H H H
X L X|{XXXIH H H H H H H H
L H LfLLLIL H HHHHHH
L H LJ]LLHH L H H H H H H
L H L|LHL{H H L H H H H H
L H LILHH/H H H L H H H H
L H LIHLLIH H H H L H H H
L H LIHLHH H H H H L H H
L H LIHHL/H H H H H H L H
L H LJIHHH/H H H H H H H L
Qutput corresponding to stored
H H L|IX X X
address, L; all others, H

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

SUPPlY VOItage, VG .+« o o o e e e 7V
INPUEVOIIAGE .« . . . o e 7V
Operating free-air temperature range: SNSG4ALS137 ... ... ... . ... i -55°Cto125°C
SN74ALS137 . .. 0°Cto70°C
Storage temperature FANGE . . . . o v v v ot e et et e e e e e -65°Cto150°C
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TYPES SN54ALS137, SN74ALS137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES

recommended operating conditions

SN54ALS137 SN74ALS137 UNIT
MIN NOM MAX | MIN NOM MAX

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \2
VIH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 \i
loH High-leve! output current -0.4 -04 mA
loL Low-level output current 3 3 mA
tw Pulse duration, GL low 15 10 ns
tsu Setup time, A, B, and C before GLt 15 10 ns
th Hold time, A, B, and C after GLt 5 5 ns
TA Operating free-air temperature -55 125 (o] 70 °c

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

SN54ALS137 SN74ALS137
N UNI
PARAMETER TEST CONDITIONS MIN_ TYP: MAX | MIN TYP: MAX T
ViK Ve =45V, | = —18mA -1.5 -15 \
v, Vec =45V, loH = ~0.4 mA 25 3.4 v
OH Voo = 4.5V 10OH = —0.4 mA 2.7 3.4
v Veg =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Ve = 4.5V oL = 8 mA 0.35 05
Enable 0.1 0.1
h A.B,C Vec =85V, V=7V 0.2 02 | ™
Enable 20 20
4 AB.C Vg = 5.5V, Vi=27V 20 20 HA
Enable -0.1 -0.1
i AB.C Vce =556V, VI =04V o2 0.2 mA
le}] Vee = 5.5V, Vg =225V ~30 ~-112 | =30 -112 mA
Icc Veg =55V 5 11 5 11 mA
$All typical values are at Vo = 6 V, Tp = 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)
Veg =5V, Veec = 45Vt55V,
CL = 15 pF, Cp = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q,
UNIT
PARAMETER (INPUT) (OUTPUT) TA = 26°C TA = MIN to MAX
‘ALS137 SN54ALS137 SN74ALS137
TYP MIN MAX | MIN MAX
tpLH 10.6 5 25 5 20
tPHL AB.C v 11.5 6 25 6 20 | ™
t -, . 4 12
PLH G2 Y 7.5 4 15 ns
tPHL 7.5 5 18 5 15
5 17
tPLH 61 v 10 5 21 ns
tPHL 10 5 19 5 15
PLH —_ 13 7 27 7 22
PHL Gt v 3 7 35 7 26| ™
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS138, SN74ALS138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

D2661, APRIL 1982

o Designed Specifically for High-Speed Memory SN54ALS138 . . . J PACKAGE
Decoders and Data Transmission Systems SN74ALS138 . .. N PACKAGE

TOP VIEW
® Incorporates 3 Enable Inputs to Simplify Cascading { !

and/or Data Reception

AU,
® Package Options Include Both Plastic and Ceramic B E2 12:] ch
Chip Carriers in Addition to Plastic and Ceramic DIPs c s 140] v1
® Dependable Texas Instruments Quality and Reliability G2a[Ja 13 % Y2
G2B[0s 12(dv3
description G1 e n[dva
Y7
The ‘ALS138 circuit is designed to be used in high- GND E; 12 D :2

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.

SN54ALS138 ... FH PACKAGE
SN74ALS138 . .. FN PACKAGE
(TOP VIEW)

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
SN74ALS138 is characterized for operation from 0°C to 70 °C.

NC—No internal connection

logic symbols (alternatives)

BIN/OCT DMUX
{15) (15)
A (1) , ofp~——Yo A (1) o oP—2-vo
PRCIR P v g2 ¢l J] ALIEVA
X — 7
{3) A 2 xﬂvz c (3) 2 2 >“_3)y2
12)
3 &.(—Y3 3 ;(1_2)Y3
= A (11) va = S {11) va
12 . (10 ELE (10
@ s e () 5 Y5
G2A——I> . (9) G2A (9)
G2A o EN s>~—m \G G2A o 6>~— v
Gz—= 77 Gzs—-5 7,

Pin numbers shown are for J and N packages.

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS138. SN74ALS138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

logic diagram (positive logic)

~

'—‘;ll ) {15) vo
A (1) 1
I = (14) vl
1 ) (13) v2
SELECT B 21 P
INPUTS . , ’_w__ v3
, DATA
QUTPUTS
; 1 va
c (3)
, = | (10 vs
| (9) 6
G2a 14) | ) (7 vz
enaste J G28 o — <
INPUTS
(6)
G1
Pin numbers shown are for J and N packages.
FUNCTION TABLE
ENABLE SELECT
OUTPUTS
INPUTS INPUTS
G1 G2* [ 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 H H L H H H H H H
H L L H 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
*G2 = G2A+G28
absolute maximum ratings over operating free-air temperature range {(unless otherwise noted)
SUPPIY VOItAGE, VO C  « v v vt vt e e e e e e e e e e 7V
IMPUt VO AGE . . . e e e e e e e e e e 7V
Operating free-air temperature range: SN64ALS138 .. ... ... .. ... ... .. -55°Cto 125°C
SN74ALS138 ... .. e 0°Cto70°C

Storage temperature range —-65°Cto 150°C
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TYPES SN54ALS138, SN74ALS138

3-LINE TO 8-LINE 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 \2

VIH High-level input voltage 2 2 \

ViL Low-level input voltage 0.8 0.8 \

loH High-level output current -0.4 -0.4 mA

4
loL Low-level output current 3 mA
n TA Operating free-air temperature -56 125 o] 70 °C

electrical characteristics

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

SN54ALS138 N 1
PARAMETER TEST CONDITIONS SN74ALS138 UNIT
MIN TYP$ MAX | MIN TYPt MAX
VK Vee = 4.5V, ] = —18mA -1.5 ~-1.5 v
Vce = 4.5 V, I0H = —-0.4 mA 25 3.4
\'Z \%
oH Vcc =45V IoH = —0.4 mA 2.7 3.4
v Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Voo = 45V oL = 8 mA 035 05
1] Vece = 5.5V, V=7V 0.1 0.1 mA
i Vecec = 5.5V, Vi=27V 20 20 uA
L Vcc = 5.5V, ViL=04V -0.1 -0.1 mA
lek} Vece = 5.5V, Vo = 225V -30 -112 | ~30 -112 mA
Icc Vce = 6.5V 5 10 5 10 mA
$All typical values are at Vo = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
switching characteristics (see note 1)
Ve =5V. Vec =45Vt 55V,
CL = 15 pF, CL = 50 pF,
PARAMETER FROM TO RL = 500 Q, RL = 500, 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 B, C Y
tPHL Any 8. 5 22 | 6 8| ™
tPLH i 9 4 20 4 17
Y
tPHL Enable Any ' 9/ 5 20 5 17 ns
] 7
NOTE 1: For load circuit and voltage waveforms, see page 1-12. > -A./
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TYPES SN54ALS139, SN74ALS139
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

D2661,APRIL 1982

0 Designed Specifically for High-Speed Memory SNB4ALS139 . . . J PACKAGE
Decoders and Data Transmission Systems SN74ALS139 . . . N PACKAGE
(TOP VIEW)
O Incorporates 2 Enable Inputs to Simplify Cascading
and/or Data Reception
© Package Options Include Both Plastic and Ceramic :iE; U:z% \zlg.c
Chip Carriers in Addition to Plastic and Ceramic DIPs 1803 1l 2
© Dependable Texas Instruments Quality and Reliability 10 []a 13{] 28
1Y1[s  12[d2vo
description 1w2s  n[d2v1
The 'ALS139 circuit is designed to be used in high-performance 1v3[l7 1ol 2v2
: ) L s GND [ a[]2y2
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 SN54ALS139 . . . FH PACKAGE
system delay introduced by the Schottky-clamped system SN74ALS139 . . . FN PACKAGE
decoder is negligible. (TOP VIEW)
The ‘ALS139 is comprised of two individual two-line to four-line Q
decoders in a single package. The active-low enable input can be ﬁ I-(E % glg
used as a data line in demultiplexing applications. These I

decoders/demultiplexers feature fully buffered inputs, each of
which represents only one normalized load to its driving circuit.

18{] 2A

Allinputs are clamped with high-performance Schottky diodes to 1:\:2 : 2 :; : ﬁi
line-ringing and simplify system design.

suppress line-ringing implify sy g w17 15 [ 2v0

The SN54ALS139 is characterized for operation over the full 1v2 18 14 [] 2v1

military temperature range of —55°C to 125°C. The
SN74ALS139 is characterized for operation from 0°C to 70 °C.

910111213
s ¥ e
oQOO0mOAN
>zZ2Z>>
- O o N

NC — No internal connection

logic symbols (alternatives)

X/Y (@ DMUX (@
142 1 of~——-ivo 1A (2) 0 o ofP——-1vo
{5 - 5|
B | SELLIIVN w2 |res N S LIV
-] o P! S FALEN P SLLW)
L: 7 (]
3| 3 3fp——1v3
12
4 AL P ) 12 5vo
A b (1 5v4 e SLLIPWA
13 (10) Qa3 (10
28 —— b 2v2 28— P 2v2
= (151 = {15},
26 ﬂzva 2G {15) ﬂzva
Pin numbers shown are for J and N packages
PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated
This i infl i
on a product under development. Texas TEXAS IN ST RU M E'N TS 2‘79

instruments reserves the right to change or INCORPORATED

discontinue this product without notice. POST OFFICE BOX 226012 ® DALLAS, TEXAS 75265
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TYPES SN54ALS139, SN74ALS139
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

FUNCTION TABLE
INPUTS
ENABLE | SELECT OUTPUTS
G B A YO Y1 Y2 Y3
H X X H HHH
L L L L HHH
L L H H L HH
L H L HHLH
L H H HHHL
functional block diagram (positive logic)
4
] @ 1Y0T
ENABLE 1G (”4{> (5)
| 11
L
2 ] © vy
seLect J 1A Dc °|> q -
INPUTS ] 0 (3) D D 1Y3

DATA
OQUTPUTS

ENABLE 2G %

Lal14) Dc
SELECT (9) e
INPUTS ] ,13) D: , :D ,_—J|D°— g

=
=i

I

Pin numbers shown are for J and N packages.

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

Supply voltage, V¢

3T 1T A - T -

Operating free-air temperaturerange: SNB4ALS139 . . ... ..o ittt i it -55°Cto125°C
SN74ALS139 ... . e e 0°Cto70°C

S10rage tempPerature FANGE . . . v v v v v v v vt vt e et e oo s me e e e e -65°Cto150°C

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54ALS139, SN74ALS139
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54ALS139 SN74ALS139 UNIT
MIN NOM MAX | MIN NOM MAX

Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \4
VL Low-level input voitage ) 0.8 0.8 \
loH High-level output current -0.4 -0.4 mA
oL Low-level output current 4 3 mA
TA Operating free-air temperature -55 125 0 70 °C

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

SN54ALS139 SN74ALS139
PARAMETER TEST CONDITIONS UNIT
MIN TYP: MAX | MIN TYP? MAX
ViK Vege =45V, | = ~18 mA -1.5 -1.5 \
\' =45V, ! = -0.4 mA 2.5 3.4
Vo cc OH m v
Ve =45V Ioy = —0.4 mA 2.7 3.4
v Vec =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Vecc =45V gL = 8mA 0.35 0.5
[] Vece = 6.5V, Vi=7V 0.1 0.1 mA
{[¥] Vee = 5.5V, V=27V 20 20 HA
i Ve = 5.5V, ViL =04V -0.1 -0.1 mA
[e}] Ve = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA
Icc Ve =65V mA
+All typical values are at Vg = 5V, Tp = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
switching characteristics (see note 2)
Vec =5V, Veec =45Vto5.5YV,
CL = 15 pF. CL = 50 pF.
FROM TO R = 500 Q, R = 500 Q,
ETE N
PARAMETER (INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX unIr
'ALS139 SN54ALS139 SN74ALS139
MIN TYP: MAX | MIN TYP: MAX | MIN TYP: MAX
t
FLH AorB Y ns
PHL
t -
PLH g Y ns
TPHL
$All typical values are at Voo = 5V, Tp = 26°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12,
Additional infor ion on these prod can be obtained from the factory as it becomes available.
TEXAS INSTRUMENTS 2.81
INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54ALS151, SN54AS151, SN74ALS151, SN74AS151
DATA SELECTORS/MULTIPLEXERS

D2661, APRIL 1982

® 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 binary
decoding to select one of eight data sources. The strobe input G
must be at a low logic leve! to enable the inputs. A high level at
the strobe terminal forces the W output high and the Y output
low.

The SNS4ALS151 and SN54AS151 are characterized for
operation over the full military temperature range of —55°C to
125°C. The SN74ALS151 and SN74AS151 are characterized
for operation from 0°C to 70°C.

SN54ALS161, SN54AS151 .. . J PACKAGE
SN74ALS151, SN74AS8151 .. . N PACKAGE

{TOP VIEW)
o3[1 Uis[dvee
p2[J]2 1s[]D4
p1ds 14[dDs
po[Ja 13[]D6
vy[s 12dD7

wls 11JA

Gl o[B8

GND[s s[]c

SNB4ALS1561, SN64AS151 .. . FH PACKAGE
SN74ALS151, SN74AS151 ... FN PACKAGE
(TOP VIEW}

FUNCTION TABLE

INPUTS OUTPUTS
SELECT STROBE v w
cC B A G
X X X H L H
L L L L Do DO
L L H L D1 D1
L H L L D2 DZ
L H H L p3 D3
H L L L D4 D&
H L H L ps DB
H H L L D6 D6
H H H L o7 ©B7

H = high level, L = low level, X = irrelevant
DO, D1 ...D7 = the level of the D respective input

NC —No internal connection

logic symbol

MUX
g dey
JREETI o
o "}ag
c i 2
oo 1 0
o1 (3) 1
221,
o3 3
oa 81,
os 4o
o
D7 7

- lG)w

Pin numbers shown are for J and N packages.

INCORPORATED

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS151, SN54AS151, SN74ALS151, SN74AS151
DATA SELECTORS/MULTIPLEXERS

logic diagram (positive logic)

s.m :{>

oo ﬁ
t= I
(3)
D1 —] N\
=
p2 2 —
—
D3 (1)
(5)
DATA 1 o M
INPUTS N (15) ; w
|
[
- 18
D! 4 \
D6 (13) ﬁ
|/
(12)
g ™
~ = vy
A (11) I>F
1]
DATA 10}
SeLeCT < B(—DF
(BINARY) !
c (9)

~

Pin numbers shown are for J and N packages.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Voo
INpUtVOItage . . . . .o 7V
Operating free-air temperature range: SN54ALS161, SN54AS151
SN74ALS151,SN74AS151 ... ... ... ..., 0°Cto70°C

Storage temperature range . . . ... ... .e vt te e et -65°Cto 150°C

TEXAS INSTRUMENTS 2.83

INCORPORATED
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TYPES SN54ALS151, SN74ALS151
DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54ALS151 SN74ALS151 UNIT
MIN NOM MAX MIN  NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 A\
Vi High-level input voltage 2 2 A"
ViL Low-level input voltage 0.8 0.8 \%
IOH High-level output current -0.4 -0.4 mA
4

loL Low-level output current 8 mA
TA Operating free-air temperature -55 125 4] 70 °C

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

SN54ALS151 SN74ALS151
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN TYP: MAX
Vik Ve =45V, = -18mA -1.5 -1.5 \%
V, =45V, [ = -0.4mA 2.5 3.4
Vou cC OH m Vv
Vee =45V loy = —0.4mA 2.7 3.4
\% =45V, =4 mA 0.25 0.4 0.25 0.4
VoL cc oL =4m v
Ve = 4.5V lgL = 8 mA 0.35 0.5
h Veg =55V, V=7V 0.1 0.1 mA
H Vec =55V, V=27V 20 20 uA
e Vee = 5.5V, Vi=04V -0.1 -0.1 mA
e} Vee =55V, Vo =225V - 30 -112 [ =30 -112 mA
Icc Vee =55V, Inputs at 4.5 V 6 6 mA
Al typical values are at Voo = 5 V. Ty = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IOS'
switching characteristics (see note 1)
Vee =5V, Veg =45Vto55V,
C_ = 15pF, C| = 50 pF,
FROM TO R = 500 Q, R = 500 Q,
PARAMETER L L uNIT
{INPUT) (OUTPUT} Tp = 25°C Ta = MIN to MAX
‘ALS151 SN54ALS151 SN74ALS151
TYPt MIN  TYP: MAX MIN TYP: MAX
1 .
PLH A B orC Y 7.5 7.5 ns
tPHL 9 9
IPLH A, B, orC w s i ns
tpHL 9.5 9.5
1
PLH Any D v 4 4 ns
tPHL 6 6
1
PLH Any D w 6 6 ns
tPHL 8 6
t, —_
PLH 3 v 4 4 ns
tPHL 5 5
1 —_
PLH 5 W 4 4 ns
tPHL 5 5

$All typical values are at Vog = 5V, Tp = 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.

ADVANCE INFORMATION T
2-84 This page contains information on a new EXAS INSTRUM ENTS

product. Specifications are subject to INCORPORATED
change without notice. POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



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 \'4
ViH High-level input voltage 2 2 v
Vi Low-level input voltage 0.8 0.8 \
—12 —-12
IoH High-leve! output current TT mA
32 32
loL Low-level output current a8t mA
TA Operating free-air temperature -55 125 [} 70 °c \

tThe extended limits apply only if Vo 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 SN54AS151 SN74AS151 UNIT
MIN TYP: MAX [ MIN TYPt MAX
VIK Vee = 4.5V, If = ~18 mA -1.2 -1.2 \
Vee =45V, IoH = ~12mA 2.4 3.2 2.4 3.2
VOoH \4
Vee = 4.75V, IoH = —-15mA 2.4 3.3
v Vee =45V, loL = 32 mA 0.25 0.5 0.26 0.5 v
oL Voo = 475V, oL = 48 mA 0.35 05
A B 0.2 0.2
. Al others Vec =88V, Vi=7V 0.1 o1 | ™
A, B 40 40
liH All others vee = 55V, Vi=27v 20 20 HA
A B -0.6 -0.6
| - Y =55V, V) =04V A
L All others cc =85V ! ~0.3 ~0.3 "
[[o}] Vee = 5.5V, Vo = 225V -30 -112 | -30 -112 mA
Icc Vce = 5.5V, 26 26 mA
$All typical values are at Voo = 5V, Ty = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
switching characteristics (see note 1)
Vee =5V, Ve = 45Vt055YV,
C_ = 15 pF, C, = 50 pF,
FROM TO R = 5009, R = 500 9Q,
PARAMETER L L uNIT
(INPUT) (OUTPUT) Tp = 25°C Ta = MIN to MAX
AS151 SN54AS151 SN74AS151
TYP+ MIN  TYP+ MAX | MIN TYP# MAX
t
PLH A,B,orC Y 5 5 ns
tPHL 5 5
t, 4. .5
PLH A, B, orC w > 2 ns
tPHL 4.5 4.5
t 3 3
PLH Any D Y ns
tpHL 4 4
t 3 3
PLH Any D w ns
tPHL 2.5 2.5
t — 5 5
PLH G Y _ ns
tPHL 5 5
t — 4.5 4.5
PLH G w ns
tPHL 4.5 4.5
1All typical values are at Voo = 5V, Ta = 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 TEXAS lN STRUMENTS 2.85

product under development. Texas
Instruments reserves the right to change or
discontinue this product without notice.
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TYPES SN54ALS153, SN54AS153, SN74ALS153, SN74AS153
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

D2661, APRIL 1982

Permits Multiplexing from N Lines to 1 Line

Performs Parallel-to-Serial Conversion SN54ALS153, SN54AS153 . . . J PACKAGE
. . . SN B . . . NPA
Strobe (Enable) Line Provided for Cascading (N 74ALS153 SNZI_‘:):S\:E?M N PACKAGE

lines to n lines)

Fully Compatible with Most TTL Circuits

16 [0 Uhs[D Vee
'ALS253 and ‘AS253 Are 3-State Versions of B> 1s[J2G
These Parts 1c3s 1A
® Package Options Include Both Plastic and Ceramic 1C2 []a 13[] 2C3
Chip Carriers in Addition to Plastic and Ceramic 1¢10s  12{]2cC2
DIPs 1coe 11[J2c1
1Yz 10[d 2c0
® Dependable Texas Instruments Quality and GND [s o[] 2v
Reliability
description
Each of these data selectors/multiplexers contains SNS4ALS153, SN54AS153 . . . FH PACKAGE
inverters and drivers to supply full binary decoding data SN74AL5153, SN74AS163 . . . FN PACKAGE
{TOP VIEW)

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
INPUTS DATA INPUTS STROBE | OUTPUT -
3 A <o 1 2 P g v NC — No internal connection
X X X X X X H
Lot fr x x X L L logic symbol
L L H X X X L H
L H X L X X L L )
L H |x W x X L H @ 1° ) 62
H L |x x L X L L 5 /3 J
H L X X H X L H MUX
HoOOH [ x x x L L L 16 ::) EN
H H [Xx x X H L H 1co = 0 o
Select inputs A and B are common to both sections. 11 (4) 1 — v
1cz2 2
1c3 3) 3
25 (15)
2c0 (10)
2c1 ::;: ——-—(9) 2y
2 (13}
2C3

Pin numbers shown are for J and N packages.

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS153, SN54AS153, SN74ALS153, SN74AS153
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

logic diagram {positive logic}

_m
18
-
“1co & |
!
(5) -
e {7)__ ouTPUT
paTA 1 < v
(4) {
1c2
QU
( 2) <
8
SELECT
(14} J.i
A
§
caco 1O ]
¢
(11
2c1 {
i |
DATA 2 S (9) OUTPUT
12)
2c2 y 2v
) |
-
(13)
—
3
s
26 —4{ >

Pin numbers shown are for J and N packages.

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

SUPPlY VOIage, VO G .+ v v o vt et e s 7V

INPUEVOIAgE . . . o o o e e e e e e e e 7V

Operating free-air temperature range: SN54ALS153,SN54AS153 .. ................. -55°Cto125°C

SN74ALS153,SN74AS153 . ... .. ... .. i 0°Cto70°C

Storage temperature range . . . . oo vttt i e e e -65°Cto150°C
TEXAS INSTRUMENTS 2.87
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TYPES SN54ALS153, SN74ALS153

DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SNG54ALS153 SN74ALS1563 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 \4
ViL Low-level input voltage 0.8 0.8 \
-1
IoH High-level output current 26 mA
12
loL 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)

PARAMETER TEST CONDITIONS SN54ALS153 SN74ALS153 UNIT
MIN TYP: MAX MIN TYP: MAX
VIK Ve = 4.5V, | = --18 mA -1.5 -1.5 \4
V = 4.5V, | = —1mA 2.4 3.3
VoH CcC OH m v
Vee = 45V loH = —-2.6 mA 2.4 3.2
v Vee = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4 v
oL Vee = 4.6V loL = 24 mA 0.35 0.5
! A B Vee = 6.5V Vi=7V 9.2 92 | ma
! All others cc ==V = 0.1 0.1
A B 40 40
=5, =27V A
K All others Vec =55V, Vi=2 20 20 | ¥
A, B -0.2 -0.2
| \Z =55V, V) =04V A
I Al others cc : —0.1 o1 | "
lo§ Vee = 6.5V, Vp = 2.25V -30 -112 | -30 -112 mA
Icc Vce = 5.5V, Allinputs at 4.5 V 6.3 6.3 mA
tAll typical values are at Vo = 5V, Ty = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
switching characteristics (see note 1)
Vec =45Vteb55V,
CL = 50 pF,
Fi RL = Q,
PARAMETER ROM 0 L = 500 uNIT
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS1563 SN74ALS163
MIN TYPt MAX MIN TYP: MAX
1] 7.5 7.5
PLH AorB Y ns
tPHL 9 9
tPLH 4 4
Dat Cc Y ns
toHL ata (Any C) r 5
t - 4 4
PLH G Y ns
tPHL 5 5

1All typical values are at Vo = 5V, Tp = 26°C.

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

ADVANCE INFORMATION

2-88 This page contains information on a new
Specifications are subject to

product.
change without notice.
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TYPES SN54AS153, SN74AS153
DUAL 4-LINE TO 1-LINE 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 \Y
ViH High-level input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 A
] —12 —12
IoH High-level output current YT mA
loL Low-level output current 32 32 mA
48t
TA Operating free-air temperature -55 125 0 70 °C

tThe extended limits apply only if V¢ is maintained between 4,76 V and 5.25 V.

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

PARAMETER TEST CONDITIONS SN54AS153 SN73AS163 UNIT
MIN TYPt MAX | MIN TYP: MAX
VK Vee = 4.5V, If = —18 mA -1.2 -1.2 \4
\ =45V, | = —12mA 2.4 .2 2.4 3.2
Von cc OH m 3 v
Vee = 475V, loH = —156mA 2.4 3.3
v Vee = 4.5V, loL = 32 mA 0.256 0.5 0.25 0.5 v
oL Ve = 475V, loL = 48 mA 0.35 05
A, B 0.2 0.2
I \ =55V, V=7V A
! All others ce ! 0.1 o1 | ™
1 A8 Veeg = 5.5V V| =27V 40 40 A
H All others cc = > ! b= 20 20 #
A B -0.6 -0.6
| Vce =55V, =0. A
I All others cc Vi =04V ~0.3 03 m
108 Vee = 5.5V, Vp = 2.25V -30 -112 | -30 -112 mA
Qutputs high 17 17 .
! Vee = 5.5V A
cc ce Outputs low 25 25 "
+All typical values are at Vg = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
switching characteristics (see note 1)
Vge =5V, Vec = 45V105.5YV,
CL = 15pF. Cp = 50 pF,
FROM RL = 500 Q, = Q,
PARAMETER 0 L RL = 500 UNIT
{INPUT} {OUTPUT) Ta = 25°C Ta = MIN to MAX
‘AS1563 SN54AS153 SN74AS153
TYP% MIN TYP: MAX | MIN TYP: MAX
1 . .
PLH AorB Y 5.5 55 ns
tPHL 4.5 4.5
t 3.5 3.5
P Data (Any C) Y ns
PHL 3 3
1 - . .
PLH g Y 5.5 5.5 ns
tPHL 4.5 4.5

tAll typical values are at Vog = 5V, Ta = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.

PRODUCT PREVIEW
This page contains information on a TEXAS lN STRUMENTS 2.89

product under development. Texas INCORPORATED

Instruments reserves the right to change or
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TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

D2661, APRIL 1982

Buffered Inputs and Qutputs

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 'ALS157 presents true
data whereas the 'ALS158 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 0°C to 70 °C.

logic symbols

‘ALS157
g (15) p EN
AB (1) _‘61
{2) =
1A IT mux (4)
— 1Y
8 23—
2A —— 7 oy
]
3A (9)
——— 3Y
®
4A (12}
b—— a4y
8 {13)
‘ALS158
3 (s p N
/B (1) G1
1A .(.2)__-%' MUX = (4)
(3) By
1B —-—(5) 1
2A {7)
. 2Y
=
3A (9)
. 3Y
o
:: (13) ﬂ ay

Pin numbers shown are for J and N packages.

SN54ALS157, SN54ALS168 . . . J PACKAGE
SN74ALS157, SN74ALS158 . . . N PACKAGE
(TOP VIEW)

/:/B[:‘I U16 vVee
1A [ 151G
139 1] 4A
1Y 13[] 4B
2A (] 12[] 4y
2B ] 11[]3A
2y

10[] 3B
GND [ o[J3Y

BN sWwN

SN54ALS157, SN54ALS158 . . . FH PACKAGE
SN74ALS157, SN74ALS1568 . . . FN PACKAGE
{TOP VIEW)

m
< =
— <
=
3 2

18[] 4A

1Yyds 170} 4B
NC[6 16 [ NC
2a7 15 [] 4y

14 ] 3A

9 10
o
>Qa
N Z
(U]

NC — No internal connection

FUNCTION TABLE

INPUTS OUTPUT Y
DATA
STR.OBE SEL'ECT ‘ALS157|'ALS158
G A/B 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

ADVANCE INFORMATION

2-.90 This document contains information on
a new product. Specifications are subject

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

logic diagrams (positive logic)

‘ALS157
(2)
1A
(4)
(3) 1Y
18
(5)
2A
7
(6) 2y
28
[
(11)
3A 1
( 9,
3 0100
[-
(14)
4A
(12)
(13) a4y
48
STROBE G _:%f)__——'
SELECT A/B —g:
‘ALS158
2
1A
(4)
1Y
B
(5)
2A
7
2y
28 (6)
q
(11
3A
(10) 9 _ gy
3B
[
(14)
4A ]
(12)
(13) 4y
4B
— (15) b
STROBE G —(T)—-———l
SELECT A/B ‘E:_—D—
Pin numbers shown are for J and N packages.
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TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

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

Supply voltage, Vg
................................................................... 7V
SN54ALS157, SN54ALS158

Input voltage

Operating free-air temperature range:

Storage temperature range

recommended operating conditions

SN74ALS157, SN74ALS158

SN54ALS157 SN74ALS157
SN54ALS168 SN74ALS158 UNIT
MIN NOM MAX [ MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
-1
I0H High-level output current 26 mA
12
loL Low-leve! output current 52 mA
TA Operating free-air temperature -55 125 0 70 °C

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

SN54ALS157 SN74ALS157
PARAMETER TEST CONDITIONS SN54ALS158 SN74ALS158 UNIT
MIN _TYP: MAX | MIN _TYPt MAX
ViK vee = 4.5V, | = —18 mA -1.5 -1.5 | v
Vce =45V, “loH = —-1mA 2.4 3.3
Vv v
OH Voo = 4.5 V IoH = —2.6 mA 24 3.2
v Vee = 4.5V, oL = 12 mA 025 04 025 04 |
oL Voo = 4.5V loL = 24 mA 0.35 0.5
AorB 0.1 0.1
| = vee = 5.5V, V=7V A
! A/BorG cc ! 02 oz | ™
AorB 20 20
I — =55V, V) =27V
IH ABorG Vec =5 1 70 20 WA
Aor B ~0.1 ~01
| 2 - 5.5V, = 0. A
I A/Bor G vee =55V Vi=04v —0.2 o2 | "
10§ Vee = 5.5V, Vo = 2.25 V ~30 —112 | -30 -112 | mA
"ALS157 7.8 7.8
I = 5. A
CC [TAlsiss Vee = 8.8V 23 23 m
+All typical values are at Vcg = 5V, Tp = 25°C.
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TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

‘ALS157 switching characteristics (see note 1)

Vec = 45Vte55V,
Cp = 50 pF,
FROM TO RL = 500 Q,
PARAMETER L UNIT
{INPUT) (QUTPUT) TA = MIN to MAX
SN54ALS157 SN74ALS157
MIN TYP: MAX | MIN TYPt MAX
t . 3.
PLH AorB Y 3.5 5 ns
tPHL : 5 5
tPLH - 6 6
A/B Y
tPHL ! 6.5 6.5 ns
tPLH 3 v 6 6 ns
tPHL 6.5 6.5

"ALS158 switching characteristics (see note 1)

Vee = 4.5Vte5.5V,
CL = 50 pF,
FROM TO Ry = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS158 SN74ALS158
MIN TYPt MAX MIN TYP? MAX
t . 3.
PLH AorB Y 3.5 ° ns
tPHL 5 5
t - 6 6
PLH /B Y ns
tPHL 6.5 6.5
t - 6 6
PLH g Y ns
IPHL 6.5 6.5
tAll typical values are at Ve = 5V, T = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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D2661, APRIL 1982

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

9 10 111213

be preset to either level. As presetting is synchronous, setting up oMo,

R X LoojakE

a low level at the load input disables the counter and causes the Zzzlxz
outputs to agree with the setup data after the next clock pulse © 9

regardless of the levels of the enable inputs.

® Internal Look-Ahead for Fast Counting SN54ALS’, SN54AS’ . .. J PACKAGE
. " SN74ALS’, SN74AS’ . .. N PACKAGE
©® Carry Output for n-Bit Cascading (TOP VIEW)
® Synchronous Counting SR Tl vee
® Synchronously Programmable CLk[]2z 1sJRco
® Package Options Include Both Plastic and Ceramic Al 1] QA
X o0 o : . B[Ja 13Jas
Chip Carriers in Addition to Plastic and Ceramic DIPs cs 1201 0¢
® Dependable Texas Instruments Quality and Reliability o[]s 1 Qp
ENP[]7  10[JENT
description GND (s 9[]1TOAD
These synchronous, presettable counters feature an internal
e e . . SNB4ALS’, SN54AS’ . . . FH PACKAGE
carry look-ahead for application in high-speed counting designs. SN74ALS". SNTAAS" EN PACKAGE
The 'ALS160, ‘ALS162, ‘AS160, and 'AS162 are decade ‘ (Top vl.E\;V)I
counters, and the ‘ALS161, 'ALS163, 'AS161, and 'AS163 are
4-bit binary counters. Synchronous operation is provided by Il 0o
having all flip-flops clocked simultaneously so that the outputs olo g é) g
change coincident with gach other when so instructed by the T3

18[Jaa
17[Jag
16 [JnC
15[jac
14 [ap

NC — no internal connection

The clear function for the ‘ALS1 60,_’ALS1 61, 'AS160, and 'AS161 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 "ALS162, ‘ALS163, 'AS162, and 'AS163 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 SN54AS160 through SN54AS163 are characterized for operation
over the full military temperature range of —55°C to 125°C. The SN74ALS160 through SN74ALS163 and
SN74AS160 through SN74AS163 are characterized for operation from 0°C to 70°C.
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TYPES SN54ALS160, SN54ALS162, SN54AS160, SN54AS162
SN74ALS160, SN74ALS162, SN74AS160, SN74AS162
SYNCHRONOUS 4-BIT DECADE COUNTERS

logic symbols

‘ALS160 AND "‘AS160 DECADE
COUNTERS WITH DIRECT CLEAR

'ALS162 AND "'AS162 DECADE
COUNTERS WITH SYNCHRONOUS CLEAR

o CTRDIV10 W CTRDIVI0
CLR 0 cT=0 ClR Fh 5CT=0
LOAD M1 LoaD M
M2 (15) (151
- RCO 10 R RCO
ENT (10} a3 3CT=9 ENT‘ ) G3 3CT=9
ene A Ga enp 2 G4
ok 2 —beszaar 'J ok 2 —besz 3 J
(14) (141
A 150 1] |—— o, A8 e 0a
g T [TEIp T = (T
y 12]
¢ g T ° g I tig %
[ (8] oo [ 18 cp
‘ALS160 logic diagram (positive logic)
&R (1) l>:
ez JR E——
{10)
ENT —_\ {15) RCO
4] —/
ENP
o
ok =2 Do——
—ot>c 29 a,
o
}ca
PR 1 j
13)
> c1 Qg
10
R
B {4) >]
1121
o 1 ac
0
5} R
c
(11
—Ct=c1 Qp
-0
Lar H
(6]
D

‘ALS162 decade counter is similar; however the clear is synchronous as shown for the ‘ALS163 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 SNH4ALS161, SNDAALS163, SNH4AS161, SN54AS163
SN74ALS161, SN74ALS163, SN74AS161, SN74AS163
SYNCHRONOUS 4-BIT BINARY COUNTERS

logic symbols

‘ALS161 AND ‘AS161 BINARY ‘ALS163 AND "AS163 BINARY
COUNTERS WITH DIRECT CLEAR COUNTERS WITH SYNCHRONOUS CLEAR
" CTRDIV16 _ CTRDIVi6
CLR (s—b cT=0 CLR Wh 5CT=0
oAp el w1 om M
M2 15} m2 115)
enT (170) & 3CT=15 fmmmmm RCO eNT (110) P 3CT=15 — RCO
ENP 1) Ga ENP L G4
ek 2 beszaar ok 2 pcsi2.3.4+
(3) (14) 3) 14
A 150 (1] Qa A =—Td150 [1] Qa
2 e e e
N ‘(Z’. J TXID ¢ ::: ol A
[ 8] Qp D 8] ——— ap

CLR
LOAD 2
(10 ,
il (i) — } 115 RCO
ene ] r——
2|
ok -2 Dc
N
{14)
r—c?c-u p——em—— QA
+—J 1D
3|
A 13) ]
1
{13) os
41
B
]
12)
L2 oc
5!
¢ (5} i l
1 o
6.
L) °~|

‘ALS161 synchronous binary counter is similar; however the clear is asynchronous as shown for the ‘ALS160 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-BIT DECADE COUNTERS

typical clear, preset, count, and inhibit sequences

‘ALS160, ‘AS160, ‘ALS162, 'AS162

Wustrated below is the following sequence:
1. Clear outputs to zero 'ALS160 and ‘AS160 are asynchronous; ‘ALS162 and 'AS162 are synchronous)
2. Preset to BCD seven
3. Count to eight, nine, zero, one, two, and three
4. Inhibit

8
DATA - - - - - - - - —
INPUTS : —_— o
c_| | L
| —— — — — — — — — = —
. D ! e — e e e — —
|
CLK |
s el
|
ENP I I
o ' { :
ENT L :l X | L
[l ] ] | 1
_'| | - !
S S N R N S R
| ] 1
P | ! ! |
% 1] L [
OUTPUTS ! ! ;
S N '
T :
w__ A0t [ 1 |
T |
| |
RCO P [ [ i
o 17 18 9 0 1 2 3
i1 1 1 COUNT } INHIBIT
SYNC PRESET
ASYNCCLEAR
CLEAR
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TYPES SN54ALS161, SND4ALS163, SNB4AS161, SNH54AS163
SN74ALS161, SN74ALS163, SN74AS161, SN74AS163
SYNCHRONOUS 4-BIT BINARY COUNTERS

typical clear, preset, count, and inhibit sequences

‘ALS161, ‘AS161, 'ALS163, ‘AS163

Nlustrated 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

DATA
INPUTS

LEET T
l
I
I
l
I
l
|
|
l
|

1
|
[
1
—_ I
(0= 1 L
|
Qg _ ::1 _ I | II
ouwursi ! :
N B L ]
i
— I
I D l !
~ P! I !
- !
RCO - : !
o M2 13 14 15 9 1 2!
I I l* COUNT —l INHIBIT
SYNC PRESET
CLEAR
ASYNC
CLEAR
2.98 TEXAS INSTRUMENTS
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TYPES SN54ALS160 THRU SN54ALS163
SN74ALS160 THRU SN74ALS163
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

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

SUPPIY VOIAGE, VO « « c v et et it e et e e e 7V
INPULVOIAGE . . o o et e e e e e 7V
Operating free-air temperature range: SNG4ALS160 thru SN54ALS163 . . .. ........... .. -55°Cto 125°C

SN74ALS160 thru SN74ALS163 .. .................. 0°Cto70°C
Storage tempPerature FANGE . . . . v vt vt vttt e e e —-65°Cto 150°C

recommended operating conditions

SN54ALS160 SN74ALS160
THRU THRU
UNIT
SN54ALS163 SN74ALS163
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 \Y
ViL Low-level input voltage 0.8 0.8 \%
IoH High-level output voltage -0.4 -0.4 mA
loL Low-level output current 4 8 mA ,
£ Clock c 'ALS160, 'ALS162 0] 25 o] 30 MH
I n z
clock oGk TreqUeney 1 .a 15161, 'ALS163 0 75 0 30
i 'ALS160, 'ALS162 20 15
. CLK high or low
tw Pulse duration ‘ALS161, 'ALS163 20 15 ns
'ALS160, '‘ALS181 CLR low 20 15
A,B,C,D 20 15
! 160, 'ALS161
' ENP, ENT ALS16! 6 25 20
' Setup time ‘ALS162, 'ALS163 30 25
su before CLK1 "ALS160, 'ALS161 CLR inactive 10 70 ns
‘ALS162, 'ALS163 |on tOW____ 20 18
CLR high (inactive} 10 10
th Hold time, all synchronous inputs after CLKt [¢] 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 uNIT
ST COND SN54ALS163 SN74ALS163 N
MIN TYP: MAX | MIN TYPf MAX
ViK Vce = 4.5V, lj = —18 mA -1.5 -1.5 \
Von Vee = 45V,  IoH = -0.4mA 25 34 27 34 v
N Vee = 45V, oL = 4mA 025 04 026 04|
oL Vec =45V, gL =8mA 035 05
TOAD, CLK or ENT 0.2 0.2
| \ = B, =7V
| Al other cc =88V, V=7 0.1 o] ™
TOAD, CLK or ENT 20 20
' Vec =55V, V=04V
H All other cc ! 20 0] "
i Vee = 5.5V, V) =04V -0.2 -0.2 mA
108 VCC = 5.5V, Vg =225V ~15 70 | -5 270 | mA
e Voo =565V 12 21 12 21| mA

$All typical values are at Vo = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
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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)

Vec =45Vtob5V,
CL = 50 pF,
FROM T0 AL = s00Q.
PARAMETER Ta = MIN to MAX uNIT
(INPUT) (OUTPUT)
SN54ALS160 SN74ALS160
SN54ALS161 SN74ALS161
MIN MAX | MIN MAX
"ALS160 25 30
f
max "ALS161 25 30 MHz
'PLH CLK RCO 8 30 8 26 | e
tPHL 7 25 7 23
t 4
PLH CLK Any Q 18 4 15 ns
thHL 6 20 6 17
b 2 17
PLH ENT RCO 5 ° 5 ns
TPHL 7 6 Z T3
tPHL CLR Any Q 8 27 8 24 ns
TPHL TR RCO K N EEE 28 | ns
'‘ALS162, 'ALS163 switching characteristics (see note 1)
Veec =45Vtob5V,
CL = 50 pF.
FROM To R = 500 2,
PARAMETER INPUT) (OUTPUT) Ta = MIN to MAX uNIT
SN54ALS162 SN74ALS162
SN54ALS163 SN74ALS163
MIN MAX | MIN MAX
‘ALS162 25 30
f MH
max "ALS163 25 30 :
tPLH CLK RCO 8 30 8 26 1 ns
tPHL 7 25 7 23
tPLH 4 18 4 15
CLK Any Q
TPHL v 6 20 6 7] ™
tPLH 5 20 5 17
ENT RCO
PHL z % z 3] "™

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

Input voltage
Operating free-air temperature range: SN54AS160 thru SN54AS163
SN74AS160 thru SN74AS163

Storage temperature range

recommended operating conditions

-55°Ct0125°C
0°Cto70°C
-65°Cto 150°C

SN54AS160 SN74AS160
THRU THRU UNIT
SN54AS163 SN74AS163
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 \"
loH High-level output voltage -2 -2 mA
loL Low-level output current 20 20 mA
fclock  Clock frequency ::: 2? i:: Zi MHz
N ‘AS160, '‘AS162

tw Pulse duration CLK highorlow 1 eT67, "AS163 ns

'AS160, ‘AS161 CLR low

A, B CD

. ENP, ENT
tey Setup tims "AS160, 'AS161 CLR inactive ns
before CLKt TR Low

AST62, "ALS163 [ high (inactive)
th Hold time, all synchronous inputs after CLK? ns
TA Operating free-air temperature -55 125 o] 70 °C

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

SN54AS160 SN74AS160
PARAMETER TEST CONDITIONS THRU THRU UNIT
SN54AS163 SN74AS163
MIN TYP: MAX { MIN TYP: MAX
Vik Vee = 4.5V, I} = —18 mA -1.2 -1.2 \
Ve =45V, IoH = —2 mA 2.5 3.4 2.5 3.4
VoH \Y
Vee =475V, g = —-2mA 2.7 3.4
VoL Vee = 4.5V, oL = 20mA 0.25 0.5 0.25 0.5 \
LOAD, CLK or ENT
=55V, V=7V mA
I All other Vee =55 V=7
LOAD, CLK or ENT
=55V, V=27V A
H AT other Vee = 5.5 ! ¥
he Veg =55V, V=04V A
lo§ Vee = 5.5V, Vo = 2.25V -30 -112 [ -30 -112 mA
Icc Ve = 6.5V mA
$All typical values are at Voo = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
Additional information on these products can be obtained from the factory as it becomes available.
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TEXAS INSTRUMENTS 2101

product under

development.

Texas

Instruments reserves the right to change or

discontinue this product without notice.

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



2-102

TYPES SN54AS160 THRU SN54AS163

SN74AS160 THRU SN74AS163

SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

‘AS160, 'AS161 switching characteristics (see note 1)

Vec =5V, Vec = 45V1055V,
Cp = 15 pF, Cp = 50 pF,
R = 500 Q, RL = 500 Q,
FROM TO
PARAMETER (INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAX UNIT
"AS160 SN54AS160 SN74AS160
‘AS161 SN54AS161 SN74AS161
MIN TYPf MAX | MIN TYPf MAX | MIN TYPt MAX
"AS160
H
fmax "AS161 MHz
t
PLH CLK RCO ns
tPHL
t
PLH cLK Any Q ns
TPHL
tPLH ENT RCO ns
tPHL
tPHL CIR Any Q ns
tPHL CCR RCO ns
‘AS162, 'AS163 switching characteristics (see note 1)
Vec =5V, Vcec = 45Vto55YV,
CL = 15 pF, CL = 50 pF,
R = 500 Q, RL = 500 @,
T
PARAMETER (:::x) ( ou’r?’un Ta = 25°C Ta = MIN to MAX UNIT
"AS162 SN54AS162 SN74AS162
'AS163 SN54AS163 SN74AS163
MIN TYP: MAX | MIN TYPt MAX | MIN TYP: MAX
'AS162
H
fmax 'AS163 MHe
1
PLH CcLK RCO ns
tPHL
1]
PLH cLK Any Q ns
tPHL
'PLH ENT RCO ns
tPHL

$All typical values are at Voc = 5V, Tp = 26°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.
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TYPES SN54ALS160 THRU SN54ALS163, SN54AS160 THRU SN54AS163
SN74ALS160 THRU SN74ALS153, SN74AS160 THRU SN74AS163
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

TYPICAL APPLICATION DATA

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 willcount in BCD and the 'ALS161, ‘AS161, 'ALS163 and 'AS163 will count in
binary. Virtually any count mode {modulo-N, Nq-to-N2, N1-to-maximum) can be used with this fast look-ahead circuit.

LsB
TR CTR
CLEAR (L) —?—c_iﬁ‘ cT=0
[OAD M1
COUNT (H) AND ENT RCO
G3  3CT-MAX
DISABLE (L) ENP ca
CLK 512,34+
A—{150 () — aa
L L <
OAD (L) > 8 2 o8
¢ —- (3) l— a¢
COUNT (H) AND ) L D — (4 — Qo
DISABLE (L)
cLOCK —-—qL gLu CLR cT=0 TR
S TOAD "
RCO
E:; 63 3CT=MAX
o s G4
K
©- L [>>c5/2,34+
I 9
A—1E0 () —aa
B — 12) ap
¢ — (3) — ac
D (4) —— Qp
IR CTR
ﬁ. —LgL:‘) cT=0
P EICT o R
N G3  3CT=MAX co
> T
> [~ C5/2,3,4+
.
a—J150 () |— aa
B (2) — op
¢ — (3) ac
D — (a) ap
L CR croCTR
LOAD M1
N
EN: 63 3cT-max |—RSC
o G4
[ CLK
% csizasr |
A 15D (1) | — aa
B 2) — Qg
c (3) — Q¢
D (4) ap
y v
\u _/

TO MORE SIGNIFICANT STAGES
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TYPES SN54ALS164, SN74ALS164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

D2661, APRIL 1982

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

H
X

These 8-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-level 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
SN74ALS164 is characterized for operation from 0 °C to 70°C.

SN54ALS164 . . . J PACKAGE
SN74ALS164 . . . N PACKAGE
(TOP VIEW)

A 1 UM:J vee
B2 13]JaH
aa (s 12% Qg
ag [J4a ndar
Qc Os 10 Qg
ap [Os s[] CLR
GND [7 8[] CLK
SN54ALS164 . . . FH PACKAGE
SN74ALS164 . . . FN PACKAGE
(TOP VIEW)

NC—No Internal connection

FUNCTION TABLE

INPUTS OUTPUTS
CLEAR|CLOCK|A B | G4 Qg...04
L X X X L L L
H L X X [Qapo Qo QHo
H 1 H H H Qan  Qgn
H t L X L Qan  Qgn
H t [x L] L Qa Qgn

high level (steady state}, L = low level {steady state)
irrelevant {any input, including transitions)

t = transition from low to high level.
Qa0. Qo QHo = the level of Qp, Qg, or Qy, respectively, before the

indicated steady-state input conditions were established.

Qan. Qgn = the level of QA or Qg before the most-recent ¢ transition

of the clock; indicates a one-bit shift.

logic symbol

SRG8
LI
CLK -———-‘8, _>1C1/-’
Al 2 @)
s 2 10
)
(5)
6)
(10)
(1
12)
103

Pin numbers shown are for J and N packages.
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TYPES SN54ALS164, SN74ALS164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

logic diagram (positive logic)

cLean -2 4>(Lﬁ

crock 2 - —I o o o o l
Q Q Q Q Q (L A
(1) R R R R R R R R
A L
SERIAL L 1R, 1R R 1R 1R 1R 1R LR
INPUTS g2
pC1 ?01 »C1 Fc1 Fc‘l bCc1 rm \Cp Ct
15 1s 1s 15 15 s 1s \—1 1s
(3) (a) (s) (6) (10) (an (12) 113)
OUTPUT OUTPUT OUTPUT OUTPUT QUTPUT ouTPUT ouTPUT OUTPUT
Qaa ag oc ap Qg Qf Qg ay

Pin numbers shown are for J and N packages.

typical clear, shift, and clear sequences

CLEAR_—I_J .Ll

euts :
Y B— |
: T
[ on__ 1 B L L 1
—_—— |
o1 N L L .
|
o1 LTI 1 %
t
Jo - T
OUTPUTS ;

B —
.
| i

CLEAR CLEAR

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

SUPPlY VOIAGE, VG - vttt it i e e e e 7V
IMPUL VO AEE .« . . ot e e e e e e e e e e e 7V
Operating free-air temperature range: SN54ALS164 ... ........ ... .. ... .. ........ —-55°Cto 125°C
SN74ALS164 . . ... e 0°Cto70°C
Storage temperature FANGE . .« . o v v v v v e et e et e e e e e e —-65°Cto150°C
TEXAS INSTRUMENTS 2.105
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TYPES SN54ALS164, SN74ALS164

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

recommended operating conditions

SN54ALS164

SN74ALS164

NIT

MIN NOM MAX | MIN NOM MAX v

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 2

VIH High-level input voltage 2 2 A

ViL Low-level input voltage 0.8 0.8 Vv

IoH High-level output current -0.4 -0.4 mA

loL Low-level output current 4 8 mA

felock Clock frequency MHz
CLR low

tw Pulse duration CLK high ns
CLK low

tsu Setup time before CLK} | —ooa

etup time before CLK TR nactive ns
th Hold time, data after CLK* 0 0 ns
Ta Operating free-air temperature -55 125 [o] 70 °C

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

SN54ALS164 SN74ALS164
PARAMETER T CONDITION UNIT
ARAMET! TEST CONDITIONS MIN TYPt MAX | MIN TYP: MAX
VIK Vee = 4.5V, Il = —-18 mA -1.5 -1.6 \
Ve =45V, lIoH = -0.4mA 2.5 3.4
A \
OH Vee =45V loH = —0.4 mA 27 34
v Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Vo = 4.5V oL = 8 mA 0.35 05
I} Vee = 5.5V, V=7V 0.1 0.1 mA
IiH Vee = 5.5V, Vp=27V 20 20 uA
T Vece = 5.5V, V) =04V -0.1 -0.1 mA
lo§ Vee = 5.5V, Vo = 2.256V -30 -112 | -30 -112 mA
lce Vee = 5.5V, See Note 1 mA
tAll typical values are at Vcc = 5 V, Tp = 25°C.
§The output conditions have been chasen to produce a current that closely approximates one half of the true short-circuit output current, los-
NOTE 1: Icg 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)
Vee =5V, Vgec =45Vtob65V,
CL = 15 pF, CL = 50 pF,
FROM T0 RL = 500 Q, RL = 500 @,
PARAMETER UNIT
(INPUT) {OUTPUT) Ta = 25°C Ta = MIN to MAX
‘ALS164 SN54ALS164 SN74ALS164
MIN TYPt MAX | MIN TYPt MAX ( MIN TYP? MAX
frmax MHz
tPHL CIR Any Q ns
1
PLH CLK Any Q ns
tPHL

tAll typical values are Vec = 5V, Ta = 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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TYPES SN54ALS165, SN74ALS165
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

D2661, JUNE 1982

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
Reliability

Instruments Quality and

description

The 'ALS165 is an 8-bit serial shift register that,
when clocked, shifts the data toward serial output
EH. 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 '‘ALS165 also
features a clock inhibit function and a complemented
serial output -dH.

Clocking is accomplished by a fow-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/LD is held
high. The parallel inputs to the register are enabled
while SH/LD is low independently of the levels of
CLK, CLK INH, or SER inputs.

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
INPUT.
—_ CLK FUNCTION
SH/LD|CLK INH

L X X | PARALLEL LOAD
H H X | NO CHANGE
H X H | NO CHANGE
H L t SHIFT
H 1 L | SHIFT

SHIFT —content of each internal register
shifts toward serial output QY. Data at serial
input is shifted into first register.

SN54ALS165 ... J PACKAGE
SN74ALS165 ... N PACKAGE

(TOP VIEW)
sHip [ Uie[d vee
CLK 2  15[J CLK INH
E[]s wa[dpo
F0s 130c
G (s 12%8
Hs n[JA
Qu 7 10[d SER
8

9]] Qn

SN54ALS165 . . . FH PACKAGE
SN74ALS165 ... FN PACKAGE
(TOP VIEW)

E[J4 18[]D
F(ls 17(]cC
NC[]e6 16[]NC
G[]7 15(1B

9 10111213
e
IoQ I
gzzdy

-
a
2
(&)

NC — no internal connection

logic symbol
" SRG8
SH/LD | G1[SHIFT]
-(—)E C2 [LOAD]
15)
[1 >1
CLK INH @) 1 b c3/—»
CLK —11 o
) |
SER (o) 3D
PRRLLL 20
e
c )
p 14
£ @
F (5)
° (6) iOH
H ——— (7) o

Pin numbers shown are for J and N packages.

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 SN54ALS165, SN74ALS165
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

logic diagram (positive logic)
PARALLEL

INPUTS
A
7 A}
A B c o E F G H
[an a2 {o {oa) [{&] e {is) 61
N N S N s s s S (©
15 1s 18 18 15 1S ; 18 Qy
c1 c1 c1 ==C1 > C1 > C1 c1 c1
R 1R i 1R 1R 1R 1R i 7) Qy
R R R R R R R R
e '
CLKINH as)
Pin numbers shown are for J and N packages
typical shift, load, and inhibit sequences
CLKINH l
SER . o
|
T
SH/LD ]' |
- : !
A II [ ]
B [ :
T |
'
< ImA |
D [ !
T |
DATA !
E _m 1
F [ [
1 I
s___ [l '
! +
1
H [ L
| |
en___ | RN R T .
—— I
T | L L e el
[l
| s —.l SERIAL SHIFT ———————————=
LoAD
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPIY VOItage, VO + v v v vttt ittt e e e e e e e e e 7V
INPUL VOITAgE . . L o e e e e e 7V
Operating free-air temperature range: SNB4ALST165 . . .. ... . ittt —55°C to 125°C
SNZAALSTBS ...\ttt 0°C to 70°C
Storage teMpPerature FANGE . . . v v vt vttt e e e et e it e e e e e e e e e e —65°C to 150°C
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TYPES SN54ALS166, SN74ALS166

PARALLEL-LOAD 8-BIT SHIFT REGISTERS

D2661, APRIL 1982

Synchronous Load
Direct Overriding Clear

Parallel to Serial Conversion

0O 0 0 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 'ALS166 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-level 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

SN54ALS166 . . . J PACKAGE
SN74ALS166 . . . N PACKAGE
(TOP VIEW)

ser[J1 Use[JVee
A[lz 1s[]SH/AD
B%s 1a[JH
cs 130an
D[ﬁ's 120G
@k0s nQF
cwkz wo[dE
GND[]8 9[]CLR
SN54ALS166 . . . FH PACKAGE
SN74ALS166 . . . FN PACKAGE
(TOP VIEW)
[oed U[g
w O OxT
<nmZ2>0m
| GHES ) GG | G b Gun § G
3 2 1201

B(]4 180 H
Cls 17[] Qn
NC []6 16 [ NC
DRIN; 150G
CLK INH I8 14 F

the other clock input. This, of course, allows the system clock to A
!
be free-running and the register can be stopped on command v Ooolcuw
with the clock input. The clock-inhibit input should be changed to d 5 z a'
the high level only when the clock input is high. A buffered, direct
clear input overrides all other inputs, including the clock, and sets NC—No Internal connection
all flip-flops to zero.
The SNB4ALS166 is characterized for operation over the full logic symbol
military temperature range of —-55°C to 125°C. The
SN74ALS166 is characterized for operation from 0°C to 70°C. SRGE
CLR RIS
SHILD —t's M1 [SHIFT]
© M2 [LOAD]
CLK INH —— >1
FUNCTION TABLE o 31
INPUTS INTERNAL CLK ——
ouTPUT o L
SHIFT/| CLOCK PARALLEL | OUuTPUTS serR —TJ 130
CLEAR CLOCK { SERIAL ay @ '
LOAD | INHIBIT A...H |aan O0g A 2,30
L X X X X X L L L g B 230
H X L L X X Qap Qo | QHo ¢
H L L 1 X a...h a b h p BB __ |
H H L i H X H  Qan| Qagn g o |
H H L t L X L Qanl| Qan e V|
H X H * X X Qap Qgo| Qo g 112
14) (13)
H —(—)— p——— 0
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS166, SN74ALS166
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

logic diagram {positive logic}

R A c o F G H
1 (2) (3) (4) (5) (10} (11} {12) (14)

Pin numbers shown are for J and N packages.

typical clear, shift, load, inhibit, and shift sequences

cLock
1 ' I
t 1
CLOCK INKIBIT : I l
| 1 | | ]
CLEAR III ! ! [
t 1 | t
1 1 1
semtaLineut | i | i
[ " ] [
'
sHIFT/LOAD | ! j L : :
| |
| ! '
A b i A1) L
[l 1 [l : [l !
s ! ! ! Ly [
[ [ | [
¢ | ! H I
[l ' I | | ]
(- ‘ ! !
papaLLeL | P : - L :
INPUTS - | ! .
E ! IH'I )
[ T i : I |
P ! L, b
1 ! ' ' I [
[ : Ichl [
)
o i 1 T
W ! I - B
~ 1 ! ) [
outpPuTay 1 ! H HlL[H]L]w ]l [H
| b———seraLsHiFT————— — J JiNnHiBITo]  b————— SERIAL SHIFT——— o
CLEAR LOAD

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

SUPPlY VOItAGE, VT - - o o ot e 7V
INPULVORAGE . . . . o e e 7V
Operating free-air temperature range: SN54ALS166 .. .......... ... ... .. ......... -55°Cto125°C
SN74ALS166 . .. .. ... . . e 0°Cto70°C
StOrage temperature FANGE . . . . o« o v v v v et et e e e e e e e e -65°Cto150°C
2.110 TEXAS INSTRUMENTS
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TYPES SN54ALS166, SN74ALS166
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

recommended operating conditions
SN54ALS166 SN74ALS166 UNIT
MIN NOM MAX | MIN NOM MAX
vVee Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
ViH High-level input voltage 2 2 \Y
VL Low-level input voltage 0.8 0.8 \
loH High-level output current -0.4 -04 mA
4
loL Low-leve! output current 3 mA
fclock Clock frequency MHz
CLR low
tw Pulse duration CLK high ns
CLK low
. SH/LD
¢ Setup time Data ns
su
before CLK?t —
etore CLR inactive
th Hold time, data after CLK? ns
TaA Operating free-air temperature -55 125 0 70 °C

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

PARAMETER TEST CONDITIONS SN54ALS166 SN74ALS166 UNIT
MIN TYP{ MAX MIN TYP: MAX
ViK Vee = 4.5V, I} = —18mA -1.5 -1.5 \%
VoH Vee = 4.5V, IoH = -0.4mA 2.5 3.4 v
Vee =45V IoH = -0.4 mA 2.7 3.4
v Vee = 4.5V, oL = 4 mA 0.25 0.4 025 04 |
oL Ve = 4.5V oL = 8 mA 035 05
| Voo = 5.5V, V| =7V 0.1 01 | mA
hH Ve = 6.5V, V=27V 20 20 A
I Vee = 5.5V, V=04V -0.1 -0.1 mA
le}] Vee = 6.5V, Vg = 2.25V -30 -112 | -30 -112 mA
Icc Vee = 6.5V, See note 1 mA

$All typical values are at Vcc = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
NOTE 1: With 4.5 volts applied to the seria! 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)

Vec =5V, Vee =45Vto55V,
CL = 15 pF, Cp = 50 pF,
PARAMETER FROM TO RL = 5600 Q, RL = 5009, UNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX
'ALS166 SN54ALS166 SN74ALS166
MIN TYP: MAX MIN TYPi MAX MIN TYP: MAX
fmax MHz
tPHL CLR Qy ns
tPLH cLK oy ns
tPHL
+All typical values are at Voo = 5V, T = 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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TYPES SN54ALS168, SN54ALS169, SN54AS168, SN54AS169
SN74ALS168, SN74ALS169, SN74AS168, SN74AS169
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

D2661, DECEMBER 1982

@ Fully Synchronous Operation for Counting and SN54ALS’, SNE4AS’ . . . J PACKAGE
Programming SN74ALS’, SN74AS’ . . . N PACKAGE
. (TOP VIEW)
® Internal Look-Ahead for Fast Counting _
. ) ud [y Uss[ vee
® Carry Output for n-Bit Cascading cLk 2 15% RCO
® Fully Independent Clock Circuit A‘E 3 1apdQa
Bl ]a 13(JQ
® Package Options Include Both Plastic and Ceramic cs 12% Og
Chip Carriers in Addition to Plastic and Ceramic DIPs ps nap
® Dependable Texas Instruments Quality and Reliability ENP[}7  10] ENT
GND[]s  9[]LOAD
SN54ALS’, SNS4AS’ . . . FH PACKAGE
SN74ALS’, SN74AS’ . . . FN PACKAGE
descriptions (TOP VIEW)
. P Ta) Qe
These synchronous presettable counters feature an internal carry a 5 g ;J g
look-ahead for cascading in high-speed counting applications. = g
The 'ALS168 and ‘AS168 are decade counters and the 321
‘ALS169 and 'AS169 are (two 4-bit binary counters. Alla 18(] QA
Synchronous operation is provided by having all flip-flops clocked B{]s 17(] QB
simultaneously so that the outputs change coincident with each NCi}e 18] NC
other when so instructed by the count-enable inputs and internal cl]7 15[] Q¢

gating. This mode of operation helps eliminate the &utput

counting spikes that are normally associated with asynchronous 9 10111213

(ripple clock) counters. A buffered clock input triggers the four a

flip-flops on the rising (positive-going) edge of the clock IE &= Ig |E
-

waveform. . )
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. Both count enable
inputs (ENP and ENT) must be low to count. The direction of the count is determined by the level of the U/D input.
When U/D 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, U/D) 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°C.
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TYPES SN54ALS168, SN54AS168, SN74ALS168, SN74AS168
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

‘ALS168 logic diagram (positive logic) ‘ALS168, 'AS168 logic symbol
— (9
oA . CTRDIV10
- -DF 1.0 7o LOAD M1 [LOAD]
o) - — T M2 [COUNT]
ENT. y i ud M3 (UP] (15)
w2 | 3T T ipown] 35CT=9 RO

4,5CT=0

el 65

ENP G6
CLK 2,35,6+/C7

Do
AR 1 9 >2,456- -
aGJ__E N PRI o T 09 o
B8 (4) 2 (13) s
C |
D |
|

P — o a2
1

18] (11 ap

(13)
L>-12g,

-
5
L] 1
$>C1
| -t
—1
]
14
11
CE
=
6
L ]
(1)
Jl '—CD—OD

Detailed logic diagrams for the 'AS versions have not yet been determined.
Pin numbers shown are for J and N packages.

TEXAS INSTRUMENTS 2113

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54ALS169, SN54AS169, SN74ALS169, SN74AS169
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

‘ALS 169 logic diagram (positive logic)

LOAD

9

uid m

ENF 110}

P m

4)

D (13) os

y

{5)

12
>

il

8)

i

(11
>,

Detailed logic diagrams for the ‘AS versions have not yet been determined.
Pin numbers shown are for J and N packages.

‘ALS169, 'AS169 logic symbol

© CTRDIV16
TOAD |m1 [(LoAD)
RSu 15) eo (1) M2 [counT]
— 1 u/d M3 [UP] (15) ___
— E M4 [DOWN] 3'5°T=’5b_ﬂc
jl><; LT P 4,5CT=0|
ENP ‘(?» 66
cLK >2,3,5,64/C7
LD%D I TP S
| 3) L «a
A [1.7D (1) Qa
1G£E.~ gl Bl us oo
S 7 02 o
o8l o [EXTIN
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TYPES SN54ALS168, SN54AS168, SN74ALS168, SN74AS168
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

‘ALS168, 'AS168 typical load, count, and inhibit sequences

llustrated 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 (minimumj), nine, eight, and seven

LOAD

\

1

. —_ — —_ —
DATA -_—— - - - - = — —
INPUTS< | L
CI ]
b e — — e e e —,
|
o :l—-——.—_———————-——
_— ) L e e e
~ ]
1
[
——— 1
— LN
U/D___;Ill —l
| T
[
ENP and ENT 1 1 I I
[
| L)

>O
1 ]
e
[ _

§
17"

_——eee = — 4 - -

|7 8 9 0 12 2 2 1 0 9 8 7
I I l.————COUNT up ——l«-—INHIBIT—ol I-v——COUNT DOWN ———
N\
LOAD
TEXAS INSTRUMENTS 2115
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TYPES SN54ALS169, SN54AS169, SN74ALS169, SN74AS169
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

'ALS169, ‘AS169 typical load, count, and inhibit sequences

fllustrated 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

I
g L —_— - —_ —_— —_ —_— —_ —_
A I | U
!
1 _— e — — — — e e— e e — —
B |
DATAJ : - - - - — - - - -
INPUTS - — — —_— — —_— — J— —_— R —_—
I ll
C : — — — — S— — — ——— —— — e —
D I Il—_ - - - - - - - - - -
~ | -_— - = e T e = =
1
- |
U/D__J | I I |
| N :
| 1
wandm_—l il | L
1 [l | | !
1 11 [}
—_—— | |
%__ i—f LI L I A S N
'I 1 1 ]
- I| [l | ]
Qg _‘| || | I' | | I i
S [ -
—_—— 1] | | I
Qc__ [ I! | ] | 1 |
X ! b
-- I
%___4 i Bl | L |
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TYPES SN54ALS168, SN54ALS169, SN74ALS168, SN74ALS169
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

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

SUPPIY VOItAGE, VO« v v v v e A"
INPUEVORAGE . . o . e e e e e 7V
Operating free-air temperature range: SN54ALS168, SN54ALS169 .................. —-55°Cto125°C

SN74ALS168,SN74ALS169 ............ ... ....... 0°Cto70°C
Storage temperature Tange . . . . . v v i v it e e e e e e e -65°Cto 150°C

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 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
10H High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
fclock  Clock frequency o} 25 0 30 MHz
tw Pulse duration CLK high or low 20 15 ns
A,B,C,orC 20 15
tsu Setup time before CLKt %” ENT 25 20 ns
LOAD 20 15
umd 20 15
th Hold time, data after CLKt 0o 0 ns
Ta Operating free-air temperature -55 125 o 70 °C

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

SN54ALS168 SN74ALS168
PARAMETER TEST CONDITIONS SN54ALS169 SN74ALS169 UNIT
MIN TYP# MAX MIN TYP: MAX
VK Vee = 4.5V, I = =18 mA -1.5 -1.5 \%
VoH Vce = 4.5V, loH = —-0.4 mA 2.5 3.4 2.7 3.4 \4
Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4
VoL Vv
Vg = 4.5V, loL = 8 mA 0.35 0.5
] Vce = 6.8V, V=7V 0.1 0.1 mA
hH Vee = 5.5V, V=27V 20 20 uA
L Vece = 5.5V, Vi=08V -0.2 -0.2 mA
108 Vee = 5.5V, Vg = 2.26V -15 -70 | -15 -70 mA
Icc Vge =55V 15 25 15 25 mA
tAll typical values are at Voo = 5V, T = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
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TYPES SN54ALS168, SN54ALS169, SN74ALS168, SN74ALS169
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

‘ALS168, 'ALS169 switching characteristics (see note 1)

Vg = 45Vtob55YV,
CL = 50 pF,
FROM T0 P = 5002,
PARAMETER NPUT) OUTPUT) TA = MIN to MAX UNIT
SNGAALS168 SN74ALS168
SN54ALS 169 SN74ALS169
MIN MAX | MIN MAX

Trmax 25 30 MHz
T — o

PLH cLK RCO ! 32 1 19 281
tpHL 6 22 6 18

tpLH 5 19 5 16

CLK A n

TPHL ny @ 5 20 5 s "
t J— —

PLH ENT RCO 5 19 S L
tPHL 3 16 3 13
1 - — 5 75 5 2

PLH uid RCO -
tPHL 5 23 5 19

NOTE 1: 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)

SUPPIY VORAGE, VG -« v vt e ettt e e e e e e 7V
INPUEVOIIAgE . . . . o e e e e 7V
Operating free-air temperature range: SN54AS168,SN54AS169 ... ................. —-55°Ct0125°C
SN74AS168,SN74AS169 .. ......... .. . 0°Cto70°C
Storage temperatur@ FaNGE . . . v v v v v v v vt e e e e e e e —-65°Ct0o150°C
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 \%
ViL Low-level input voltage 0.8 0.8 v
loH High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
fclock  Clock frequency MHz
tw Pulse duration CLK high or low ns
A,B,C,orD
. ENP or ENT
tsu Setup time before CLK?t ToAD ns
u/D
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)

SN54AS168 SN74AS168
PARAMETER TEST CONDITIONS SN54AS169 SN74AS169 unir
MIN TYPt MAX | MIN TYPt MAX
ViK Vee = 4.5V, | = —18 mA -1.2 -1.2 \
V =45V, ! = —-2mA 2. 4 2.5 3.4
VoH cc OH m 5 3 v
Ve = 4.75V, loH= —-2mA 2.7 3.4
VoL Vee = 4.5V, loL = 20 mA 0.25 0.5 0.25 0.5 \
N Vce = 5.5V, Vi=7V mA
IH Vece = 5.5V, V=27V mA
h Vee = 5.5V, V) =04V mA
lo$ Vee =56.5V, Vo = 2.25V -30 -112 | -30 -112 mA
Icc Vge =55V mA
$All typical values are at Vo = 5V, 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, lgg.
Additional information on these products can be obtained from the factory as it becomes available.
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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)

Ve =5V, Vce =4.5Vtob55YV,
CL = 15pF, CL = 50 pF,
L= , L= ,
PARAMETER FROM 0 'Rr = i?véz $ = m? MAX
{INPUT) (OUTPUT) AZ A d UNIT
"AS168 SN54AS168 SN74AS168
‘AS169 SN54AS169 SN74AS169
MIN _TYP: MAX | MIN TYP: MAX | MIN TYPf MAX

fmax MHz
t| —
PLH CLK RCO ns
tPHL
1
PLH CLK Any Q ns
tPHL
t —
PLH ENT RCO ns
tPHL
t] - —
PLH u/d RCO ns
tPHL

tAll typical values are at Voo = 5V, Tp = 25°C.

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS174, SN54ALS175, SN54AS174, SN54AS175
SN74ALS174, SN74ALS175, SN74AS174, SN74AS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

D2661, APRIL 1982

SN54ALS174, SN64AS174 . . . J PACKAGE
© 'ALS174 and ‘AS174 Contain Six Flip-Flops with SN74ALS174, SN74AS174 . . . N PACKAGE
Single-Rail Outputs (TOP VIEW)
® ‘ALS175 and ‘AS175 Contain Four Flip-Flops with crr Ussd vee
Double-Rail Outputs 122 1s[J6a
e Buffered Clock and Direct Clear Inputs 10003 1a[]6D
20[a 13[] 8D
Applications Include: 2a[]s 12[]580Q
Buffer/Storage Registers 3p[Je 11[J4D
Shift Registers 3Q H 7 0[] 4Q
Pattern Generators GND (s 9[] CLK
® Fully Buffered Outputs for Maximum Isolation from SN54ALS174, SN64AS174 . . . FH PACKAGE \
External Disturbance ('AS only) SN74ALS174, SN74AS174 . . . FN PACKAGE
(TOP VIEW)

® 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 ‘ALS175 and 'AS175 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- SN54ALS175, SN64AS175 . . . J PACKAGE
going pulse. When the clock input is at either the high or tow SN74ALS175, SN74AS175 . . . N PACKAGE
level, the D input signal has no effect at the output. (TOP VIEW)
- . . - cr [+ UisOvee
These circuits are fully compatible for use with most TTL circuits. 1a 0z 150] 40
The SN54ALS174, SN54ALS175, SN54AS174, and 190 [J4Q
SN54AS175 are characterized for operation over the full military 1D [a 13[] 4D
temperature range of —55°C to 125°C. The SN74ALS174, 2D s 12[]13D
SN74ALS175, SN74AS174, and SN74AS175 are character- 20 11[13Q
ized for operation from 0°C to 70 °C. 2007 10030
GND s a[]CLK
SN54ALS175, SN54AS175 . . . FH PACKAGE
SN74ALS175, SN74AS175 . . . FN PACKAGE
(TOP VIEW)

FUNCTION TABLE
(EACH FLIP-FLOP}

INPUTS OUTPUTS

CIR CLK D [ @ at
L X X| L H
H ot H{H L
H t L| L H
H L X Qo 60

t 'ALS175 and ‘AS175 only

NC — No internal connection.

PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated
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TYPES SWD4ALS174, SNDAALS 175, SNB4ASi74, SNBAAS1TH
SN74ALS174, SN74ALS175, SN74AS174, SN74AS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

logic symbols

‘ALS174, 'AS174

CLR v L2}
CLK {9 c1

‘ALS175, 'AS175

(2)

10 10 1 (4) 1Q
20 (4) (5) 20 0 —— 10 “(3) 18
3p 6L (:;: 30 2 9 /RPN
4D ((“‘l;)) (12) 4a (‘:s: 28
5D sQ (12) 3a
D (14) (15) sa 3D — - 1 25
o 11 L9 40
— o =
logic diagrams {positive logic)
CIR (1) CIR (1)
ok 2 ek 19
10 3L 1D ) 104 10 o—oDﬁm
abct 210 opc1 "
o—o|R )—&R Lia
20 -2 ) 2015 ) NPT
OpC1 15 20 oD C1 6)
¢—oR o—cfr —Do— 2a
10
3p =& ) 5 3p 2L 10 o—oD“so
op 1 7 3q —op C1 1"
{»—o R éo|r —Dou 3a
ap 1) s ap 13 — [: 15 .0
opC1 (>—o>—(ﬂ 40 —1~opc1 1)
o-olR olr L—Do—aﬁ
5p—13) ™ ,
.
—op 1 o—oD'——'- 50
o-olr
60114 =
1
—_ob>c1 D—MGO
Loir

Pin numbers shown are for J and N packages.
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TYPES SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

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

Supply voltage, VcC
Input voltage
Operating free-air temperature range:

Storage temperature range

recommended operating conditions

SN54ALS174, SN54ALS175
SN74ALS174, SN74ALS175

SN54ALS174 SN74ALS174
SN54ALS175 SN74ALS175 UNIT
MIN NOM MAX | MIN NOM MAX
Vece Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
VIH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 \"
-1
IoH High-level output current 76 mA
12
lot Low-level output current 24 mA
felock Clock frequency MHz
CLR low
tw Pulse duration CLK high ns
CLK low
Setup time Data
tsu — ns
before CLKt CLR inactive
th Hold time, data after CLK? ns
TA Operating free-air temperature -586 125 [o] 70 °C

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

SN54ALS174 SN74ALS174
PARAMETER TEST CONDITIONS SN54ALS175 SN74ALS175 UNIT
MIN TYPt MAX | MIN TYPt MAX
ViK Vee = 4.5V, lf = —18 mA -1.5 -1.5 \
\Z =45V, ! = —-1mA 2. .
Vou cc OH m 4 3.3 v
Vee =45V loy = -2.6 mA 2.4 3.2
v Vee = 4.5V, oL = 12 mA 0.25 0.4 0.25 0.4 v
oL Vee = 4.5V loL = 24 mA 0.35 05
] Vee = 5.5V, V=7V 0.1 0.1 mA
[{1¥] Vee = 5.5V, Vi=27V 20 20 uA
e Vee = 5.5V, Vi =04V -0.1 -0.1 mA
[e}] Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA
‘ALS174 8 8
! =55V,
cc ALS175 Vce = 5.5 See Note 1 5 r mA
$All typical values are at Voo = 5V, Tp = 25°C.
§The output conditions have besn chosen to produce a current that closely approximates one half of the true short-circuit output current, Ipg.
NOTE 1: Igg is measured with D inputs and CLK at 4.5 V, and CLR grounded.
Additional infor fon on these prod can be obtained from the factory as it becomes available.
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TYPES SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

switching characteristics (see note 2)

Veg = 4.5Vtob.5YV,
Cp = 50 pF,
RL = 500 Q,
FROM ]
PARAMETER INPUT) iouTPUT) TA = MIN to MAX UNIT
SNE4ALS174 SN74ALS174
SN54ALS175 SN74ALS175
MIN TYP: MAX | MIN TYP: MAX
fmax 80 80 MHz
1 . Any Q (‘AL
PLH o ny Q {'ALS175) 10 10 ns
tPHL Any Q 11 1
tPLH Any Q 9 9
CLK -
tPHL (or T, ‘ALS175) 10 10 ns

1Al typical values are at Ve = 5V, T = 25°C,

NOTE 2: For load circuit and voltage waveforms, see page 1-12.

D flip-flop signal conventions

It is Tl 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 datainputs are called Q and those
producing complementary data are called Q. An input that causes a Q output to go high ora 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 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.

e el s 5 o o Wl g (5 _
ax 2o [ ax D ber [0
D 10 6) — b —t~1D (6)
5 @] g 160 5 TN A L 18 q

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 Q. Of course pin 5 (Q) 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 FLIP-FLOPS WITH CLEAR

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

SUPPIY VORAGE, VO« vt vt v ittt et it et e i e e e e e e YA
INPULVOIAgE & . . o o e e e e e e e e e 7V
Operating free-air temperature range: SN54AS174,SNB64AS175 . ................... -55°Cto125°C

SN74AS174,SN74AS175 . ... ... it 0°Cto70°C
Storage temperature TANGE . . . .. v v vttt et i e e e e e —-65°Cto150°C

recommended operating conditions

SN64AS174 SN74AS174
SN54AS175 SN74AS175 UNIT
MIN NOM MAX [ MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
fclock Clock frequency MHz
CLR low
tw Pulse duration CLK high ns
CLK low
N Setup time Data ns
su before CLK! CLR inactive
th Hold time, data after CLK? ns
TA Operating free-air temperature -55 125 o] 70 °C

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

SN54AS174 SN74AS174
PARAMETER TEST CONDITIONS SN54AS175 SN74AS175 UNIT
MIN TYP: MAX [ MIN TYP: MAX
ViK Vee = 4.5V, ) = —18 mA -1.2 -1.2 v
VoH Vee = 4.5V, IoH = -2 mA 25 3.4 26 3.4 v
Vee = 4.75 0V, IoH = —-2mA 2.7 3.4
VoL Vee = 4.5V, oL = 20 mA 0.256 0.5 0.25 0.5 v
CLK
3 CLR Vee = 5.5V, V=7V mA
Data
CLK
H CLR Vee = 5.5V, V) =27V uA
Data
CLK
i CLR Vee = 5.5V, V| =04V mA
Data
10§ Vee = 6.5V, Vo = 2.25V -30 -112 | -30 -112 | mA
Ice AS174 Vee = 5.5V, See Note 1 46 46 mA
l ‘AS175 33 33

3All typical values are at Ve = 5V, Tp = 26°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.
NOTE 1: Igc is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded.

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

TEXAS INSTRUMENTS 2-125

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54AS174, SN54AS175, SN74AS174, SN74AS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

switching characteristics (see note 2)

Vec =5V, Vecg =45Vto55YV,
CL = 15pF, CL = 50 pF,
RL = 500 Q, RL = 5009,
FROM TO
PARAMETER (INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAX UNIT
‘AS174 SN54AS174 SN73AS174
"AS175 SN54AS175 SN74AS175
MIN TYP: MAX | MIN TYPt MAX | MIN TYP: MAX
fmax 160 160 MHz
1 — Any Q '‘AS17 5
PLH oI ny Q ((AS175} 5 ns
tPHL Any Q 5.5 5.5
tPLH Any Q 4 4
TPHL CLK {or T, 'AS175) 7 2 ns

$All typical values are at Vo = 5V, T4 = 25°C.

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

D2661, DECEMBER 1982

O Package Options Include the "AS181A in
Compact 300-mil or Standard 600-mil DIPs.

SN54AS181A . .. .J OR JT PACKAGE
SN54AS881A . ... JT PACKAGE

The "‘AS881A Is Offered in 300-mil DIPs. SN74AS181A . ... N OR NT PACKAGE
Both Devices Are Available in Both Plastic SNMASBS(]*I'?JE.V.H::x: PACKAGE
and Ceramic Chip Carriers
0 Full Look-Ahead for High-Speed Operations go[]1 \W24[]vee
on Long Words Ao(d2 23[]A1
O Arithmetic Operating Modes: salfa 22 3‘3‘
Addition s2[Ja 21[JA2
Subtraction s1(s 20[382
Shift Operand A One Position so[]e 19[]A3
Magnitude Comparison cnd7z 18083
Plus Twelve Other Arithmetic M [:8 17 j(__;
Operations Fo[]o  16[JCn+4a
0 Logic Function Modes f1 1o 15[JP
Exclusive-OR F2[J11 14[]a=8
Comparator GND[J12 13[]F3
AND, NAND, OR, NOR
‘AS881A Provides Status
Register Checks
Plus Ten Other Logic Operations SN54AS181A, SN54AS881A . . . . FH PACKAGE

O Dependable Texas Instruments Quality SN74AS181A, SN74ASBB1A . . . . FN PACKAGE

and Reliability "AS181A, ‘AS881A
(TOP VIEW)
logi bol m o o0 8
ogic symbo BB Z > 1< o
= 4 3 2 1282726
so-&__{, 5 25 [JA2
s1-2 ©...15cpp~L% s2 &
s A ] s1ie 24182
e stp-0 o~ a-a SO0 (]7 23 E A3
M% . 0...18 co— s NC[]g 22} NC
Cn El Cn o 2183
fotel [ M0 200G
o . -
o el n LI Fo []11 19(0ch + 4
FORC I s = o -, \ 12131415161718 /
I (22) aQ
21 ~—N 0O Q MmO
A2 42Ul B an ¢, i 2 2w
5220 P=—F &) <
gz%‘b: 8l [E NC - no internal connection

Pin numbers shown are J, JT, N and NT packages.

TYPICAL ADDITION TIMES (C =15 pF, R =280 Q, Tp =25°C}

NUMBER ADDITION TIMES PACKAGE COUNT CARRY METHOD
OF USING ‘AS881A | USING'AS181A | USING 'S181 [ ARITHMETIC LOOK-AHEAD BETWEEN
BITS AND ‘AS882 AND'AS882 AND ‘S182 [ LOGIC UNITS |CARRY GENERATORS ALU’s
1t04 5 ns 5 ns 11 ns 1 NONE
5to8 10 ns 10ns 18 ns 2 RIPPLE
91016 14 ns 14 ns 19 ns 3or4 1 FULL LOOK-AHEAD
17 to 64 19 ns 19 ns 28 ns 510 16 2105 FULL LOOK-AHEAD

ADVANCE INFORMATION

This document contains information on

a new product. Specifications are subject

to change without notice.
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

description

The 'AS181A and ‘AS881A are arithmetic logic units (ALU)/function generators that have a complexity of 76 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 {Cp) and a ripple-carry output (Cpy 4 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 ‘AS181A and 'ASB81A will accommodate active-high or active-low data if the pin designations are interpreted as
follows:

PIN NUMBER 2 |1 ]|23|22|21}20[19|18| 9 [10]11 {13 | 7 16 |15 | 17
Active-low data (Table 1) A0 |[Bo A1 |B1 |A2 |B2 |A3[B3]|Fo| F1 [F2 [F3 [{Ch]| Cht+a|P G
Active-high data (Table 2) A0 {BOJA1|B1 |A2)B2|A3|B3|FO|F1 |F2 |F3|Ch|Chea|{X | Y

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 'AS181A and '‘AS881A can also be utilized as a comparator. The A =B output is internally decoded from the func-
tion outputs (FO, 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 Cp =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 (Cp 4+ 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, $2, S1, SO atL, H, H, L, respective-

ly.

ACTIVE-LOW DATA | ACTIVE-HIGH DATA
INPUT Cp, |OUTPUT Cp+q
(FIGURE 1) (FIGURE 2)
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 'AS881A 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 B, and the output word
F. While in the logic mode the P, G and Ch + 4 outputs supply status information based upon the following logical com-

binations: I
P=FO+F1+F2+F3
G=H
Cnh+4=PCp
FUNCTION TABLE FOR INPUT BITS EQUAL/NOT EQUAL FUNCTION TABLE FOR INPUT PAIRS HIGH/NOT HIGH
$§0=83=H, S1=S2=L, and M=H S0=S51=83=L, $2=H, and M=H
OQUTPUTS c DATA INPUTS QUTPUTS
Cn DATA INPUTS T P Cyea n _ a o G P Chia
H[AO=BO A1=B1 A2=B2 A3=8B3 |H L H H [AOorBO=L A1orBl=L A20rB2=L A30orB3=L|H L H
L [ AO=BO A1=B1 A2=B2 A3=B3 |H L L L [AOorBO=L AlorBl=L A20rB2=L A30rB3=L|H L L
X | A0#BO0 X X X |HH X | Ro=BO=H X X X HoH L
x| x a1 X X |HH X X A1=B1=H X X HoH oL
x| x X A2#B2 X |H H L X X X R2=-B2=H X HOH L
X X X X A3#B3 |[H H L X X X X A3=B3=H |H H L

The combination of signals on the S3 through SO control lines determine the operation performed on the data words to
generate the output bits Fi. By 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 ‘AS881A has the unique feature of
providing an A = B status while the exclusive-OR ( @ ) function is being utilized. When the control inputs {(S3, S2, S1,
SO) equal H, L, L, H; a status check is generated to determine whether all pairs (Ai, Bi) are equal in the following man-
ner:P = (AO @ BO)+(A1 @ B1)+(A2 @ B2) + (A3 @ B3). 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’s. As the A = B condition is sens-
ed in the first stage the signal is propagated through the same ports used for carry generation in the arithmetic mode (P
and G). Thus the A = B status is transmitted to the second stage more quickly without the need for external multiplex-
ing logic. The A = B 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
(S3,52,51,50) to L, H, L, L. The data pairs will then be ANDed together and the results ORed in the following manner:
P = AOBO+A1B1+A2B2+A3B3.

s3 | s2| s1| so| M| P=FO+F1+F2+F3
L H L L H | AcBO+A1B1+A2B2 +A3B3
L]l L[ H [ H] A @ BO+(A1 @ BN+(A2 & B2)+(A3 @ B3)

signal designations

In both Figures 1 and 2, the polarity indicators (=) 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 te accommodate
the logic functions and arithmetic operations for the active-high data given in Table 2. The ‘AS181 and 'AS881
together with the ‘AS882 and ‘S182 can be used with the signal designation of either Figure 1 or Figure 2.
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TYPES SN54AS181A, SN54AS8B1A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

*AS181A ‘AS181A
“ASBB1A ‘AS881A
ALU ALU
so-L6L o o
5) 3
s1 0. amepp= B s1-2L ... 15 cp f—2LX
524 L 524 me .15 ce Ry
31
JOE ep=q) ob—U% asg o sipe) o —112 asp
;181 16} =
M——14 0...15co [~ Cosa w21, 0...15) co— Eaea
[SSREIN P & .
. |-
Ro-2esfp @ a0t mfp "
o m P>——To o n P~——Fo
Bo——a o g
R8sty FRMEEIFN Y
2 {10} - 1101
w200, 121 P w122l 121 P 1
PYRPAII Py a2 20T
~SULAIE 0an
F22000) lal F2 220 n)0 fal P22
=, 119 {19}
3-—p _ a3 3elp
[RRALLI PN 18l SR [ORALIN Y 181 03y
*ASB82 ‘AS882
CPG
Cn_11) , & | cPG
go (;» - X0 @ p) oo
0 5; o vo (@ p] oo
ﬁ!-:4—)1>cp1 x1-8"edcpy
6|Tl>cc| [ZELIEXN Py
| 5] cot|—EL Cnvs x2-8 e oy co1f—t8l Tass
Gz%hccz (LS P
Fa—(e—”b cP3 coap—1 Casie x31r] ey co3—11L Carig
G363 v3Llecos
::;: o (17} Cra2a xa-t8nt op 05 p—H1TLTne24
amhcaa PRIELN Y
ﬁs.ﬁh s corp—122L cas32 x5-180 el o5 co7|—122L Tne32
Gs‘T)bces PPRLLEIEN Y
Fs—-h:‘:) cP6 x6 —A2n] CP6
Gs—hﬂ” CG6 vs—h:;:: €G6
F7Thcp7 X7 ——=LacP?
&2 cqy ETIIN p
FIGURE 1 FIGURE 2
(USE WITH TABLE 1) (USE WITH TABLE 2)
TABLE1 TABLE 2
ACTIVE-LOW DATA ACTIVE-HIGH DATA
SELECTION
M=H M= L; ARITHMETIC OPERATIONS SELECTION M=H M = L; ARITHMETIC OPERATIONS
LogGic Co=L Ca=H LoGic Th=H Thet
$3.82 81 80| L crions o carey) (with carry) 53 52 $1 80| pynerions {no carry) twith carry)
L L L L[F=A F = AMINUS 1 F-A L L L L[F=A F=A F=APLUS Y
L L L H|F=AB F = ABMINUS 1 £=AB L L L HIFZ¥B |F=A+B F=(A+B)PLUS
L L H L|F=A+B |F=ABMINUSI F = AB L L H L|F=A8 F=A+B F=(A+BIPLUS 1
L L H H|F=1 F = MINUS 1 (2'sCOMP) | F = 2ERO L L H H[F=0 F = MINUS 1(2's COMPL) [ F = ZERO
L H L L|F=AFB |F=APLUSIA+B) F = APLUS (A +B) PLUS 1 L H L L|F=AB F = APLUS AB F = APLUS ABPLUS 1
L H L H|F=B F=ABPLUS (A +E) F=ABPLUS (A +B)PLUSH L H L H{F-B F={A+B8)PLUS AE F=(A)BIPLUS AB PLUS
L HH L{F-A®B|F=AMNUSBMINUSY |F=AMINUSE L H H L|F«A® 8 |F=AMINUSBMINUS1 |F=AMINUSB
L HH Hipapa+E |FsA+E Fa(A+B)PLUS L H H H[F=AF F = AEMINUS 1 F=AB
H L L L|F=A8 F=APLUS (A+B) F=APLUS (A +B) PLUS 1 H L L L|F<A+B |F=APLUSAB F = APLUS AB PLUS 1
H L L HlF-A®B [F-APLUSB F= APLUS BPLUS 1 H L L HIF-A®B |F=APLUSB F=APLUSBPLUS)
H L H L|F=B F=ABPLUS(A+B) F=ABPLUS (A+B)PLUS 1 H L H LiF=8 F=(A+B)PLUSAB F=(A+B)PLUSABPLUS!
H L H H{F=A+8 |F=(A+B) F=(A+B)PLUS 1 H L H H|F=as F = ABMINUS 1 F=AB
H H L L|F=0 F=APLUSA® F=APLUS APLUS 1 H H L L|F=1 F = APLUS A* F«APLUS APLUS
H H L H|F=AR F=ABPLUS A £ = AB PLUS APLUS 1 H H L H|F=A+B |F=(A+BIPLUSA F=(A+BPLUSAPLUS
HHH L|F=aB F=ABPLUS A F= ABPLUSAPLUS 1 H H H L|F=A+B |F=(A+BIPLUSA F=(A+B)PLUSAPLUS 1
H H H H[F=A F=A F=APLUS 1 H H H H[F=A F = AMINUS 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)
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TYPES SN54AS881A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic diagram (positive logic)

s3
s2
s1
S0

{3) ‘AS881A
(4)
(5)
{6)
|
17} s
(18) 1
}
|
(19)
(16)
Cn+4
(20) ;58
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A=B
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'T)_\/ N (13) B
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TYPES SN54AS181A, SN54ASBB1A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

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

SUPPIY VOIAGE, VO + + -+ v v v e vttt et it e e e e e e e 7V
INPULVOIIEgE . . . o o e e e e e e 7V
Off-state output voltage (A=Boutputonly) . . . . . . .. it e e e e s 7V
Operating free-air temperature range: SN54AS181A, SN64ASB81A ... ................. -55°Cto 125°C

SN74AS181A,SN74ASB81A .. ... ... ... . i 0°Cto70°C
Storage temMpPeratur@ TANGE . . . v o v v v et e et i e e e e e e e e -65°Cto 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 \"

VIH High-level input voltage 2 2 Vv

ViL Low-level input voltage 0.8 0.8 v

VOoH High-leve! output voltage A =B output only 5.5 5.5 v
) All outputs_except _2 2 mA

10H High-level output current A=Band G

G -3 -3 | mA

loL Low-level output current :llcz::pc‘l;'s 20 20 mA
G 48 48 mA

TA Operating free-air temperature -55 125 (o] 70 °C
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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}

SN54AS’ SN74AS’
E S NI
PARAMETER TEST CONDITION! N 1Yt WAX T Tvet wax | UNT
Vik Vee = 4.5V, I = —18 mA -1.2 -1.2 v
Any output Vee = 4.5V, IoH = —2 mA 2.5 3.2 2.5 3.2 vV
VOH | except A=B Vee =475V, gy = ~2mA 2.7 3.2 v
G Vec = 45V, oy = -3 mA 2.4 3.4 2.4 34 v
I0H A=B Vee = 4.5V, VoH = 5.5V 0.1 0.1 mA
Any output
VoL | except @ Vee = 4.5V, oL = 20 mA 0.3 0.5 0.3 0.5 \Y
G Ve = 4.5V, loL = 48 mA 0.4 0.5 0.4 0.5
M input 0.1 0.1
Any A or B input 0.3 0.3
5V, V=7V
i Any S input Vee = 8.5V =7 0.4 0a | ™
Carry input 0.6 0.6
M input 20 20
Any A or B input 60 60
BV, V=27V
IH Any S input Vee = 8.5V ! 80 g0 | M
Carry input 120 120
M input -2 -2
Any A or B input -6 -6
[ . V=04V
I Any S input Vee = 5.5V, ! -8 -8 mA
Carry input -12 -12
All outputs except 30 -45 -112 |-30 -45 -112
0% | A=Band3d Vec = 5.5V, Vg =225V mA
G -165 - 165
‘AS181A 135 200 135 200
| V 5.5V A
cc cc "ASBB1A 135 210 135210 | "

T All typical values are at Vgg =5V, Ta = 26°C.
8The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Igg.
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

switching characteristics (see note 1)

Vee=5V.
CL=15 pF, Vec=4.5Vto 5.5V,
RL=500 Q CL=50 pF (15 pF for A=B),
FROM| TO TEST 280 Q for A=Bl, RL =500 Q (280 @ for A=B),
PARAMETER ! L ! uNIT
(INPUT{{OUTPUT) CONDITIONS Ta=25°C Ta=MIN to MAX
"AS181A SN54AS1B1A | SN74AS1B1A
"AS8B1A SN54AS881A | SN74AS881A
MIN TYP! MAX | MIN TYPT MAX | MIN TYPT MAX
tpd Cnh Ch+a 5 2 7 11 2 7 9 ns
Any M=0V,51=52=0V,
t AL e 6 2 8 14| 2 8 12
pd AorB| “"*% | 50=53-4.5V (SUM mode) "
Any M=0V,S0=S3=0V,
t e Y 7 2 8 20| 2 8 16
pd RorB| “"*% | $1=52=4.5V (OFF mode) ns
tod Cnh Any F M =0 V (SUM or DIFF mode) 5 3 6 1M 3 6 9 ns
Any - M=0V,51=52=0V,
t _Anv_ o 4 2 s 9| 2 s 7
pd Aord| 50=53=4.5 V (SUM mode) ns
Any _ M=0V,50=53=0V,
¢ Any_ bl 5 2 6 12| 2 6 9
pd Aord| © S1=52=4.5 V (DIFF mode) ne
Any _ M=0V,51-52-0V,
t el ki 5 2 6 11| 2 6 8
pd AorB S0=53=4.5 V (SUM mode) s
A _ M=-0V,S0-53=0V,
tpd ol - 5 2 6 13| 2 & 10| ns
AorB $1=52=4.5 V (OIFF mode)
Ai or - M=0V,S1=52=0V,
u fi i) 5 2 5 11| 2 s 8
'pd i " | s0-53=4.5 V (5UM mode) "
Ai or - M=0V,S0=81=0V,
t L — 5 2 12 2 8 10
pd Bi Fi S1=52=4.5 V (DIFF mode) e "
A
tpd 'Ef)' Ti M=4.5 V (LOGIC mode) 6 2 6 16| 2 6 11| os
1
Any A M=0V, S0=53=0V,
t A=B - 12 4 14 26| 4 14 21
pd or B $1=52=4.5 V (DIFF mode) "

additional ‘AS881A switching characteristics involving status checks (see note 1)

Vee=5V. Vee=4.5Vt0 5.5V,
CL=15 pF. CL =50 pF,
PARAMETER FROM T0 TEST R =500 Q, RL=500 Q, uNIT
(INPUT) |{OUTPUT) CONDITIONS Ta=25°C TA=MIN to MAX
'ASB81A SN54AS881A | SN74AS881A
MIN TYPT MAX | MIN TYPT MAX |MIN TYPT MAX
Any _ Ch=4.5V,M=4.5V,
tad Zor B P $0=83=4.5V,81=82=0V, 8 2 10 19 2 10 15 ns
Equality {Ai=Bi or AizBi)
Any Ch=45V,M=4.5V,
tpd Aorg | Cn+a S0=53=4.5V,51=52=0V, 10 2 12 24 2 12 18 ns
Equality {Ai=Bi or Ai#8Bi)
Any Ch=4.5V,M=4.5V,
tpd Ao H §2=4.5V,50=51=83-0V, 8 2 10 19 2 10 15 ns
(Ai=Bi=H or Ai or Bi=L)
Any Ch=4.5V,M=45V,
tpd AorB Cn+s [52=4.5V,50=51=53=0V, 1 2 13 25 2 13 19 ns
(Ai=Bi=H or Ai or Bi=L)

tpd =tPHL Of tPLH
tall typical values are at Voc=5V, To=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: S0=83=45V,S1=8S2=M=0V

OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS |OUTPUT OUTPUT
PARAMETER | UNDER APPLY APPLY APPLY APPLY UNDER | WAVEFORM
TEST L YEST | (SEENOTE 1)
4.5V GND 45V GND
t - = R i -
PLH A B, None emaining Cn Fy In-Phase
n — tPHL Aand B
) t = = Remainin —
PLH Bi A, None emaining Ch F, In-Phase
PHL Aand B
t - — R ini —
PLH A, B, None None | o9l F In-Phase
tPHL Aand B, Cp
t - - R -
PLH B, A, None None _emaining P In-Phase
PHL AandB,Cp,
t = = Remainin Remaini -
PLH A, None B, _I "9 - 21ning G In-Phase
tPHL B A, Cp
t = - Remainin R i -
PLH B, None A, _I 9 efm "9 G In-Phase
PHL 8 A.Cp
1 All All A F
PLH Cn None None = - v In-Phase
PHL A B or Cnea
1 - = R R
PLH A, None 8, emaining emaiming Ch+4 Out-of-Phase
tPHL B A, Cn
t = - Remainin Remainin
PLH B, None A, - 9 maining Ch+a Out-of Phase
TPHL B A.Cn
DIFF MODE TEST TABLE
FUNCTION INPUTS: §1=52=45V,S0=S3=M=0V
OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS |OUTPUT OUTPUT
PARAMETER | UNDER UNDER | WAVEFORM
APPLY APPLY APPLY APPLY
TEST TEST | (SEE NOTE 1)
45V GND 45V GND
t . - Remainin Rema:nin -
PLH A, None B, 2 9 - "9 F, in-Phase
PHL A B.Cn
. — R R -
IPLH B, A, None Emjnlng emamng F, Out-of-Phase
1PHL A B8,Ch
1 - = R n -
PLH A, None 8, None — emax_ ‘9 P In-Phase
PHL A and B, C,
t - - Remainin -
PLH 3, A, None None | . omenind P Out-of -Phase
PHL Aand B, Cp
t - = Rema -
PLH A, :H None None - |_n|ng G In-Phase
PPHL A and B, C
t . - R i -
PLH B, None A, None - emarlng G Out-of -Phase
PHL Aand B, Cp
t - Re "n Remainin
PLH A, None B, manng | Remaming | 4. g In-Phase
1PHL A B,Cqn
t - - R n Remainin
PLH 8, A, None emim\ 9 - 'nn9 A=B Qut-of Phase
PPHL A B.Cn
t All
PLH Cn None None - = None c““‘_ In-Phase
tPHL Aand B or any F
t - = R nin
PLH A, B, None None _em:‘ "9 Ch+a Out-of -Phase
PHL A,B,Cp
1 = = R inin
PLH B, None A, None :m:l 9 Ch+4 In -Phase
PHL A,B,Cp

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54AS181A, SN54ASB81A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

PARAMETER MEASUREMENT INFORMATION

LOGIC MODE TEST TABLE

FUNCTION INPUTS: 81 =82 =M =45V,80 =83 =0V

OTHER INPUT
INPUT OTHER DATA INPUTS OUTPUT OUTPUT
PARAMETER UNDER SAME BIT UNDER WAVEFORM
TEST APPLY APPLY APPLY APPLY TEST (SEE NOTE 1)
45V GND 4.5V GND
tPLH - = Remaining -
Ai B None None — - Fi Out-of-Ph
POl i A and B, Cq i ut-of-Phase
tPLH = - Remaining -
B; Aj None N - = Fi Out-ot-
PHL i i one KandB, Cy i ut-ot-Phase
INPUT BITS EQUAL/NOT EQUAL TEST TABLE
FUNCTION INPUTS: S0=S3=M=4.6V, §1=82=0V
OTHER INPUT
INPUT Sl:\ME BIT OTHER DATA INPUTS OUTPUT OouUTPUT
PARAMETER UNDER APPLY APPLY APPLY APPLY UNDER WAVEFORM
TES TEST SEE NOTE 1
T 45V GND 4.5V GND { TED
K B — — B
PLH Ai Bi None _Remaining None P Outof-Phase
1PHL Aand B, C,
1 =, - ini —_
PLH Bi Ai None -RemaE\ "9 None P Out-of-Phase
tPHL Aand B, Cpy
1 - = R ini =
PLH Ai None Bi _remaining None 4 In-Phase
tPHL Aand B, Cp
1 - - R ini -
PLH Bi None Ai - emaE\lng None P In-Phase
tPHL A and B, Cp
PLH x: = Remaining
Al Bi N - = N C In-Ph:
TPHL i i one KandB, Cy one n+4 n-Phase
tPLH = = Remaining
Bi Al N - = Non C In-Phase
PHL i i one AandB, C, e n+4 as:
¢ - = R: inil
PLH Ai None Bi _emaining None Ch+4 Out-of-Phase
tPHL A and B, Cp
p — — Remaini
PLH Bi None i _emaling None Cn+d Out-of-Phase
tPHL Aand B, Cy
INPUT PAIRS HIGH/NOT HIGH TEST TABLE
FUNCTION INPUTS: S2=M=4.5V, S0=81=83= 0V
OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS OUTPUT OUTPUT
PARAMETER UNDER APPLY APPLY APPLY APPLY UNDER WAVEFORM
TEST TEST (SEE NOTE 1)
4.5V GND 4.5V GND
1PLH Ai Bi None Remaining Remaining P In-Phase
tPHL A, Cp B
1 - -, ini ini -
PLH Bi & None Re_Taunlng Remilnlng B In-Phase
___PHL B, Cn A
1 = ~ Remani Rermaini
PLH Ai Bi None emaining emaining Ch+4 Out-of-Phase
PHL A, Ch B
t - - R ini R inil
PLH Bi Ai None emaining emaining Cn+d Out-of-Phase
tPHL B, Cn A

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

TYPES SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

D2661, DECEMBER 1982

SN54ALS190, SN54ALS191 . . . J PACKAGE
Single Down/Up Count Control Line SN74ALS190, SN74ALS191 . N PACKAGE
Look-Ahead Circuitry Enhances Speed of Cascaded (TOU'EW)
Counters B[ YUis[d vee
oglz 1sda
Fully Synchronous in Count Modes aal]s  [dck
Asynchronously Presettable with Load Control CTE_N []a 13[] RCO
D/0s  12[d MAX/MIN
Package Options Include Both Plastic and Ceramic ac s 11[] TOAD
Chip Carriers in Addition to Plastic and Ceramic DIPS ap 07 wc
® Dependable Texas Instruments Quality and Reliability GND [ |8 9(1D

SN54ALS190, SN54ALS191 . . . FH PACKAGE
SN74ALS190, SN74ALS191 . . . FN PACKAGE

The ‘ALS190 and ‘ALS191 are synchronous, reversible (TOP VIEW)

up/down counters. The 'ALS190 is a 4-bit decade counter and a o 8

the ‘ALS191 is a 4-bit binary counter. Synchronous counting Om2Z>«
operation is provided by having all flip-flops clocked 50 19
simultaneously so that the outputs change coincident with each oalla 18] CLK
other when so instructed by the steering logic. This mode of CTEN (5 RCO

operation eliminates the output counting spikes normally

16[JNC
associated with asynchronous (ripple clock) counters.

15 (] MAX/MIN

The outputs of the four flip-flops are triggered on a low-to-high- 14[|LOAD

level transition of the clock input if the enable input (CTEN) is lonizis
low. A high at CTEN inhibits counting. The direction of the count coauaoo
is determined by the level of the down/up (D/U) input. When D/U o s Z

is low, the counter counts up and when D/U is high, it counts

down. NC — no internal connection.

These counters feature a fully independent clock circuit. Changes at the control inputs (CTEN and D/U) 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, D/U, 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 SN54ALS190 and SN54ALS191 are characterized for operation over the full military temperature range of
—-55°C to 125°C. The SN74ALS190 and SN74ALS191 are characterized for operation from 0 °C to 70°C.
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TYPES SN54ALS190, SN74ALS190
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

'ALS 190 logic symbol

@ CTRDIV10
CTEN—L>G1
(5) (12)
om—E M2 [DOWN]  2(CT=0)Z6 j—MAX/MIN
P -
(14 M3 (UP] 3(cT=9)26
CLK b 1,2-1.3+ "3
G4 6,1,4 P~—RCO0
oAb Uesdcs
r'

15, 3
a0 1l ‘—%OA
e 12] ——‘(e’) og
[ (4] 70(:
o2 { (8) ——ap

‘ALS190 logic diagram (positive logic)

MAX/MIN

ETEN
D 1 (13) ___
— (5.
b/o (5} RCO

LOAD
118)
A (3)
S —— Qa
c1
10
qr by
8 1
s 21 o
F—c>c1
1 1D
(- R
: 1
] D
-
P ;Dc 1
|_Q s ] ac
1 —>C1
] 1D
[ R
=| i [
)|
19) _‘
| j_c s (7 ap
L_d>c1
1D
— ] ’—c R
Pin numbers shown are for J and N packages.
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TYPES SN54ALS191, SN74ALS191
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

‘ALS191 logic symbol

(@ CTRDIV16
CTEN—h(s' |G1 “12)
o/T M2[DOWN]  2(CT=0)26 j—MAXIMIN
e M3(UP] 3(CT=15)26
CLK—E>1,2—/1,3¢
G4 6,1,4 SSE] RCO
LoAD-‘—’-’-’h- cS
=l
5|
B 2] ‘(6’ o8
o] i T
o9 ] TN
‘ALS191 logic diagram (positive logic)
—1
.
| 12 paximin
E— |

—
| 13)
DU !;D RCO

D
10

L] s (i) op
[=>C1

;

L

Pin numbers shown are for J and N packages.
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TYPES SN54ALS190, SN74ALS190
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

typical load, count, and inhibit sequences

‘ALS190

lllustrated 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.

17
LErrrn
NN
FETLEEnd
RN
LI
RN
NEEEEEN
LI
LI
RN
AN

LEETTLd

]
DATA !
INPUTS | |
C I | III._
| |
| |
o__ iy
~ ] |
. |
cLock :|||||||l||||||||||||||||||
| [
————f— |
o0 __ 1 -‘LI [

[N
- | |
MAX MIN ___?L 1 | |
[
———— 11 L
RCo ! L [
-—-— : : |
[ 7,1 8 9 0 12 2|2 1 0 9 8 7
l I |-———COUNT up -———-.l._mmsnr_.l |-__—coum DOWN -———-I
LOAD
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SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

typical load, count, and inhibit sequences

‘ALS191

lllustrated 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

NN
NEEEEEN
NN
LTt
NN
NEEEEEN
NN
Lrrrr

~
N
[
o _ 1 |

‘ !
! |
1 II
®__ ] i | ) I
1l ]
n/mx/rwr\u-'_ﬁL ',: ] | : l |
- |l |
- a—— 1! 1
e N L
R 15 0 12 2 2 0 15 1 13
e !
LOAD
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TYPES SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191
SYNCHRONOUS 4-BIT UPJDOWN DECADE AND BINARY COUNTERS

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

SUPPlY VOItaGE, VO ot oottt it e e e e 7V
INPUEVORAGE « . o ot e e e e e e e e e 7V
Operating free-air temperature range: SN54ALS180, SNG4ALS191 . ................. -55°Cto125°C
SN74ALS190,SN74ALS191 ....... ... i, 0°Cto70°C
S10rage tempPerature TANGE . . . o v v v v v v vt e e e e e e e e e -65°Cto150°C
recommended operating conditions
SN54ALS190 SN74ALS190
SN54ALS191 SN74ALS191 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
IOH High-leve! output current -0.4 -0.4 mA
loL Low-level output current 4 3 mA
folock  Clock frequency ,:t:: :10 g 2(5) (0) :23(5) MHz
CLK high 15 10
tw Pulse duration CLK low 15 10 ns
LOAD low 25 20
Fga_ta before LOAD? 25 20
- Setup time c—T_EN before CLKt 20 20 n
D/U before CLKt 20 20
LOAD inactive before CLKt 20 20
Data after LOADT 5 5
th Hold time CTEN after CLKt 0 0 ns
D/U after CLK? 0 0
Ta Operating free-air temperature -55 125 o] 70 °C

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

SN54ALS190 SN74ALS190
SN54ALS191 SN74ALS191 UNIT
PARAMETER TEST C IT
ST CONDITIONS MIN TYP: MAX | MIN TYP: MAX
VIK Vee =45V, | = -18 mA -1.5 -1.5
Vee =45V, [ = -0.4mA 2.5 3.4
Vo cc OH 0.4 m v
Vece =45V IopH = —-0.4 mA 2.7 3.4
v Vgec =45V, loL = 4 mA 0.25 0.4 0.26 0.4 v
oL Vee = 45V loL = 8 mA 0.35 05
1 STEN Ve = 5.5V, V=7V 0.1 0.1 A
! All others cc=os W - 0.1 o1 | "
| CTEN Vv 5.5V Vi =27V 20 2 A
H All others cc =55V, =~ 20 20 K
I CIEN Vgg = 5.5V V=04V 0.2 92 A
L All others cc =5 = —0.1 —oa | "
le}] Vee = 5.5V, Vo =225V -15 -70 | -15 -70 mA
Ice Vege = 55V, Allinputs at O V 12 20 12 20 mA
Al typical values are at Voo = 5V, 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, lgs.
Additional infor ion on these prod can be obtained from the factory as it becomes available.
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INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



-
1

S

YPES Siibg
YNCHRONOU

i
S

S1
4-

§
B

0, SNS'AlS‘iH‘I, SN74ALS190, SN74ALS191

UP/DOWN DECADE AND BINARY COUNTERS

switching characteristics (see note 1)

Vg = 4.5Vto55V,
Cp = 50 pF,
RL = 500 @,
FROM 0
PARAMETER (INPUT) (ouTTPUT) Ta = MIN to MAX UNIT
SN54ALS190 SN74ALS190
SN54ALS191 SN74ALS191
MIN MAX | MIN MAX
"ALS190 20 25
f,
max "ALS191 25 30 M
t —_
PLH LOAD Any Q 8 34 8 30 ns
TPHL 8 34 8 30
1
PLH A,8,C,D Any Q 4 25 4 21 1 s
TPHL 4 25 4 21
1] —_—
PLH CLK e 5 24 5 20 [ o
tPHL 5 24 5 20
1
PLH CLK Any Q 3 22 3 18 ns
tPHL 3 22 3 18
t
PLH CLK MAX/MIN 8 34 8 ST1 ns
tPHL 8 34 8 31
1] — JE—
PLH D/U RCO 15 42 | 15 371 ns
tPHL 10 33 10 28
t —
PLH D/U MAX/MIN 8 30 8 25 1 s
tPHL 8 30 8 25
t —_— —
PLH CTEN RCO 4 21 4 1B ns
IPHL 4 21 4 18

NOTE 1: For load circuit and voltage waveforms, see page 1-12,
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TYPES SN54ALS192, SNG54ALS193, SN74ALS192, SN74ALS193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

D2661, DECEMBER 1982

Look-Ahead Circuitry Enhances Cascaded Counters SN54ALS192, SN54ALS193 . . . J PACKAGE
Fully Synchronous in Count Modes SN74ALS192, SN74ALS193 . . . N PACKAGE
(TOP VIEW)
Parallel Asynchronous Load for Modulo-N Count
Lengths 8 v el vee
Asynchronous Clear og 2 15 A
. . . aa O3 s cir
® Package Options Include Both Plastic and Ceramic pown [Ja 13 r] )
Chip Carriers in Addition to Plastic and Ceramic DIPs wp s 12[] O
® Dependable Texas Instruments Quality and Reliability Qc (s  n1[J LOAD
op 07 wo0dc
description GND []s o[] D
The 'ALS192 and °'ALS193 are synchronous, reversible SN54ALS192, SNG4ALS193 . . . FH PACKAGE
up/down counters. The "ALS192 is a 4-bit decade counter and gN74ALS192, SN74ALS193 . . . FN PACKAGE
the ‘ALS193 is a 4-bit binary counter. Synchronous operation is (TOP VIEW)

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.

NC — no internal connection.

Aclear input has been provided that forces all outputs to the low level when a high level is applied. The clear functionis
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 (BO)
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 SN54ALS192 and SN54ALS193 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 0°C to 70°C.

PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated
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SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR)

‘ALS192 logic symbol

—_———
CTRDIVI0
cl.n%]ﬂ’—-J cT=0
UP: b 2+ - (12) —
| TCT=gf~——C0
S
_ _ 13) —
| - Zr-of~1L 55
toapUracs
-l L
PR o7 K] ::; QA
gLl (2] r—-a-on
¢ 1a] —oroc
p-8 | 18] |—qp
‘ALS192 logic diagram (positive logic)
2 _
— ): co
13) —
- 13 5
(14)
CLR
w9
L 1O
@)
DOWN
____nny
0aD — >
PRLL @
Qa

o
c

~Crd

9)
D

=l

=)

{7)

c1

Pin numbers shown are for J and N packages.

2-146

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

12t



TYPES SN54ALS193, SN74ALS193
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR)

'ALS193 logic symbol

CTRDIVIE
CLR. ((15)4’ cT=0
up 2 _ -
- Ter=15p~2 e
w1
DOWN b1- < 13) —
| 20 P——80
“ G2 2CT=0
Torp-eaics
A “f" ) K1) ] ::: 0a
8—‘1'_ (2] QB
c.10 T (:)’ oc
pto ] 18] ( o
*‘ALS193 logic diagrams (positive logic)
(12)
—1 »r To
1
— 13) 55
14
CLR —Do—‘
5
up 12 { f
14)
DOWN D
1
oap !
A 18!
L—’;D‘L S 13 Qa
c1
10
rLJ R
g 0 —P

(10)

gy,
° >

] o
)
e
{9)
D

= o
{ S Qap
1 (3]

10

| - |

=5 ==

Pin numbers shown are for J and N packages.
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TYPES SWb4ALSi1952, SN74ALS192
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR)

typical clear, load, and count sequence
‘ALS192
Illustrated below is the following sequence:
Clear outputs to zero.
Load (preset) to BCD seven.

1.

2.

3. Count up to eight, nine, carry, zero, one, and two.

4, Count down to one, zero, borrow, nine, eight, and seven.

L - ______
o 11
s T, T — — — T T T /=
—_——— ] e e e e o  — — — e — e — —
l I
DATA e e e e e
A T
1| [
D __I—I—ﬁL_lr— ________________
o -
ooy
[ [ |
DOWN — —— o — — — - i
S R SRR
_ _ [ | | | |
o 1t [ L I b0 L& L_I:
[ I | | |
Qy :_l | I | | ) | I |
OUTPUTsé | | |

[__:_
i I

LI

|
|
! L
I 7
SEQUENCE

|
8 9 0 1 2 1 0 9 8 7
ILLUSTRATED A COUNT uP COUNT DOWN

CLEAR PRESET

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
Itlustrated below is the following sequence:
Clear outputs to zero.
Load (preset) to binary thirteen.

1.

2.

3. Count up to fourteen, fifteen, carry, zero, one, and two.

4. Count down to one, zero, borrow, fifteen, fourteen, and thirteen.

ALYy
— J
" T
DATA L
¢ oy - e
I 1
—_——————_—— e —— ——— —
T e T
1o 11
UP_ T " —||—l|—||—l|—1[
DOWN ! I l
____l_l___l___|'7| |||||||l|||

IR
% 11
OUTPUTS ! |

SEQUENCE
ILLUSTRATED

14 15 0 1 2 1 0 15 14 13
COUNT uP COUNT DOWN

CLEAR PRESET

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.

82
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TYPES SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

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

Supply voltage, Ve
Input voltage
Operating free-air temperature range:

Storage temperature range

recommended operating conditions

.................................................................... 7V
SN54ALS192, SN54ALS193
SN74ALS192, SN74ALS193

-55°Cto125°C
0°Cto70°C
—-65°Cto160°C

SN54ALS192 SN74ALS192
SN54ALS193 SN74ALS193 UNIT
MIN NOM MAX [ MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \2
V4 High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
fclock  Clock frequency ,::::: g; g 3(5) g ?;(5) MHz
CLR high 10 10
tw Pulse duration LOAD low 25 20 ns
Up or Down high 15 10
Up or Down low 15 10
Data before LOAD? 25 20
tsy Setup time CLR inactive before Upt or Down? 20 20 ns
LOAD inactive before Upt or Downt 20 20
Data after LOAD? 5 5
th Hold time Up high after Downt 0 0 ns
Down high after Upt 0 0
TA Operating free-air temperature —-56 125 0 70 °C

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

SN54ALS192 SN74ALS192
SN54ALS193 SN74ALS193 UNIT
PARAMETER TEST CONDITIONS
ES MIN _TYP: MAX | MIN TYPt MAX
ViK Ve =45V, I = =18 mA -1.6 -1.5
v Vee =45V, IoH = -0.4mA 2.5 3.4 v
OH Voo = 4.5V, loH = —0.4 mA 2.7 3.4
v Veec =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL VeC = 4.5V, oL = 8 mA 035 05
Up, Down 0.1 0.1
) Vee = 5.5V, V=7V A
! Al others cc | 0.1 o1 ™
Up, Down 20 20
I Vee = 5.5V, Vi=27V A
H All others cc =5 ! 20 20 | *
Up, Down -0.2 -0.2
=55V, V| =04
L All others vee = 8.5V =04V ~0.1 “oa ] ™
10§ Vce = 5.5V, Vg = 2.25V -15 -70 [ -15 ~70 | ma
Icc Vee = 5.5V, See Note 1 10 18 10 18 mA

TAIll typical values are at Voo = 5V, Tp = 26°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
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.
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TYPES SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

switching characteristics (see note 2)

Vcc =45Vto55YV,
CL = 50 pF,
RL = 500 @,
M T
PARAMETER (IFI\IR:JT) (OUTgUTl Ta = MIN to MAX UNIT
SN54ALS192 SN74ALS192
SN54ALS193 SN74ALS193
MIN MAX | MIN MAX
'ALS192 20 25
MH
fmax "ALS193 25 30 i
1 1
PLH Up co 4 9 4 16 ns
tPHL 5 21 5 18
'PLH Down BO 4 19 4 16 ns
1PHL 5 21 5 18
t 4 4
PLH Up or Down Any Q 23 18 ns
tPHL 4 20 4 17
t —_— 8
PLH LOAD Any Q 8 35 30 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-BIT RANDOM-ACCESS READ/WRITE MEMORIES WITH 3-STATE OUTPUTS

D2661, APRIL 1982

Choice of 64 x 4 or 32 x 8 Organization
‘ALS317 and ‘ALS318 Are Open-Collector Versions of

SN54ALS217 ... J PACKAGE
SN74ALS217 . ..J OR N PACKAGE

. (TOP VIEW)
These Memories
A0 [t 20 ] vee
P-N-P Inputs and Buffer Outputs a1 (2 1] b3
A2 03 18{] Q3
Full On-Chip Decoding and Fast Chip-Enable Simplify A3 s 17% D2
System Design As]s 16[J a2
As[s 15]) D1
® Package Options Include Both Plastic and Ceramic R/_WC7 4[] Qi
Chip Carriers in Addition to Plastic and Ceramic DIPs S1 s oo
5209 12jQo
® Dependable Texas Instruments Quality and Reliability GND [Jio wi[JNC
description SN54ALS217 . . . FH PACKAGE
- . . SN74ALS217 . . . FN PACKAGE
These monolithic TTL memories feature Schottky clamping for {TOP VIEW)

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 §2) 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

SN54ALS218 .. .J PACKAGE
SN74ALS218 .. .J OR N PACKAGE

v = = 5 . (TOP VIEW)
when R/W is high and S1 and S2 are low. When either chip- a0 0700 v

. . N P cc
select input is high, the outputs are in a high-impedance state. alz  wfpar
a2[ds 18Jpas
Aa3[ds 170oas
A4 Es 16[] DQ4
Nc s 15[]) pa3
rRW Q7  []pa2
S1[Qs 13 oa1
S2[e 12[]pae

GND Em 1[J NC

SN54ALS218 . . . FH PACKAGE
SN74ALS218 . . . FN PACKAGE
(TOP VIEW}

NC — No internal connections

ADVANCE INFORMATION

Copyright © 1982 by Texas Instruments Incorporated .

This ins _inf o TEXAS INSTRUMENTS
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TYPES SN54ALS217, SN54ALS218, SN74ALS217, SN74ALS218
256-BIT RANDOM-ACCESS READ/WRITE MEMORIES WITH 3-STATE OUTPUTS

FUNCTION TABLE

INPUTS
FUNCTION === OUTPUTS
Write L L L z
Read L L H |Data stored
Inhibit HoXxoX z
nnio! X H X z
logic symbols
‘ALS217 ‘ALS218
) RAM 64 X 4 ) RAM 32 X 8
AO—(ZT——-‘ 0 AQ 0
a1 = | a2 | .
A2 —— Al A28 | Az
azly) | 63 A3 (4)
A4 ::: A4 s 4
A5 5 &
@) & s1 B G1
51 K—m G1 gz%.m‘
ry = (7
s2 R/W 1EN{READ]
— {7) E
R/W 1EN [READ] 1C2 [WRITE]
1C2 [WRITE] 1
C pao1? A2D
(13) (12) A,231
Do |A,2D A p——=— Q0 73
as) (14) {13)
D1 ] ————— Q1 DAl ——q—>
o247 | (16) 4, pa214)
(19) (18) (15)
D3 ———— L' o3 Dosw—.-—
DQ4(.__¢_’_
pas ! >|
oot e}
DQ7 —a—b—

Pin numbers shown are for J and N packages.

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

Supply Voltage, VoG - o o o ot e e 7V
Inputvoltage: AllINPULS . . L. o e e e e e 7V
HOPorts of "ALS218 . . ... e 55V

Voltage applied to adisabled 3-stateoutput . .. . . ... ... . 55V
Operating free-air temperature range: SN64ALS217, SN54ALS218 ... ................. -55°Cto125°C
SN74ALS217,SN74ALS218 ... ... .. i 0°Cto70°C

Storage temMpPeratur@ FANGE . . . v v v vt v v v v e e e et e e e e e e -65°Cto150°C

|
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TYPES SN54ALS217, SN54ALS218, SN74ALS217, SN74ALS218
256-BIT 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 5.6 \2
V4 High-leve! input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 A
loH High-level output current =1 70 mA
12
loL Low-level output current 22 mA
tw(w) Duration of write pulse 50 50 ns
Address before RIW} 0 0
tsu Setup time Data before R/W? 50 50 ns
S low before R/W! 0 0
Address 0 4]
th Hold time after R/W? Data 0 0 ns
S low 0 0
TA Operating free-air temperature -55 1256 o] 70 °C

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

SN54ALS217 SN74ALS217
PARAMETER TEST CONDITIONS SN54ALS218 SN74ALS218 UNIT
MIN TYP? MAX MIN TYPt MAX
VIK Ve =45V, I = —18 mA -1.5 -1.5 \2
Vece = 4.5V, IoH = —-1mA 2.4 3.2
VoH Vee = 4 = - Y
cc =45V IopH = -2.6 mA 2.4 3.3
VoL Vee = 4.5V, oL = 12 mA 0.25 0.4 0.25 0.4 v
Veg =45V loL = 24 mA 0.35 0.5
TozH | 'ALS217 Qoutputs | Voo = 5.5V, Vo = 2.7V 20 20 | #A
lozL ‘ALS217 Q outputs Vgce = 5.5V, Vo = 0.4V -20 -20 HA
| All inputs Vee = 5.5V, Vi=7V 0.1 0.1 mA
! ‘ALS218 DQ ports Vece = 5.5V, Vi =55V 0.1 0.1
All inputs 20 20
I Vee = 5.5V, V=27V A
H "ALS218 DQ portsa | | CC ! 20 20|
All inputs -0.2 -0.2
| Vi =55V, V=04V mA
I "ALS218 DQ portsa |  °C ! ~0.2 ~0.2
le}] Vee = 6.6V, Vg = 2.25V -30 -112 ] -30 -112 mA
Icc Vce =556V 46 46 mA

$All typical values are at Vg = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.
AFor /O ports, the parameters ||y and I)_include the off-state output current.
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TYPES SN54ALS217, SN54ALS218, SN74ALS217, SN74ALS218
256-BIT RANDOM-ACCESS READ/WRITE MEMORIES WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vec =45Vto55V,
Cp = 50 pF,
R1 = 500 Q,
PARAMETER FROM 0 A2 = 5002, UNIT
{INPUT) (OUTPUT} Ta = MIN to MAX
SN54ALS217 SN74ALS217
SN54ALS218 SN74ALS218
MIN TYP: MAX MIN TYP$ MAX
ta(A) A Qor DQ 30 30 ns
ta(s) S Qor DQ 20 20 ns
tse RIW Q or DQ 30 30 ns
tdis(S) s Qor DQ 14 14 ns
tdis(R) RIW Qor DQ 18 18 ns
$All typical values are at Vog = 5V, Tp = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54AS230, SN54AS231, SN74AS230, SN74AS231
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

D2661, DECEMBER 1982

o [ncluded among the Package Options Are
20-Pin DIPs and Both Plastic and Ceramic
Chip Carriers

e ‘AS230 Has True and Complementary Out-
puts

e 'AS231 Has Complementary G and G Inputs

e 3-State Qutputs Drive Bus Lines or Buffer
Memory Address Registers

o High Capacitive Drive Capability
e Current Sinking Capability Up to 64 mA

e 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 SN74AS$230 and SN74AS231
are characterized for operation from 0°C to 70°C.

logic symbols

‘AS230
15 EN
2

W B v
1A

275 na Y2
183 = oo 1v3
1A4 1v4
26 (19) EN
i
ZAZW— L ovz
2A3 1 5 ovs
2A4 —— | 3 ova

Pin numbers shown are for J and N packages.

SN54AS230. .. .J PACKAGE
SN74AS230 .. .. N PACKAGE
(TOP VIEW)

18 Uz0[] vee
1A1 |2 19 2G
2va4[]3 15%1\/1
1a2[Ja 17[] 244
2v3[]s 15%1»/2
1a3[)6 15[ ] 2A3
2v2[]7 14%1v3
A48 13[] 2a2
2vi[]e 12f] 14
GND[J10 117 2A1

SN54AS230. ... FH PACKAGE
SN74AS230. ... FN PACKAGE
(TOP VIEW)

SN54AS231....J PACKAGE
SN74AS231.... N PACKAGE

(TOP VIEW)
161 Uz0Jvee
112 19[]26
2v4[]3 18a1v1
m2(]s 17244
2va[]s  16[J1v2
1a3[]6  15[)243
2v2[]7 14[Javs
1448 13[]2A2
2viffe  12[J1v4
GND[T110 11 2A1

SNI54AS231 . ... FH PACKAGE
SN74AS231 .. .. FN PACKAGE
(TOP VIEW)

‘AS231
g EN
1a1 2 St (18)
142 :i (16)
1A3 (14)
1a2 8 (12)

11) (9)

2A1 > v

a2 113 (7)
243 {15) (5:
284 (17) (3

<
>
o~
-
3

11
1v2
1Y3
14

2v1
2yY2
2Y3
2Y4

18171
17 [J2n4
16 [J1v2
15 [J2A3
14 [J1v3
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TYPES SNb4AS230, SN54AS231, SN74AS230, SN74AS231
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

absolute maximum ratings over operating free-air temperature range

SUPPIY VOIaGE, VO C - v o v i e e e e e 7V
INPULVOIAgE . . o e e e e e e e e e e A
Voltage applied to a disabled 3-state OUtPUL . . . . ottt e e e e 55V
Operating free-air temperature range: SN54AS230, SNB4AS231 . . . . ..ottt —55°Cto 125°C

SN74AS230, SNTAAS23T . ..o vt 0°Cto 70°C
SOrage tempPEratire FANGE . v o o v v v et e e e e e e e e e e e e e e e —65°C to 150°C

recommended operating conditions

SN54AS230 SN74AS230
SN54AS231 SN74AS231 UNIT !
MIN NOM MAX | MIN NOM MAX
vee Supply voltage 45 5 55| 45 5 55 \4
ViH High-level input voltage 2 2 \'%
ViL Low-level input voltage 0.8 08 A\
. —12 —12
10H High-level output current ot mA
loL Low-level output current 48 8 mA
64T
Ta Operating free-air temperature —55 125 0 70 °c

1 The 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)

SN54AS230 SN74AS5230
PARAMETER TEST CONDITIONS SN54AS231 SN74A8231 UNIT
miN_TYPt max [ min TYP? MAX
VIK Vge =45V, I = —18 mA -1.2 -1.2 \
Vee =475V, o= -1mA 2.7
Vee = 45V, IoH = -3 mA 2.4 3.4 2.4 3.4
VOH \
Vce = 4.5V, IoH = =12 mA 2 2
Vee =475V, IopH = —-156mA 2
Vec =45V, gL =48mA 0.55 ~ 0.55
VoL v
Vee =475V, loL = 64 mA 0.55
lozH Vege = 5.5V, Vo =27V 50 50 HA
lozL Vge = 6.5V, Vo =04V -50 -50 A
Iy Vce = 5.5V, Vi=7V 0.1 0.1 mA
A Vce = 5.8V, V=27V 20 20 PL
L Vee = 5.5V, Vi =04V -0.3 -0.3 mA
o} Vec =55V, Vpo=225V -115 —115 mA
Outputs high 12 12
'AS230 Vee = 55V Outputs low 50 50 mA
Outputs disabled 28 28
lcc Outputs high 1 K
'AS231 Vee =55V Outputs low 47 47 mA
Outputs disabled 23 23
YAl typical values are at Veg =5V, Tp = 25°C.
tThe output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, lgg.
TEXAs INSTRUMENTS 9.157
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TYPES SN54AS230, SN54AS231, SN74AS230, SN74AS231

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vge =4.5V105.5V,
CL = 50 pF,
FROM T0 R1 =504,
PARAMETER R2 = 500 @, UNIT
INPUT] OUTPUT
{ ! f ! Ta = MIN to MAX
SN54AS230 SN74AS230
MIN TYPt MAX | MIN TYPT MAX
tPLH 1A 1Y 3.5 3.5 ns
tPHL 3.5 3.5
'PLH 2A 2y 4 4 ns
tPHL 4 4
tPZH 6 6
| —
PZL G Y U U ns
tPHZ 4 4
tpLz 8 8
Vgg =4.5V105.5V,
CL = 50 pF,
R1 =509,
PARAMETER FROM To R2 = 500 Q, UNIT
INPUT OUTPUT - ’
! ! f ' Ta = MIN to MAX
SN54AS231 SN74AS231
MIN TYPt MAX | MIN TYPT mMAX
1] . .
PLH A Y 35 35 ns
tPHL 3.5 3.5
tpzH 6 6
tPZL G Y l 7 ns
tPHZ 4 4
tpLz 8 8
tPzH 7 7
tPZL G Y 8 8 ns
tPHZ 7 7
tpLz 9 9

TAll typical values are at Vge = 5V, Ta = 25°C.

NOTE 1: 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

D2661, DECEMBER 1982

@ 3-State Outputs Drive Bus Lines or Buffer Memory SN54ALS’, SN54AS’ . .. J PACKAGE
Address Registers SN74ALS’, SN74AS’ ... N PACKAGE
® P-N-P Inputs Reduce DC Loading (TOP VIEW)
© Dependable Texas Instruments Quality and Reliability 16 [ U2 VQC
1A1 [ 19[] 2G/2G*
description 2Y4 ]

2

3 18% 1Y1
These octal buffers and line drivers are designed specifically to 1a2[04 1711 2A4
improve both the performance and density of three-state 2v3 [:5 16:] RE;
memory address drivers, clock drivers, and bus-oriented 6

receivers and transmitters. The designer has a choice of selected 2v2 [ 14[]1Y3
combinations of inverting and noninverting outputs, sym- 14 (s 13:' 2A2
metrical G (active-low output control) inputs, and complemen- 2Y1 Hg :] Y4
tary G and G inputs. These devices feature high fan-out and GND 1[7 2a1

improved fan-in.

1A3[] 15[] 2A3

SN54ALS’, SN54AS’ ... FH PACKAGE
The -1 versions of the SN74ALS’ parts are identical to their SN74ALS’, SN74AS’ ... FN PACKAGE
standard versions except that the recommended maximum IQy_is (TOP VIEW)

increased to 48 milliamperes. There are no -1 versions of the
SNB4ALS’ parts.

The SNG54’ 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.

logic symbols

'ALS240, 'AS240

— (1
1G EN

1A1 _z'__., D \vj (8} 11
(4) {16)
1A2

3
N}

o — 04 4y3 *2G for ‘ALS240, "AS240 or 2G for ‘ALS241, 'AS241
1ae B 02y,

logic diagrams (positive logic}
s EN *ALS240, "AS240 "ALS241, 'AS241

9|
2A1 1 > v 9 vl PR} Yl
282 112 :;; 2v2 D D
115) | |
2A3 ———f 2Y3
288 11D [ER |A|_‘”_—-§: U8 4vs un-m—p_"ﬁ w1
L 18 s e W |£ 08 1o
‘ALS241, 'AS241 r p
W 143 2 0% gy 44308 |14 4y
ﬁ a2 ®) 12)
(2} (18) 1A4 ¥4 1A4 )
TS gL > v w1

1 '

|

4 1

1A2 o B V2 {19} 119)
1A3 —(:’ 03 qy3 26——%—1 2
ne B 12)

wa ! |
ol a0 |£ © L, an B vy
2G EN \ 3
1 (9 a2 12 l§ (L3P 13) (LR
A1 —— 2v1
13} Y 1]

2a2
(15) {5|

— 2Y2 4 r
5!
2A3 [ 2v3 243 15) | 15 2v3 {15) (5) 2v3
2A4 (7 (3) 2va
284 17 V" (3) 248 a7

Copyright © 1982 by Texas Instruments Incorporated
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Pin numbers shown are for J and N packages.
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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, Vcc
Input voltage
Voltage applied to a disabled 3-state output

Operating free-air temperature range: SN54ALS240, SN54ALS241
SN74ALS240, SN74ALS241

Storage temperature range

recommended operating conditions

SN54ALS240 SN74ALS240
SN54ALS241 SN74ALS241 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
IOH High-level output current -12 15 mA
12
loL Low-fevel output current 24 mA
a8t
TA Operating free-air temperature -55 125 0] 70 °c

tThe extended limits apply only if Vo is maintained between 4.75 V and 5.25 V.
The 48-mA limit applies for the SN74ALS240-1 and SN74ALS241-1 only.

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 = 4.5V, = -18mA 15 1.5 %
Ve = 4.5V, IloH = —3mA 2.4 3.2 2.4 3.2
VoH Vee = 4.5V, loH = —-12mA 2 \
Vee = 4.5V, IoH = —15mA 2
Vece = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4
VoL Vee =45V, loL : 24 mA 0.35 0.5 \
(lgpL = 48 mA for -1 versions}
10ZH Vee = 5.5V, Vo =27V 20 20 HA
lozZL Voe = 5.6V, Vo = 0.4V ~20 =20 | uA
N Vee = 5.5V, Vi=7V 0.1 0.1 | mA
1%} Vee =56.5V, V=27V 20 20 uA
T VeC = 5.5V, Vi =04V Z01 —01 | mA
10§ Vege = 5.5V, Vo =2.25V -30 -112 | =30 -112 mA
Outputs high 4 10 4 10
‘ALS240 Qutputs low 13 22 13 22
QOutputs disabled 14 25 14 25
lcc vee =55V Outputs high 9 15 s 5| ™
‘ALS241 Outputs low 15 26 15 26
Qutputs disabled 17 30 17 30

$All typical values are at Voo = 5V, Tp = 25°C.

§The output conditions have been chosen to produce a current tha!

t closely approximates one half of the true short-circuit output current, Igs.
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TYPES SN54ALS240, SN54ALS241, SN74ALS240, SN74ALS241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

‘ALS240 switching characteristics (see note 1)

Vegec =45Vto55V,
Cp = 50 pF,
EROM 10 R1 = 500 Q,
PARAMETER R2 = 500 Q, UNIT
(INPUT) {OUTPUT)
Ta = MIN to MAX
SN54ALS240 SN74ALS240
MIN MAX | MIN MAX
t
PLH A v 3 12 3 10 ns
tPHL 2 1" 2 9
t - 15
PZH G Y 5 5 13 ns
tpzL 5 20 5 18
t -
PHZ G v 2 12 2 10 ns
tpLZ 3 20 3 16
‘ALS 241 switching characteristics (see note 1)
Ve =45Vto5.5V,
CL = 50 pF,
R1 = 600 Q,
FROM TO
PARAMETER = , I
(INPUT) (OUTPUT) R2 = 500 uNIT
TA = MIN to MAX
SN54ALS241 SN74ALS241
MIN MAX | MIN MAX
t
PLH A v 3 14 3 1 ns
tPHL 3 13 3 10
t -
PZH 16 v 7 25 7 21 ns
tpzL 7 25 7 21
t -
PHZ G v 2 15 2 13 ns
tpLZ 3 20 3 15
t 7 21
PzH 2G Y 25 ! ns
tpzL 7 25 7 21
t
PHZ 26 v 2 15 2 13 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)

SUPPIY VORAGE, VO - v v v vttt et e e e 7V
g e TU) V] 1T - 7V
Voltage applied to adisabled 3-State OULPUL . . . .. . ittt i it e e e 55V
Operating free-air temperature range: SN54AS240, SN64AS241 .. .. ................. -55°Cto125°C
SN74AS240,SN74AS241 .. ... ... .. i 0°Cto70°C
StOrage tempPErature raNGE . .« .« . v v v v it et e et e e e e e e -65°Cto 150 °C
recommended operating conditions
SN54AS240 SN74AS5240
SN54AS241 SN74AS8241 UNIT
MIN  NOM MAX MIN  NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \4
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \4
-12 —-12
IoH High-level output current 151 mA
loL Low-level output current 48 48 mA
641
TA QOperating free-air temperature -55 125 [o] 70 °C

1The extended limits apply only if Vcg 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 SN74AS8241 UNIT
MIN TYP: MAX MIN TYP: MAX
ViK Vece = 45V, I = ~18 mA -1.2 -1.2 v
Vee = 475V, IoOH= ~1mA 2.7
Von Vce = 4.5V, Io4 = -3mA 24 3.4 24 3.4 v
Vce =45V, IoH = =12 mA 2 2
Vee = 4.75 Y, IoH = —15 mA 2
Vee =45V, loL = 48 mA 0.55 0.55
VoL \
Ve = 475V, loL = 64 mA 0.55
lozH Vee = 5.5V, Vo =27V 50 50 uA
lozL Vge = 5.5V, Vo =04V -50 -50 HA
I Vcc =55V, V=7V 0.1 0.1 | mA
[ Veg =55V, V=27V 20 20 uA
o Ve =565V, Vi =04V -0.3 -0.3 mA
Y] Ve = 5.5 V, Vo = 2.25 V -115 -115 mA
Outputs high 11 11
‘AS240 Outputs low 47 47
Outputs disabled 23 23
lcc vee = 8.5V Outputs high 12 12 mA
‘AS241 Qutputs low 53 53
Outputs disabled 33 33

$All typical values are at Voo = 5V, Ta = 26°C.

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
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TYPES SN54AS240, SN54AS241, SN74AS240, SN74AS241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

'AS240 switching characteristics {see note 1)

Vee = 4.5Vt 5.5V,
CL = 50 pF,
PARAMETER FROM T0 R; : zoo Y
R2 = 500 Q, UNIT
(INPUT) (OUTPUT} Ta = MIN to MAX
SN54AS240 SN74AS240
MIN TYP: MAX MIN  TYP: MAX

tPLH A v 3.5 3.5 ns
tPHL 3.5 3.5
tpzH g Y 6 6 ns
tpzL 7 7
tPHZ g Y 4 4 ns
tpLZ 8 8

‘AS241 switching characteristics (see note 1)

Vegc =4.5Vto5.5V,
CL = 50 pF,
R1 = 500 Q,
FROM TO
PARAMETER R2 = 500 Q, UNIT
(INPUT} (OUTPUT)
TA = MIN to MAX
SN54AS241 SN74AS241
MIN TYPt MAX | MIN TYPt MAX
t 4
PLH A Y 4 ns
PHL 4 4
t -
PZH 18 v 6 6 ns
tPZL 7 7
t _
PHZ 15 Y 4 4 ns
tpLZ 8 8
t
PZH 26 v 7 7 ns
tpzL 8 8
1]
PHZ 2G Y 6 6 ns
tpLZ 9 9
Al typical values are at Vog = 5V, Tp = 26°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
ADVANCE INFORMATION
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SN54A
SN74ALS242, SN74AL3243 SN74ASZ42 SN74ASZ43

QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2661, DECEMBER 1982

® 2-Way Asynchronous Communication Between Data

Buses

description

P-N-P Inputs Reduce Loading

Dependable Texas Instruments Quality and Reliability

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 gL 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.

logic symbol

‘ALS242,

'AS242

logic diagrams (positive logic)

‘ALS242,

Al (6)

Pin numbers shown are for J and N packages.

‘AS242

A3

g8

(5

‘ALS243, '‘AS243

GBA ::)3’ EN1
GAB EN2
(3) un
1A t vi1 4 <+
(4) P2y 10)
A2 < B2

‘ALS243, ‘AS243

SN54' . . . J PACKAGE
SN74° . . . N PACKAGE
(TOP VIEW)
Gae[1 U1aJvee
NC[]2 13[]GBA
A1[]s 12[dNC
A2[]+4 10s1
A3[]s 1o[dB2
A4 [e 9[]B3
GND [}7 s[]B4
SN54’ . . . FH PACKAGE
SN74’ . . . FN PACKAGE
(TOP VIEW)

NC—No Internal connection

FUNCTION TABLE

INPUTS ‘ALS242 ‘ALS243
GAB  GBA ‘AS242 ‘AS243
L L AtoB AtoB
H H Bto A Bto A
H L Isolation Isolation
Latch Aand B | Latch AandB
- 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)

SUPPIY VOIAGE, VG o+ v v v vt et et e e e e e e e e s 7V
Input voltage: AllINPULS . . .ot i e e e e e 7V
7@ I T o £ 55V

Operating free-air temperature range: SNB54ALS242, SN64ALS243 .................. —-55°Cto125°C
SN74ALS242,SN74ALS243 .. ....... . i 0°Cto70°C

Storage temperature TaNGE . . . . vt vt ittt e e e e -65°Ct0150°C

recommended operating conditions

SNG54ALS242 SN74ALS242
SN54ALS243 SN74ALS243 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \%
10H High-level output current -12 T mA
12
loL Low-level output current 24 mA
48t
Ta Operating free-air temperature -55 125 0 70 °C

tThe extended limits apply only if VCC 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)

SNG54ALS242 SN74ALS242
PARAMETER TEST CONDITIONS SN54ALS243 SN74ALS243 UNIT
MIN TYP: MAX | MIN TYPt MAX
ViK Vecc =45V, I = —18 mA -1.5 -1.5 \
Vee = 4.5V, IoH = =3 mA 2.4 3.2 2.4 3.2
VOH Vece =45V, IoH = —12mA 2 \
Vee = 45V, loH = -15mA 2
Vee =45V, loL = 12 mA 0.25 0.4 0.25 0.4
V Y =45V, loL = 24 mA \
oL cC oL - m 0.35 0.5
{loL = 48 mA for -1 versions)
| Control inputs Vee = 5.5V, V=7V 0.1 0.1 A
m
! A or B ports VeC = 5.5V, V| =55V 0.1 0.1
Control inputs 20 20
| \% =55V, Vi=27V A
H A or B portsA cc i 20 20 K
Control inputs -0.1 -0.1
| Vv =556V, Vi =04V A
IL A or B portsA cc ! -0.1 -041 m
lo$ Vge = 5.5V, Vo = 2.25V -30 -112 | =30 -112 mA
Outputs high 10 20 10 20
‘ALS242 Outputs low 14 26 14 26
Qutputs disabled 15 27 15 27
1 c =55V A
cc Vee Outputs high 15 25 15 25 m
‘ALS243 Outputs low 20 30 20 30
Outputs disabled 21 32 21 32
+All typical values are at Vo = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ipg.
AFor /O ports, the parameters ||y and Jjy_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)

Vge = 4.5V105.5V,
CL = 50 pF,
FROM TO R1 = 500 Q,
PARAMETER 1 UNIT
(INPUT) (OUTPUT) R2 = 500 @,
TA = MIN to MAX
SN54ALS242 SN74ALS242
MIN MAX | MIN MAX
t 3 1
PLH AorB Bor A 5 3 L ns
tPHL 2 14 2 10
t -
PZH GaB B 4 22 4 18 | s
tpzL 7 25 7 21
t =
PHz Gas B 2 16 2 L
tpLz 4 28 4 22
tpzH 4 22 4 18
GBA A
PzL 7 75 7 7] ™
1
PHz GBA A 2 16 2 Ldll AW
tpLZ 4 28 4 22
'ALS243 switching characteristics (see note 1)
Voe = 45V105.5V,
CL = 50 pF,
FROM TO Ry = 500 Q,
PARAMETER RO ! uNIT
(INPUT) {OUTPUT) Ry = 500 Q,
Ta = MIN to MAX
SN54ALS243 SN74ALS243
MIN MAX | MIN MAX
T 4 1 4 1
PLH AorB BorA 5 LI
TPHL 4 15 3 11
tpZH i 7 25 7 20
GAB B n
tpzL 7 25 7 20 s
tPHZ = 2 16 2 14
GAB B
Pz 7 30 ) 25 ] ™
tpzH ceA A 7 25 7 20 ns
tpzL 7 25 7 20
tPHZ 2 16 2 14
GBA A
Lz a 30 3 25|

NOTE 1: 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)

SUPPIY VOIAGE, VO G -+ o e vttt e e e e e e e e e e e e e 7V
Input voltage: AlTNPULS . . . ... e e YA
7 ¢ oo € 5.5V

Operating free-air temperature range: SN54AS242,SN54AS243 .. .................. -55°Cto125°C
SN74AS242,SN74AS243 . .. ... .. .. 0°Cto70°C

Storage temMPEratUrE rANGE . . o . v v v vt e e e et e e e e e -65°Cto 150°C

recommended operating conditions

SN54AS242 SN74AS242
SN54AS243 SN74AS243 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
. -12 =12
IoH High-level output current 151 mA
loL Low-level output current 48 48 mA
641
TA Operating free-air temperature -55 125 0 70 °C

tThe extended limits apply only if Vog is maintained between 4.75 V and 5.25 V.

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

SN54AS242 SN74AS242
B SN54A5243 SN74AS243
TE| T
PARAMETER TEST CONDITIONS MIN TYP: MAX | MIN TYP: MAX UNIT
VK Vee =45V, Il = -18 mA -1.2 -1.2 \
Veec =45V, loH = -3 mA 2.4 3.4 2.4 3.4
Vee = 4.5V, [ = ~12mA 2 2
VoH cc OH m v
Vee = 475V, IoH = —-16mA 2
Vee =45V, loL = 48 mA 0.55 0.55
VoL Vee =475V, loL = 64 mA 0.55 Vv
| Control inputs Vge = 5.5V, Vi=7V 0.1 0.1 mA
| A or B ports Vee =565V, Vi =585V 0.1 0.1
Control inputs 20 20
| Vee =56V, V=27V
H A or B portsA cc I HA
Contro! inputs -0.1 ~0.1
Vge = 5.5V, VI =04V
L A or B portsA ce = 8.5V ! -0.1 ~0.1 mA
los Vee = 5.5V, Vo = 2.26V -115 -115 mA
Outputs high 18 18 \
‘AS242 Outputs low 36 38
Outputs disabled 24 24
| Vee = 65V
cc cc Outputs high 22 22 mA
‘AS243 Outputs low 43 43
Outputs disabled 33 33
tAll typical values are at Vo = BV, T = 26°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
AFor I/Q ports, the parameters |4 and lj_ include the off-state output current.
Additional information on these prod can be ob d from the factory as it becomes available.
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TYPES SN54AS242, SN54AS243, SN74AS242, SN74AS243
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

‘AS242 switching characteristics (see note 1)

Ve = 45V105.5V,
CL = 50 pF,
R1 = 500 Q,
FROM TO
PARAMETER R2 = 500 Q, UNIT
INPUT OUTPUT i
{ ! ( ! TA = MIN to MAX
SN54AS242 SN74AS242
MIN TYP: MAX | MIN TYP: MAX
1
PLH AorB BorA 4 4 ns
tPHL 4 4
tPZH Gas B 6 6 ns
tpzL 7 7
tPHZ = 4 4
GAB B
tPLZ 8 8 ne
tPZL 7 7
BA A
tpzL G 8 8 ns
{PHZ GBA A 6 . 8 ns
tpLZ 9 9
‘AS243 switching characteristics (see note 1)
Vec =45Vt 5.5V,
CL = 50 pF,
R1 = 500 @,
FROM TO
PARAMETER (INPUT) (OUTPUT) R2 = 500 2, UNIT
Ta = MIN to MAX
SN54AS243 SN74AS243
MIN TYPF MAX | MIN TYP¥ MAX
t . .
PLH AorB BorA 35 35 ns
tPHL 3.5 3.5
t _
iZds GAB B ! ’ ns
tPZL 8 8
tPHZ = 6 6
Pz GAB B 5 3 ns
tPZH 7 7
A A
7L GB. 3 3 ns
tPHZ GBA A 6 6 ns
tPLZ 9 9

tAll typical values are at Vo = 5V, Tp = 25°C.

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

Additional infor on these pr can be d from the factory as it becomes available.

PRODUCT PREVIEW
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TYPES SN54ALS244, SN54AS244, SN74ALS244, SN74AS244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

D2661, DECEMBER 1982

® 3-State Outputs Drive Bus Lines or Buffer Memory SN54ALS244, SN54AS244 . . . J PACKAGE
Address Registers SN74ALS244, SNT4AS244 . . . N PACKAGE
(TOP VIEW)
P-N-P Inputs Reduce DC Loading )
G [ 20
® Package Options Include Both Plastic and Ceramic 11\? o 190] \2/%(:
Chip Carriers in Addition to Plastic and Ceramic DIPs ova O3 180 1v1
® Dependable Texas Instruments Quality and Reliability 1A2 (4 17[] 2A4
. 2va s 161 1v2
description : 1a3 s 1s[] 2A3
These octal buffers and line drivers are designed specifically to 2y2 E; :g% ;:2
improve both the performance and density of three-state 1A4 9 120] 1va4
memory address drivers, clock drivers, and bus-oriented 21 E o 7 241
receivers and transmitters. Taken together with the ‘ALS240, GND (]! "

'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. .

SN54ALS244, SN54AS244 . . . FH PACKAGE
SN74ALS244, SN74AS244 . . . FN PACKAGE
(TOP VIEW)

The -1 version of the SN74ALS244 is identical to the standard
version except that the recommended maximum IgL 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°C to
125°C. The SN74ALS244 and SN74AS244 are characterized
for operation from 0°C to 70°C.

logic diagram (positive logic)

-

16
(2} |( (18)
" | m logic symbol
4 |\E (16)
182 2 1> 1v2 1§ EN
(6} (14) a2 18 e
1a3 13 @) L VI
2 8 ey
1A3 1v3
1ns 18 l/,{ 02 .. e o v
26 (19) EN
5.‘.’&.;{>___.‘ 241 418 > v o
i N —a 2
(1) PE (9) ZA3 2v3
2 17 ™ 244 L 2 aye
282 A2 U RPPY
2A3 (15) IE (5) 2v3
280 12 jl :f B ava
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
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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 VOItAgE, VO G - o ot e e e e e 7V
INPUEVOREEE .« . o e e e e YAY
Voltage applied to adisabled 3-state OUtpUL . . . . . . ..t e e e 5.5V
Operating free-air temperature range: SN64ALS244 . ... .. ... ... ... ... i, -55°Cto125°C

SN74ALS244 . .. ... 0°Cto70°C

Storage temperature FaNGE . . . . o v v v vt e et e e e

recommended operating conditions

-65°Cto150°C

SN54ALS244 SN74ALS244 UNIT
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \4
loH High-level output current —12 15 mA
12
loL Low-level output current 24 mA
agt
TA Operating free-air temperature -55 125 0 70 °C

tThe extended limits apply only if Ve is maintained between 4,75 V and 5.25 V.
The 48-mA limit applies for the SN74ALS244-1 only.

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

SN54ALS244 SN74ALS244
PARAMETER TEST CONDITIONS MIN_ TYP: MAX | WIN TYP: MAX UNIT
ViK Veec = 45V, I = —18mA -1.5 -1.5 \
Ve =45V, loH = -3 mA 2.4 3.2 2.4 3.2
VoH Ve =45V, loH = —-12mA 2 \
Vee =45V o = —15mA 2
Vee = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4
VoL Vee = 4.8V oL =24mA 035 05 |
{loL = 48 mA for -1 version)
lozZH Vee = 5.5V, Vo =27V 20 20 pA
lozL Vee =55V, Vo = 0.4V -20 -20 uA
[] Vee = 5.5V, V=7V 0.1 0.1 mA
IH Vge = 5.5V, Vi =27V 20 20 uA
i, Vee = 5.5V, Vi =0.4V -0.1 -0.1 mA
[[e}] Vee = 5.5V, Vo = 2.25V -30 -112 |-30 -112 mA
Qutputs high 9 15 9 15
Icc Vee =55V Outputs low 15 26 15 26 mA
Outputs disabled 17 30 17 30

$All typical values are at Voo = 5V, Ta = 25°C,

§The output conditions have been chosen to produce a current that closely approximates cne half of the true short-circuit output current, Igg.
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TYPES SN54ALS244, SN74ALS244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vec =45Vto55V,
Cy = 50 pF,
R1 = Q,
PARAMETER FROM To R2 = :gg Q UNIT
INPUT OUTPUT| _ ’
f ! ‘ ! TA = MIN to MAX
SN54ALS244 SN74ALS244
MIN MAX | MIN MAX
t
PLH A v 3 14 3 1 ns
tPHL 3 13 3 10
1 -
PZH S v 7 25 7 21 ns
tpzL 7 25 7 21
t —
PHZ 3 v 2 12 2 10 ns
tpLZ 3 18 3 15
NOTE 1: 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)

SUPPIY VOItAGE, VG + - v v v vt et ettt e e e e e 7V
INPULVOAGE . . o ot e e e e e e e e e e 7V
Voltage applied to adisabled 3-state OutpUL . . . . . . o o i it e e e 55V
Operating free-air temperature range: SNSG4AS244 . . . .. .. . ittt —-55°Cto125°C
SN74AS244 . ... ... 0°Cto70°C
StOrage temMpPErature FANGE . . « . v v v v vt ettt e e e e e e e e e e —65°Cto150°C
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 \%
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
-12 -12
loH High-level output current 151 mA
loL Low-level output current 48 48 mA
641
TA Operating free-air temperature -55 125 o] 70 °C

2-172

1The extended limit applies only if Vo is maintained between 4.75 V and 5.26 V.

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

SN54AS244 SN74AS244
PARAMETER TEST CONDITIONS MIN TYPT  MAX MIN TYPT MAX UNIT
Vik Vee = 4.5V, = —18mA -1.2 -1.2 v
Vee = 4.75 V, IogH = —1mA 2.7
Ve = 4.5V, loy = -3 mA 2.4 3.4 2.4 3.4
VOH \%
Ve = 4.5V, loH = —12mA 2 2
Vee = 475V, loH = =15 mA 2
VoL Veg = 4.5V, oL = 48 mA 0.55 0.55 v
Vee = 4.75 )V, oL = 64 mA 0.55
lozH Vee = 6.5V, Vg = 2.7V 50 50 uA
lozL Vecec = 5.5V, Vo =04V -50 -50 uA
] Vee = 5.5V, Vi=7V 0.1 0.1 mA
IIH Vee = 5.5V, V=27V 20 20 uA
M Vee = 5.5V, Vi =04V —0.3 ~0.3 mA
o8 Vee = 6.5V, Vo = 2.25V -115 -115 mA
Outputs high 11 11
Icc Vec =656V Outputs low 52 52 mA
Outputs disabled 34 34

$All typical values are at Voo = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
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TYPES SN54AS244,SN74AS244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vee = 45Vto55YV,

Cp = 50 pF,

R1 = 500 Q,

FROM TO
PARAMETER - R2 = 500 @, UNIT
{(INPUT) (OUTPUT)
: TaA = MIN to MAX
SN54AS244 SN74AS244
MIN  TYP: MAX | MIN TYP: MAX
t 4
PLH A Y 4 ns
PHL 4 4
t P
PzH G Y U 7 ns
tpzL 8 8
t -
PHZ 5 v 6 6 ns
tPLz 9 9
$All typical values are at Ve = 5V, Tp = 25°C.
NOTE 1: 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
D2661, DECEMBER 1982 .
3-State Outputs Drive Bus Lines Directly ' SN54ALS245, SN54AS245 . . . J PACKAGE
. SN74ALS245, SN74AS245 . . . N PACKAGE
P-N-P Inputs Reduce Dc Loading (TOP VIEW)
‘AS Version in Development. Data Will Be Provided As
It Becomes Available. Contact the Factory for Latest piR[1 U201 Vee
Information Az 1[G
A2({03s 1801
® Package Options Include Both Plastic and Ceramic A3[a 17[] B2
Chip Carriers in Addition to Plastic and Ceramic DiPs aads 18[]B3
© Dependable Texas Instruments Quality and Reliability As[le  1s[]B4
A6 []7 14[]B5
description A7[]s  13[]B6
As[]e 12[]B7
These octal bus transceivers are designed for synchronous two- GND[J10  11[]B8
way communication between data buses. The control function
implementation minimizes external timing requirements.
SN54ALS245, SN54AS245 . . . FH PACKAGE
The devices allow data transmission from the Abustothe Bbus  gN74ALS245, SN74AS245 . . . FN PACKAGE
or from the B bus to the A bus depending upon the logic level at (TOP VIEW)

the direction control (DIR) input. The enable input (G) 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 Ig( 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

logic diagram {positive logic)

1
oot
DIR 3ENI (BA] 19g
3 EN2 (ABI ‘J a2 N
2 A (18) T~V (18)
e I ol = :
13)
(3) b 2V 17 A2 1P
A2 T o= 62 1 20l o,
A3 —a->— |—e->— B3 @ =t Y
(5) s A3
A4 ——] B4 | |1 we
6) (13) 83
A5 -(—7)4->— KT BS (5) ~
A6 *.’_(81 —4—’—];) B6 A4 T e l
A7 b 87 08 .
9) (11 ®) Nt Y
A8 —4>—] <> B8 A5 { >
1 e JER o5
)
A6
] oa 56
() 1 Y
A7
TV 1 ] oaa 87
9
L I/PC
1 21 Gl
Pin numbers shown are for J and N packages. ~N

-
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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)

SUPPIY VOItAGE, VG « - ¢ v vt e e e et e e e e e 7V
Input voltage: AlLINPULS . . .. .. e e A"
4@ o o € 5.5V
Operating free-air temperature range: SNS4ALS245 . ... . ... ... ... i, -55°Cto125°C
SN74ALS245 . ... o e 0°Cto70°C
Storage temperatur@ raNGE . .« v v v v v v vt et e e e e e e e e -65°Cto150°C
recommended operating conditions
SN54ALS245 SN74ALS245 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 A
I0H High-level output current —12 15 mA
12
loL Low-level output current 24 mA
48t
TaA Operating free-air temperature -55 125 (o] 70 °C

tThe extended limits apply only if V¢ 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)

PARAMETER TEST CONDITIONS SN54ALS245 SN74AL5245 UNIT
MIN TYP$ MAX | MIN TYP: MAX
ViK Vee = 4.5V, | = —18 mA -1.5 -1.5 Vv
Vee = 4.5V, IoH = -3 mA 2.4 3.2 2.4 3.2
VoH Vg = 4.5V, IoH = —12mA 2 \
Vee = 45V, IoH = —156mA 2
Ve = 4.5V, loL = 12mA 0.25 0.4 0.25 0.4
= 4. = \%
VoL Vee = 45V, loL ‘ 24 mA 0.35 0.5
(loL = 48 mA for -1 versions)
) Control inputs Vee = 5.5V, V=7V 0.1 0.1 mA
! A or B ports VeC = 5.5V, V) =55V 0.1 0.1
Control inputs 20 20
| Vi =55V, Vi=27V A
H A or B portsA cc ! 20 20 s
Control inputs -0.1 -0.1
| \ =55V, V| =04V mA
L A or B portsA cc ! -0 -0.1
Ioé Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA
QOutputs high 30 48 30 45
Icc Vee = 6.5V Qutputs low 36 60 36 55 mA
Outputs disabled 38 63 38 58
$All typical values are at Vg = 5V, 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, lgg.
AFor /0 ports, the parameters ljy and Iy include the off-state output current.
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TYPES SN54ALS245, SN74ALS245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Veec =4.5Vto55V,
CL = 50 pF,
R1 = 600 Q,
FROM TO R2 = 500 @,
NI
PARAMETER (INPUT) {OUTPUT) Ta = MIN to MAX UNIT
SN54ALS245 SN74ALS245
i MIN MAX MIN MAX
t 3
(PLH AorB BorA z :‘; i :g ns
PHL
t — 2 20
Rt G AorB 1; a<5> 1?) %
PZL
t - 3 18 3 16
PHZ G AorB ns
tpLz 4 20 4 18

NOTE 1: 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

D2661, APRIL 1982

® Three-State Versions of ‘ALS151 and ‘AS151 SN54ALS251, SN64AS251 . . . J PACKAGE
SN74ALS251, SN74AS251 . . . N PACKAGE
® Three-State Outputs Interface Directly with System (TOP VIEW)
Bus .
® Performs Parallel-to-Serial Conversion p3 [t Uis vee
. p2[]2 s{JD4
® Complementary Outputs Provide True and Inverted D1 s 14[]1 D5
Data po[Js 13[JDe
Fully Compatible with Most TTL Circuits Y Es 12% D7
w e MyA
® Package Options Include Both Plastic and Ceramic =
ch e " ’ e DI G[]» 1o[B
p Carriers in Addition to Plastic and Ceramic DIPs GND s sfc
® Dependable Texas Instruments Quality and Reliability
description
SN54ALS251, SN54AS251 . . . FH PACKAGE
These data selectors/multiplexers contain full binary decoding to SN74ALS251, SN74AS251 . . . FN PACKAGE
select one-of-eight data sources and feature strobe-controlled (TOP VIEW)

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. Both outputs are controlled by the strobe (G). The outputs
are disabled when G is high.

The SN54ALS251 and SN54AS251 are characterized for
operation over the full military temperature range of —55°C to
125°C. The SN74ALS251 and SN74AS251 are characterized
for operation from 0°C to 70 °C.

NC — No internal connection.

FUNCTION TABLE

INPUTS OUTPUTS logic symbol
seLect [stmose| =
cC B A G MUX
X X X H z z § ey
L Lt L |po Do A ::3 °Y ,
L L H| L |[pt D1 8- 1.1
L H L L D2 D2 T 2
L W oH| L |03 B3 PoTETIN o |2
H L L L D4 D4 pz <21, v b (B)
H L H L Ds D5 POTTIN
H H L L D6 D6 Dy =184
H H H L D7 B PR L O 3
ps 1316
DO, D1... D7 = the level of the respective D input D7 12) 7

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)

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

g N
%
~ (4
o (4) E
2
- o1 >—D—
) |
D2 2) i
.n____.l
D3 (1) '
r | (5)
DATA Lﬁ—
INPUTS (15) (6)
D4 {
(14)
” =)
- |
I |
D7 (12) ,; :
~ 1
L
DATA
SELECT < B &Dr
(BINARY)
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Pin numbers shown are for J and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPIY VORAGE, VO« « c e v et ettt e it e e
INPUEVOIAGE . . . ottt ettt e it et i e s
Voltage applied to adisabled 3-state OUtPUL . . . . . . o ittt e e e
Operating free-air temperature range: SN64ALS251, SN54AS2561 .. ... ... ......... —-556°Ct0125°C
SN74ALS251,SN74AS251 . . ... .. . i 0°Cto70°C
Storage temperature TANGE . . . v v v v vttt it et e b e e e e e -65°Cto150°C
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TYPES SN54ALS251, SN74ALS251

DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54ALS251 SN74ALS251 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \2
VIH High-level input voltage 2 2 \2
ViL Low-level input voltage 0.8 0.8 Vv
-1
{OH High-level output current 26 mA
12
loL 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)

SN54ALS251 SN74ALS251
PARAME TEST CONDITIONS UNIT
TER MIN TYPt MAX | MIN TYP MAX
ViK Ve = 4.5V, I = —18 mA -1.5 -15 A
Vi =45V, | = —-1mA 2.4 .
Vo cc OH m 3.3 v
Vee = 4.5V IoH = —2.6 mA 2.4 3.2
v Vee = 4.5V, loL = 12 mA . 0.25 0.4 0.25 0.4 v
oL Vce = 4.5V oL = 24 mA 0.35 05
lozH Vee = 5.5V, Vo =27V 20 20 uA
lozL Vee = 5.5V, Vo =04V -20 -20 HA
A B, C 0.2 0.2
L All others Vee =85V, Vi=7V 0.1 X
A, B, C 40 40
| \7 =55V, V=27V A
H All others ce : 20 20 | *
A, B, C -0.2 -0.2
L All others vee = 8.5V, Vi=04V -0.1 -0.1 mA
le} Vee = 6.8V, Vo = 2.25V -30 -112 | =30 -112 mA
Icc Veec =56.5V, Inputs at 4.5 V 7.5 7.5 mA
$All typical values are at Ve = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgs.
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TYPES SN54ALS251, SN74ALS251
DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vg = 45Vteb5 YV,

CL = 60 pF,
FROM TO R1 = 500Q,
PARAMETE UNIT
TER {(INPUT) (OUTPUT) R2 = 600 Q,
TA = MIN to MAX
SNE4ALS261 SN74ALS261
MIN__ TYPt MAX | MIN TYP: MAX
tpLH 7.5 7.5
o — A BorC v 75 A "
*PLH A, B,orC w 10.5 10.5 ns
tPHL 9.6 9.5
4 4
tPLH Any D Y ns
tPHL 6 6
t 6 6
PLH Any D w ns
tPHL 6 6
t = 4 4
PZH G Y ns
tpzL 5 5
= 4
PZH I w 4 ns
tpzL 5 5
tPHZ = 3.5 3.5
Y
tpLz ¢ 5 5 ns
t —~ . .
PHZ G w 35 35 ns
tpLZ 5 5

$All typical values are at Vo = 6V, Tp = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.

ADVANCE INFORMATION
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TYPES SN54AS251, SN74AS251
DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54AS251 SN74AS251 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 \
. -12 -12
IoH High-level output current T mA
loL Low-level output current 32 32 mA
48t
TA Operating free-air temperature -55 125 0 70 °C

tThe extended limits apply only if V¢ 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 SN5aAS251 SN74A5251 UNIT
MIN TYPt MAX | MIN TYPt MAX
ViK Vee = 4.5V, I = —18 mA -1.2 -1.2 \
VoH Ve = 4.5V, IoH = —12 mA 2.4 3.2 2.4 3.2 v
Vee = 4.75V, loH = —15mA 2.4 3.3
VoL Vece =45V, loL = 32 mA 0.25 0.5 0.25 0.5 v
Vee = 475V, lor = 48 mA 0.35 0.5
lozH Vee = 5.5V, Vo =27V 50 50 HA
lozL Vee = 5.5V, Vg =04V -50 —50 KA
] Vee = 5.5V, Vi=7V 0.1 0.1 mA
IIH Vce = 5.5V, V) =27V 20 20 HA
L Vee = 5.5V, V| =04V -0.3 ~0.3 mA '
lo$ Vee = 6.5V, Vo = 2.25V -30 -112 | ~-30 -112 mA
Icc Vece = 5.5V 28 28 mA
tAll typical values are at Vo = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lggs.
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TYPES SN54A8251, SN74AS251
DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS

switching characteristics {(see note 1}

Vec =6V, Vec = 46Vtob6.6V,
CL = 16 pF, CL = 50 pF,
R1 = 500Q, R1 = 600 Q,
FROM TO R2 = 6500 Q, R2 = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = 256°C Ta = MIN to MAX
'AS251 SN54AS251 SN74AS5251
TYP: MIN _TYPt MAX | MIN TYP: MAX
tPLH 5 5
A, B, orC Y
IPHL - 5 5 ®
tpLH 4.5 4.5
A, B, orC w
tPHL or 4.5 4.5 s
tpLH 3 3
Any D Y
tPHL i 4 4 "
tPLH 3 3
Any D w
tPHL n 2.5 2.5 ns
tpZH = 5 5
G Y
tpzL 6 6 "
tpzH = 5 5
G w
tpzL 6 6 "
1 —_
PHZ G Y 3 3 ns
tpLZ 4 4
t ~
PHZ G w 3 3 ns
tpLZ 4 4

1Al typical values are at Voo = 6V, Tp = 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.
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TYPES SN54ALS253, SN54AS253, SN74ALS253, SN74AS253
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

D2661, APRIL 1982

©® Three-State Versions of ‘ALS153 and ‘AS153 SN54ALS253, SN54AS253 . . . J PACKAGE
. . . . \ SN74ALS253, SN74AS253 . . . N PACKAGE
@ Permits Multiplexing from N Lines to 1 Line (TOP VIEW)
® Performs Parallel-to-Serial Conversion
© Fully Compatible with Most TTL Circuits 1GE1 Uss %Vgc
B2 151 12G
©® Package Options Include Both Plastic and Ceramic 1c3[s 1A
Chip Carriers in Addition to Plastic and Ceramic DIPs 1c2[]a 13[]2C3
o Dependable Texas Instruments Quality and Reliability 1C10s  12[]2c2
1cofse 11[J2c1
description 1Y[d7s o[J2co
GND[Js  9[]2Y

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. SNB4ALS253, SN54AS253 . . . FH PACKAGE

The three-state outputs can interface with and drive data lines of SN74ALS253, SN74AS8253 . . . FN PACKAGE
bus-organized systems. With all but one of the common outputs (TOP VIEW)

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°C.

NC—No internal connection

FUNCTION TABLE
SELECT QUTPUT

INPUTS DATA INPUTS conTROLOVTPUT logic symbol
B A co c1 c2 c3 G Y
X X X X X X H z
L L L X X X L L a4
[ H X X X L H A 1° }GE
L H X L X X L L B 1/ 3 A
L H X H X X L r: —
H L X X L X L Eedey
H L X X H X L H 6) .
H H X X X L L L 1c0 =0 )
H H X X X H L H 1ct 1 v v
10z ) 2
Address inputs A and B are common to both sections. 103 {3) 3
25 135) )
2c0 (10)
2c1 41 |,
(12)
2 (13)
2c3

Pin numbers shown are for J and N packages.

Copyright © 1982 by Texas Instruments Incorporated
TEXAS INSTRUMENTS 2183
INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



ALSZ53, SNib4ASZ53, SN74ALSZb3, SN74A5253
E DATA SELECTORS/MULTIPLEXERS

logic diagram (positive logic)
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Pin numbers shown are for J and N packages.

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

SUPPlY VOItAGE, VT - v o v v e et i e e 7V
INPULVOIAgE . . . o e e e e e e e e e 7V
Voltage applied to adisabled 3-stateoutput . . . .. ... ... . 5.5V
Operating free-air temperature range: SN54ALS253, SN64AS253 ... ... ... ... ... ... —-55°Cto125°C

SN74ALS253,SN74AS253 . .. ... ... 0°Cto70°C
Storage temperatur@ FANGE .+ « « v v v v v v v e et e e e e e e e e e -65°Cto150°C
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TYPES SN54ALS253, SN74ALS253
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

recommended operating conditions

SN54ALS253 SN74ALS253 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 \4
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current - ) mA
12

loL Low-level output current Y mA
TaA Operating free-air temperature -55 125 [*] 70 °C

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

SN54ALS253 SN74ALS253
METE| TEST CONDITI NI
PARAMETER ST CONDITIONS MIN TYPt MAX | MIN TYPt MAX UNIT
ViK Ve = 4.5V, I = —18 mA -1.6 -15 \
v Ve = 4.5V, log = -1 mA 2.4 3.3 v
OH Vce = 4.5V IoH = —2.6 MA 2.4 3.2
v Ve = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4 v
oL Vee = 45V oL = 24 mA 035 05
lozH Vee = 5.5V, Vo = 2.7V 20 20 HA
lozL Vge = 5.5V, Vo =04V -20 -20 uA
A B 0.2 0.2
\ =55V, =
. All others cc=5 Vi=7V 0.1 ol ™
A, B 40 40
| =55V, V=27V A
H All others vee = 5.5 1=27 20 20 | ¥
A B -0.2 -0.2
L All others Vee = 55V, Vi= 04V -0.1 -0.1 mA
o8 Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA
Outputs high 5 5
Icc Vee =556V Outputs low 6.4 6.4 mA
Outputs disabled 7.6 7.6
$AIl typical values are at Voo = 5V, Tp = 26°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
switching characteristics (see note 1)
Vggc = 45V tob55V,
CL = 50 pF,
— Fron o R - 5008
(INPUT) (OUTPUT) - ’
Ta = MIN to MAX
SN54ALS253 SN74ALS253
MIN TYP: MAX MIN  TYP? MAX
1 . .
PLH AorB Any Y 7.5 75 ns
tPHL 9 9
IPLH Data {Any C) Any Y 4 4 ns
tPHL 6 6
1 =
ids G Any Y 4 4 ns
tpzL 5 5
tPHZ G Any Y 4 4 ns
tpLZ 5 5
tAll typical values are at Voo = 5V, Tp = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12,
ADVANCE INFORMATION
This page contains information on a new TEXAS IN STRUMENTS 2-185
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TYPES SNB4ASZ53, SN74ASZ53
recommended operating conditions
SN54AS253 SN74AS253 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \4
ViL Low-level input voltage 0.8 0.8 \
) -12 <12
IoH High-level output current T mA
I Low-level output t 32 32 mA
oL ow-level output curren 281
TA Operating free-air temperature -55 125 [0] 70 °C
tThe extended limits apply only if Vce is maintained between 4.75 V and 5.25 V.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54AS253 SN74AS253
PARAMETER E D N T
TEST CONDITIONS MIN TYP: MAX | MIN TYP: MAX uNI
VK Vee = 4.5V, I = -18 mA -1.2 -1.2 \4
\ =45V, ! = -12mA 2.4 3.2 2.4 3.2
Vou cC OH m v
Vee = 4.75V, IoH = —15mA 2.4 3.2
v Vee = 4.5V, loL = 32mA 0.25 0.5 0.25 0.5 v
oL Vee = 475V, oL = 48 mA 0.35 05
10ZH Vee = 5.5V, Vo =27V 50 50 A
lozL Vee = 5.5V, Vo= 04V -50 -50 HA
A, B 0.2 0.2
=55V, =
h All others Vee = 8.5 Vi=7V 0.1 o1 | ™
A, B 40 40
IH All others Vec =85V, V=27V 20 20| M
A, B —-0.6 —~0.6
L Allothers Vec =858V, V=04V 03 “03 mA
10§ Vee = 5.5V, Vg = 2.25V -30 -112 | -30 -112 | mA
Qutputs high 17 17
Icc Vec = 6.5V Outputs low 25 25 mA
Outputs disabled 28 28
tAll typical values are at Voo = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
switching characteristics (see note 1)
Vee = 45V1t05.5V,
CL = 50 pF,
PARAMETER FROM TO :; i :g(o) g’ UNIT
(INPUT) {OUTPUT) - '
Ta = MIN to MAX
SN54AS253 SN74AS2653
MIN  TYP{ MAX MIN  TYP: MAX
t
PLH AorB Y 6 6 ns
tPHL 4.5 4.5
1] 3.5 3.
PLH Data (Any C) Y > ns
tPHL 3 3
t ~
PZH G Any Y 5 5 ns
tpzL 6 6
t —
PHZ G Any Y 3 3 ns
tpLz 4 4

tAll typical values are at Voo = 5V, T4 = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12,

PRODUCT PREVIEW
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TYPES SN54ALS257, SN54ALS258, SN74ALS257, SN74ALS258
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

D2661, APRIL 1982

Bus

O Three-State Outputs Interface Directly with System

SNS4ALS257, SN64ALS258 . . . J PACKAGE

SN74ALS257, SN74ALS258 . . . N PACKAGE

© 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

0 Dependable Texas Instruments Quality and Reliability

description

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

(TOP VIEW)
asr Uis[dvee
1a02  1sJG
1Bz 1adaa
1v[]a 13%43
2al0s  12[]ay
2BEG 11[J3A
2v[}? 10[d38
GND[]s 9[]13Y

SN54ALS257, SN54ALS258 . . . FH PACKAGE
SN74ALS257, SN74ALS258 . . . FN PACKAGE

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°C.

logic symbols

‘ALS257

3 (15) p EN
G1

MUX D>

>
- =l

7

9)

13) (12)

Pin numbers shown are for J and N packages.

(4)

2y

3y

4y

(TOP VIEW)

‘ALS258
[N iy
A/B A G1
| N -
MUX [>
PR . Ly
® (3) X << f4) 1Y
(5)
2A - 7
(6) 0 oy
28 o FUNCTION TABLE
3A ——— (9}
(10) 3y
38 E‘.—‘ INPUTS OUTPUT Y
4A —1 (12) OUTPUT
g 03 p——— av SELECT | DATA
CONTROL | ™2 " == 'ALS257 | ‘ALS258
G
H X X X z z
L L LoXx L H
L L H X H L
L H X L L H
L H X H H L

~

This d inf

ADVANCE INFORMATION

a new product. Specifications are subject

to change without notice.

Copyright © 1982 by Texas Instruments Incorporated
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I II'I:D ONIGALOLD

S257, SN74ALS258

QaRras lnn-w e

U
-

ALSZ58, SN74AL
QUADRUPLE 2-LINE TO 1-LINE DATA SEL ECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

logic diagrams (positive logic)

‘ALS257 ‘ALS258
g 18 l> - 5 1 [> o
{2) (2)
1A 1A
1) 1Y i 1Y
8 2 ] 18 |
(5) (5)
2A 2A
_.(7_) 2y L) 2y
(] } 8 18 |
(11) (11)
3A 3A
| (9)_ 3 L 3y
35 10 | ap 10 |
(14) (14)
4A aA
(12) ay (12) ay
4 3 | ap 13 1
Arp L e
Pin numbers shown are for J and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted}
SUPPIY VOIEGE, YOG  « v v o e vt et e e e TV
INPULVOIAGE . . . . o e e e e e e e e e e e e 7V
Voltage applied to adisabled 3-stateoutput . . . . .. ... i e 5.5V
Operating free-air temperature range: SN54ALS257, SN54ALS258 ................... —-5656°Cto125°C
SN74ALS257,SN74ALS258 . ... ...... ... ... 0°Cto70°C
Storage temperatur@ range . . . . . v oo i v vt e e e —-65°Cto150°C
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TYPES SN54ALS257, SN54ALS258, SN74ALS257, SN74ALS258
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

recommended operating conditions

SN54ALS257 SN74ALS257
SN64ALS258 SN74ALS258 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \4
ViL Low-level input voltage 0.8 0.8 \
-1
IoH High-level output current 76 mA
12
loL Low-level output current >3 mA
Ta Operating free-air temperature ~-55 125 0 70 °C

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

SN54ALS257 SN74ALS257
PARAMETER TEST CONDITIONS SN54ALS258 SN74ALS258 UNIT
MIN TYP{ MAX | MIN TYPf MAX
VIK Vee = 4.5V, | = -18 mA -1.5 -1.5 \
Von Vee = 4.5V, ioH = -1 mA 2.4 3.3 v
Vee =45V loh = —-2.6 mA 2.4 3.2
VoL Ve = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4 v
Vg = 4.5V loL = 24 mA 0.35 0.5
lozH Vce = 5.5V, Vo =27V 20 20 HA
lozL Vge = 5.5V, Vg =04V -20 -20 A
1 Vge = 6.5V, Vi=7V 0.1 0.1 mA
K Vee = 5.5V, V) =27V 20 20 A
i Vee =565V, V=04V -0.1 -0.1 mA
[le}] Vce = 5.5V, Vo =225V -30 -112 | -30 -112 mA
Outputs high 2.6 2.6
‘ALS257 Ve = 5.5V Outputs low 8 8
Icc Outputs disabled 9.5 9.5 mA
Outputs high 2.4 2.4
‘ALS258 Vee = 5.5V Outputs low 7 7
Outputs disabled 8 8
$All typical values are at Voc = 5V, TA = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
TEXAS INSTRUMENTS 2.189
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TYPES SNE4ALS257, SN54ALS258, SN74ALSZ57, SN74ALSZbE
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS
‘ALS257 switching characteristics (see note 1)
Vg =45Vto55YV,
Cp = 50 pF,
FROM 10 R1 = 500 Q,
PARAMETER R2 = 500 Q, UNIT
{INPUT) (OUTPUT} Ta = MIN to MAX
SN54ALS257 SN74ALS257
MIN TYP$ MAX MIN TYP: MAX
tPLH 3.5 3.5
PHL AorB Any Y 3 5 ns
tPLH - 6.5 6.5
UL A/B Any Y 7 7 ns
tPZH 10 10
e G Any Y 5 5 ns
tPHZ 5 5
tpLz 6 Any ¥ 7 3 ns
'‘ALS258 switching characteristics (see note 1)
Vec = 45Vta55V,
CL = 50 pF,
R1 = 5009,
FROM TO
PARAMETER R2 = 500 Q, UNIT
P! Tl
{INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS258 SN74ALS258
MIN TYPt MAX MIN TYP: MAX
tPLH 3.5 3.5
tPHL AorB Any Y 25 5% ns
tPLH - 5.5 6.5
B
tPHL A Any Y 5 5 ns
tPZH 10 10
2L G Any Y 3 3 ns
tPHZ 5 5
toL7 G Any Y Z Z ns

$All typical values are at Vg = 5V, Tp = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS259, SN74ALS259
8-BIT ADDRESSABLE LATCHES

D2661, DECEMBER 1982

® 8-Bit Parallel-Out Storage Register Performs Serial-to- SN54ALS259 . . . J PACKAGE
Parallel Conversion with Storage SN74ALS259 . . . N PACKAGE
(TOP VIEW)
® Asynchronous Parallel Clear 0 .
. . so[r UieDvee
® Active High Decoder s1 Ez 1s[)eR
© Enable/Disable Input Simplifies Expansion S2( |3 141G
. o ao[js 130p
) .
Expandable for N-Bit Applications Q1 55 12[1a7
® Four Distinct Functional Modes 0256 1[Jaé
. . . Q3]s 1odas
® Package Options Include Both Plastic and Ceramic GND[s sfas
Chip Carriers in Addition to Plastic and Ceramic DIPS
© Dependable Texas Instruments Quality and Reliability SN54ALS259 . . . FH PACKAGE
SN74ALS259 . . . FN PACKAGE
description (TOP VIEW)

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 NC — No internal connection
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 logic symbol
the latches, enable G should be held high (inactive) while the so 2 5
address lines are changing. In the 1-0f-8 decoding or 5142 aml
demultiplexing mode, the addressed output will follow the level s23 12 7
of the D input with all other outputs low. In the clear mode, all LT N B
outputs are low and unaffected by the address and data inputs. PCLEIN PP
. . . R8N 50
The SN54ALS259 will be characterized for operation over the -]
full military temperature range of ~55°C to 125°C. The T9.00 4o
SN74ALS259 will be characterized for operation from 0°C to T100R
70°C. To.1 | I
4+10Rr
To20 8 7
+102R
FUNCTION TABLE LATCH SELECTION TABLE By .
\wpuTs | OUTPUT OF | EACH SELECT INPUTS| LATCH 41038 — a3
TR G| APDRESSED | OTHER FUNCTION 52 S1 50 |ADDRESSED i ryr) @
o —"aa
H L LA:)CH ouo'r - Addressable Latch P ; 1048
i0 ressable Latcl L H L 2 L9550 (10)
H H Qio Qjg | Memory L H H 3 -L‘IE)ER ——05
L L D L 8-Line Demultiplexer H L L 4 L
L H L L | clear H L H 5 T9.60 | I ULIPN
H H L 6 4 108R
D = the level at the data input. H H H 7 +97D (12)
Qo =thelevelofQili = Q,1, . . . . 7, as appropriate) before -1(')7R p——aQ7
the indicated steady-state input conditions were T -
established. Pin numbers shown are for J and N packages.
PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS273, SN74ALS273
OCTAL D-TYPE FLIP-FLOPS WITH CLEAR

D2661, APRIL 1982

® 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

description

These monolithic, positive-edge-triggered flip-flops
utilize TTL circuitry to implement D-type flip-flop
logic with a direct clear input.

Information at the D inputs meeting the setup time
requirements is transferred to the Q outputs on the
positive-going edge of the clock pulse. Clock trigger-

SNS4ALS273 . . . J PACKAGE
SN74ALS273 . . . N PACKAGE
(TOP VIEW)

er 1 Uzo%vcc
12 [ 8a

2
1ip[s 808D
2p[sa 17070
20[0s 18[J7a
3a s 15% 6Q
3D 7 14[]6D
4D [Js 13(J8D
4 e 12% 5Q

GND [Jio 11[JCLK
SN54ALS273 . . . FH PACKAGE
SN74ALS273 . . . FN PACKAGE

(TOP VIEW)

ool5 S
-0 >®
S § N S ) G b
32 12019

2-192

ing occurs at a particular voltage level and is not 2D 4 18] 8D
directly related to the transition time of the positive- 2a[]s 177D
going pulse. When the clock input is at either the high 30 16 7Q
or low level, the D input signal has no effect at the 3D[]7 15[l 6Q
output. 4D ] 14 [| 6D
The SN54ALS273 is characterized for operation Uy
over the full military temperature range of —55 °C to gaxdgo
125°C. The SN74ALS273 is characterized for YZoww
operation from 0°C to 70°C.
logic symbol
FUNCTION TABLE o
(EACH FLIP-FLOP) CLR
INPUTS OUTPUT CLK 1 i
CLEAR CLOCK D| Q 0¥ g _(s_; 10
- XX - 2 %)i_' @ 2
H toH H @] @ 22
H 1 L L 40 4a
5p L3 nua o
H L X Q .

0 op 14 “:1) 6Q
2p 412 [LCTRp.
gp 18 19 g0

Pin numbers shown are for J and N packages.
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 product without notice.
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TYPES SN54ALS273, SN74ALS273
OCTAL D-TYPE FLIP-FLOPS WITH CLEAR

logic diagram (positive logic)

1D 2D 3D 40 sD 6D 70 8D
3) 4) k)] (8} {13) |(14) l(ﬂ) (18)
BV SO RN N 3N RN IR L
1D Lm I—ID l—m 10 LlD 1D 1D
b c1 b C1 bc1 b c1 b1 bt bc1 bC1
R R R R R R R R
—
CLR
2 (5) (6} 9) (12) (15) {16) (19)
10 20 3aQ aQ sQ 6Q 70 8Q
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPIY VOO, VO - o v v ottt et e it i e e e e e e e 7V
IMPUEVOIEEE .« o o ot e e e e 7V
Operating free-air temperature range: SNB54ALS273 ... ... .. . i -55°Cto125°C
SN74ALS273 .. e e 0°Cto70°C
Storage tempPeratur@ raNGE . . « v . v v v et et ettt e e e e e -65°Cto 150°C
recommended operating conditions
SN54ALS273 SN74ALS273 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.6 \"
VIH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 v
-1
loH High-level output current 76 mA
12
loL Low-level output current 24 mA
felock Clock frequency MHz
CIR low
tw Pulse duration CLK high ns
CLK low
. Setup time Data
tsu ns
before CLK* Clear inactive state
th Hold time, data after CLK? ns
TA Operating free-air temperature -55 125 o 70 °Cc
Additional information on these products can be obtained from the factory as it becomes available.
TEXAS INSTRUMENTS 2193
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TYPES SN54ALS273, SN74ALS273
OCTAL D-TYPE FLIP-FLOPS WITH CLEAR

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

SN54ALS273 SN74ALS273
RAMETE E I
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYP: MAX UNIT
VIK Vee = 4.5V, = -18 mA -1.5 -1.5 \
Vec = 4.5V, | = -1mA 4 3.3
Vou cc OH m 2 v
Vec =45V IoH = -2.6mA 2.4 3.2
v Vee = 4.5V, loL = 12mA 0.25 0.4 0.25 0.4 v
oL Vee =45V oL = 24 mA 035 05
] Vecec = 5.6V, V=7V 0.1 0.1 mA
IIH Vee = 5.5V, V=27V 20 20 uA
L Vge = 5.5V, V=04V -0.1 -0.1 mA
[le}] Veec = 5.5V, Vp =225V -30 -112 ) -30 -112 mA
ICCH Vg = 6.5V 1 1 mA
lccL Vee = 6.5V 19 19
tAll typical values are at Vg = 5V, T = 25°C,
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
switching characteristics (see note 1)
Vge = 45Vtob5y,
CL = 50 pF,
FROM TO RL = 500 Q,
PARAMETER (INPUT) (OUTPUT) TA = MIN to MAX unIT
SN54ALS273 SN74ALS273
MIN TYPt MAX | MIN TYP: MAX
fmax 50 50 MHz
tPHL CIR Any Q 14 14 ns
t 9
PLH CLK Any Q > ns
tPHL 9 9

1Al typical values are at Voo = 5V, T = 26°C.
NOTE 1: For load circuit and voitage waveforms, see page 1-12.

2194
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TYPES SN54AS280, SN74AS280
9-BIT PARITY GENERATORS/CHECKERS

D2661, DECEMBER 1982

® Generates Either Odd or Even Parity for Nine SN54AS280 . . . J PACKAGE
Data Lines SN74AS280 . . . N PACKAGE
(TOP VIEW)

Cascadable for n-Bits

Can Be Used to Upgrade Existing Systems

using MSI Parity Circuits G [ Uia] vee
@ Package Options Include Both Plastic and HO2 13[]F
Ceramic Chip Carriers in Addition to Plastic NCOs 12[JE
and Ceramic DIPs 'gs n[lo
SEVEN[]5 1o[]C
© Dependable Texas Instruments Quality and z0oDD []6 s(lB
Reliability GND[Q7  s[0A

SN54AS280 ... FH PACKAGE

FUNCTION TABLE SN74AS280 . . . FN PACKAGE

(TOP VIEW)
NUMBER OF INPUTS A OUTPUTS
THRU | THAT ARE HIGH 3 EVEN X 0DD
0.2,4,6,8 H L
1,3,5,7.8 L H
logic symbol
am 1 2
B (9}
c (10)
o (11} (5) b3
E (12) EVEN
(13) . (6) z
r TR ooD
G
{2)
H
4)
! NC - No internal connection

Pin numbers shown are for J and N packages.

description

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 0°C to 70°C.

PRODUCT PREVIEW Copyright © 1982 Texas Instruments Incorporated
This document contains information on
a product under development. Texas TEXAS lN STRUMENTS 2-195
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TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

D2661, DECEMBER 1982

® Multiplexed 1/0 Ports Provide Improved Bit Density SN54ALS299, SN54ALS323 . . . J PACKAGE
X L SN74ALS299, SN74ALS323 . . . N PACKAGE
© Four Modes of Operation: Hold (Store), Shift Right, (TOP VIEW)
Shift Left, and Load Data
so(1 Vee
© Operates with Outputs Enabled or at High Impedance §102 S1
® 3-State Outputs Drive Bus Lines Directly G2(]s SL
B G/aga Qy’
® Can Be Cascaded for N-Bit Word Lengths e/ag[]s H/Qy
© ’'ALS299 Has Direct Overriding Clear crac(s F/QF
AQa]? D/Qp
©® 'ALS323 Has Synchronous Clear aa' s B/Qg
© Application: : CLR[e CLK
Stacked or Push-Down Registers, Buffer Storage, and GND[]10 SR
Accumulator Registers SN54ALS299, SN54ALS323 . . . FH PACKAGE
® Package Options Include Both Plastic and Ceramic SN74ALS299, SN74ALS323 . . . FN PACKAGE

Chip Carriers in Addition to Plastic and Ceramic DIPS (TOP VIEW)

© Dependable Texas Instruments Quality and Reliability

description

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 S1 high. This places the
three-state outputs in a high-impedance state and permits data that is applied on the 1/O 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,
G1 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 0°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

Mobe | ouTPUT
CLR | S1 SO | CONTROL |[CLK | SL SR | A/Qp B/Qg C/Qg D/Qp E/Qg F/QF G/Qg HIOH | QA'  Qy’

G1 G2
Cloar L|x L]t L]|x|ix X L L L L . L L L L L
asagg | L | L X LoLfxxox L L L L L L L L L L
L [H H|X XxX{x]x X X X X X X X X X L L
Clear L | x Lt]vuv t [ x X L L L L L L L L L L
msaza| L ox|LoL t o x X L L L L L vt L L L L
L {H H{X X |[|*t |x X X X X X X X X X L L
Hold H | L L]t L] X | X X} Qao Q8o Qco Qoo Qeo Qro QGo QHo | Qa0  QHoO
H X XJL L L | X X | Qa0 Q8o Qco Qpo Qeo Qro Qgo QHo | QA0 QHo
Shift Right H L H L L t X H H Qan Qgn Qcn Qpn Qgn QFn QGn H QGn
H L H L L * X L L  Qan QBn Qcn Qon Qen QFn QGn L QGn
Shift Left H H L L L t H X Qen Qcn Qpn Qen QFn Qgn QHn H Qpn H
H H L L L t L X Q8n Qcn Qn Qen QOFn QGn QHn L Qgn 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 centrols are high the eight input/output terminals are disabled to the high-i

of the register is not affected.

logic symbols

‘ALS299 'ALS323
©) SRGs SRGS
C—-Lﬁw'bl R (ﬁ%—h 4R
[P ]- G2~
& 3)_p 3EN13 G2 (3) p 3EN13
(1 (1)
so——o\ 0 S0 0 0
51-‘-1L1>M3 5112 ‘1}M_3‘
k25 ca/1012 € k25 ca/1pi2 e
8! - I
sn——‘(;l” [1,4D L © aa sl @ o
AlQa 3,4D [ AlQa o 3,4D >
54 254
S g VAR e WAL
B/Qg: 3,4D Dze__ B/0g 3,4D Dzen
© 7 6,13 © v 6,13
clocrs facTae
D/ap & D/QDT?!’-A
E/QE“ ; E/OE“ >
FIOF 3 FIQF 740~
G/0GT s G/OG—a—-
H/Qy 3,4D > H/QH(‘I ) 3,4D >
v 1213 2124 v 12,13 212
LTI s ML LTI P I an

Pin numbers shown are for J and N packages.

dance state; however, sequential operation or clearing

Qy-
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TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

logic diagrams (positive logic)

4]

50 e p——P>o—p—o>

st (19) E : D

SHIFT RIGHT
SERIAL INPUT {11}

(12}

18)_ suiFT LEFT

SERIAL INPUT

‘ALS299

L

] 5
L (bl ' M=
1 Aullllllgh—= Mt

FOUR

IDENTICAL

CHANNELS

NOT

SHOWN

cLk —o
oA’ {8)
TR —ef>o]

2)

£

OUTPUT &
CONTROLS ) &2
3

LIl ]
i

" 13) /0 PORTS NOT SHOWN: @ 6
(6) ¢/ (5] E/Q,
Ay 8/ag nno?cfo s Fge 9% 1By
TR
]
@ ‘ALS323
1
© Lo § =
s %
19 P4 T
$1 —— cd T
St o, - o
e e 41 et
FOUR
IDENTICAL
CHANNELS
SHOWN
ok 2 _ P _
1D 10
> [>C1 o> o> C1
an B o o Ly P o " g
. (2) I I I
ouTPUT {G' 5 d 5 i
CONTROLS ) G2
13) @ (13 1/0 PORTS NOT SHOWN: (4) - [(15)
A/Q, (6) C/¢ {5) E/Q G/
A B/0g mm%cn (151 /g % Hion
Pin numbers shown are for J and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPly VOltage, VoG .« o oot e e e 7V
Input voltage: Al INPULS . . . . . o e e e e e e YA
10 I o T ¢ 5.6V
Operating free-air temperature range: SN54ALS299, SN64ALS323 . ................. —-55°Cto125°C
SN74ALS299,SN74ALS323 . ... .. ... 0°Cto70°C

Storage temperature range -65°Cto150°C
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TYPES SN54AL8299,‘SN54ALS323, SN74ALS299, SN74ALS323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN64ALS299 SN74ALS299
SN54ALS323 SN74ALS323 UNIT
MIN NOM MAX [ MIN NOM MAX
Vece Supply voltage 4.5 5 5.6 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
QA' or QH’ -0.4 -0.4
loH High-level output current Qp thru Oy -1 mA
-2.6
4
Qp’ or Qy’ g
loL Low-level output current 2 mA
QA thru Q
A T 2 24
fclock  Clock frequency (at 50% duty cycle) o] 20 0 30 MHz
CLK high or low 25 16.5
t Pulse durati = ns
w use duration TLR low ('AL5299) 10 10
Select 25 20
Serial or High level 18 16
Parallel data Low level 7 6
i t
fsu Setup time before CLKY I Ctive [ALS299) 15 15 ns
CLR active ('ALS323) 25 20
CLR inactive {'ALS323) 18 16
Select 0 0
t Hold ti ft LKt
h old time after C Serial or parallel data 0 o] ns
TA Operating free-air temperature -55 125 0 70 °C

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

SN54ALS299 SN74ALS299
PARAMETER TEST CONDITIONS SN54ALS323 SN74ALS323 UNIT
MIN TYP: MAX MIN TYP:t MAX
VIK Vee = 4.5V, I = —18 mA -1.5 -1.5 v
Qa' or QW' Vec =45V, lop = —-0.4 mA 2.5 3.4 2.7 3.4
VOH Qa thru Oy Ve = 4.5V, IoH = -1 mA 2.4 3.3 A
Vece = 4.5V, IoH = -2.6 mA 2.4 3.2
, Vee = 4.5V, loL = 4mA 0.25 0.4 0.25 0.4
Qa’ or Qy’
VoL Vee = 4.5V, loL = 8 mA 0.35 0.5 v
Qa thru Oy Vcg = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4
Vge = 4.5V, loL = 24 mA 0.35 0.5
| A thru H Vee =55V, V| =55V 0.1 0.1 mA
Any other Ve = 5.5V, Vi=7V 0.1 0.1
IIHA Vee = 5.5V, Vi=27V 20 20 uA
LA Vee = 5.8V, Vi =04V -0.2 -0.2 mA
Qa’, Oy’ -15 -70 | -15 -17
lo§ l—BWTH— Vee = 5.5V, Vo = 2.25V —T) —77 1T =30 —13 mA
Qutputs high 15 28 15 28
Icc Vce = 5.5V, Outputs low 22 38 22 38 mA
Outputs disabled 23 40 23 40
+All typical values are at Vgg = 5V, Tp = 25°C.
AFor 1/0 ports (Qp through Qn), the parameters |y and [)_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, Igg.
182
TEXAS INSTRUMENTS 2.199

INCORPORATED
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Voc = 45V 55V,
Cp = 50 pF,
R1 = 5009,
FROM T0 R2 = 500 Q,
UNIT
PARAMETER (INPUT} {OUTPUT) TA = MIN to MAX
SNGAAL5299 SN74ALS299
SN54ALS323 SN74ALS323
MIN MAX | MIN MAX
Trvax 20 30 MHz
tPLH 4 16 4 13
CLK Qa thru QY
2
o : o o
tiL“ CLK Qp’ or Q' = - = -
HL .
" CIR Qp thru QW 6 29 6 22 ns
PHL {'ALS299 only) Qa or Qn’ 5 29 6 22
T — 6 21 6 6
tPZH G1, G2 QA thru Qy g 56 3 33 ns
PZL
T 7 21 7 7
tPZH 50, §1 Qa thru Qy - = . =
PzL
T g 1 70 1 8
t;fzz G1,G2 Qa thru Qy = = = =
tpHZ 3 18 3 16
0,s
Pz S 1 QA thru QH 5 35 3 55 ns

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

2200
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TYPES SN54ALS317, SN54ALS318, SN74ALS317, SNT4ALS318
256-BIT RANDOM-ACCESS READ/WRITE MEMORIES WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1882

Choice of 64 X 4 or 32 X 8 Organization SN54ALS317 . . . J PACKAGE
‘ALS217 and ‘ALS218 Are 3-State Versions of These SN74ALS317 . . . J or N PACKAGE
Memories (TOP VIEW)
Ao [ W20d vee
P-N-P Inputs and Buffer Outputs A1 Ez 1911 D3
Full On-Chip Decoding and Fast Chip-Enable Simplify :; 3 :3% 0:
sign 4 o
System Desig A4 Es 16[] Q2
@ Package Options Include Both Plastic and Ceramic As[le 5[] D1
Chip Carriers in Addition to Plastic and Ceramic DIPs Rg’:’ E; ::% g;
® Dependable Texas Instruments Quality and Reliability 52 Es 12[] Qo
GND[ro n[JNC ‘
description SN54ALS317 . . . FH PACKAGE
These monolithic TTL memories feature Schottky clamping for SN74ALS317 . . . FN PACKAGE
high performance and a fast chip-select access time to enhance {Top V'EZ:”
decoding at the system level. ¥z 2 Og
e
: 32 12019
write cycle
Y A3[]a 18(Ja3
Information to be stored in the memory is written into the Adlls 17(]p2
location selected by the address inputs {A) when the chip-select RA'V% ge 6jQz
{S1 and S2) and read-write (R/W) inputs are low. While R/W is o 37 '531
low, the memory outputs are off. When a number of outputs are "
bus-connected, this off state neither loads nor drives the data oo,
bus; however, it permits the bus line to be driven by other active 0 % 8 8 8
outputs or a passive pull-up.
SNG4ALS318 . . J PACKAGE
read cycle SN74ALS318 . . . Jor N PACKAGE
(TOP VIEW)
InformationAsto.red in the memory is available at the outputs Ao 7 Uz vee
when R/W is high and S1 and S2 are low. When either chip- A1 2 19]pa7
select input is high, the outputs are off. A2[]3 18% DQs6
A3[Js 170pas
A4 []s 18] pQ4
NC[Je  15dpa3
RIW [J7 1a[] pQ2
S§1Js 13(Jpa1
S§2(]s 120pao
GND [J1o 11JNC
SN54ALS318 . . . FH PACKAGE
SN74ALS318 . . . FN PACKAGE
{TOP VIEW)
NC — No internal connection.
PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated
This document contains  information TEXAS lNSTRUMENTS 2.201
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TYPES SN54ALS317, SN54ALS318, SN74ALS317, SN74ALS318
256-BIT RANDOM-ACCESS READ/WRITE MEMORIES WITH OPEN-COLLECTOR OUTPUTS

FUNCTION TABLE

FUNCTION = '”';_‘;Ts | ouTPUTS
Write L L L H
Read |L L w | D@
stored
Inhibit H X X H
X H X H
logic symbols
‘ALS317 ‘ALS318
0 RAN 64 X 4 o RAM 32 X 8
amdll 1o A lo
A1l (2) Al (2)
a3 | 0 a2 3| Al
a3 14 A &3 a3 4 3
Ag S| PV
as & 5 &
= 58 G1
518~ G1 52890
5219 RIW ﬂt;] C2 [READ]
i A2 TEn (READ] L1|EN [WRITE]
E 1C2 [WRITE]
pao1? A,2D azsl
DoLA,ZD Ak 112 4 . o3 7
by 18] (18) o, a1
02 17) ‘ (16) o, 002“;)
p3ie | | (18) o3 003((116’)
pasl8e o
Dos(17)I R
DQG((::—?)Q—V—‘
DQ7 —Le—p—

Pin numbers shown are for J and N packages.

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

SUPPIY VOIAGE, VO« v vt v it it i e e e e e s 7V
Input voltage: AllINPULS o . . o vt ittt e e e e e A"
O ports of ALSS 18 . . .o e e e e 5.5V

OFf-State OUIPUL VOIAGE .« « . v v v vt et et e e e et e et e e et e e et e e e e 7V
Operating free-air temperature range: SN54ALS317,SN54ALS318 .................. -55°Cto125°C
B SN74ALS317,SN74ALS318 . ...... ... .. 0°Cto70°C

Storage temperature raNGe . . . . . o v v e et e e e e -65°Cto150°C

2:202
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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
vVece Supply voltage 4.5 5 5.5 4.5 5 5.5 A"
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \%
VOH High-level output voltage 6.5 5.5 \Y]
loL Low-level output current 12 72 mA
tw(w) Duration of write pulse 50 50 ns
Address before R/WY 0 0
tsu Setup time Data before R/WH 50 50 ns
§ low before R/W? 0 0
Address 9] 0
th Hold time after R/Wt | Data 0 0 ns
S low 0 0
TA Operating free-air temperature -55 125 [o] 70 °C

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

SN54ALS317 SN74ALS317
SN54ALS318 SN74ALS318 UNIT
PARAMETER TEST CONDITIO
CONDITIONS MIN TYP: MAX | MIN TYPt MAX
VIK Vce = 4.5V, | = =18 mA -1.56 -1.5 \
10H Vge = 45V, VoH = 5.5V 0.1 0.1 mA
v Veec = 45V, loL = 12 mA 0.25 0.4 0.25 0.4 v
oL Vee = 4.5V loL = 24 mA 0.35 05
) All inputs Vee = 5.5V, V=7V 0.1 0.1 mA
! ‘ALS318 DQ ports Vee = 5.5V Vi =565V 0.1 0.1
All inputs 20 20
! =55V, =27V A
H "ALS318 DG portsA | "€ = %8V Vi 20 20 | ¥
All inputs -0.2 -0.2
! = 5. , Vy =0.4V A
I "ALS318 DO portea | YCC = 88V ! ~0.2 oz | "
Icc Vg = 5.5V 46 46 mA
$All typical values are at Vgg = 5V, Tp = 25°C.
AFor I/O ports, the parameters 1|y and ||_ include the off-state output current.
switching characteristics (see note 1)
Vce = 45Vto55V,
CL = 50 pF,
R1 = 5009,
FROM TO R2 = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = MIN to MAX N
SN54ALS317 SN74ALS317
SN54ALS318 SN74ALS318
MIN TYP: MAX | MIN TYP: MAX
ta(A) A Q or DQ 30 30 ns
ta(S) S Q or DQ 20 20 ns
tgr RIW Q or DQ 30 30 ns
tdis(S) 5 QorDQ 14 14 ns
1dis(R) RW QorDQ 18 18 ns
tAll typical values are at Vee = 5V, T = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

D2661, DECEMBER 1982

© 0 06 o © o

Multiplexed I/0 Ports Provide Improved Bit Density SN54ALS299, SN54ALS323 . . . J PACKAGE
R : ) SN74ALS299, SN74ALS323 . . . N PACKAGE
Four Modes of Operation: Hold (Store), Shift Right, (TOP VIEW)
Shift Left, and Load Data "
Operates with Outputs Enabled or at High Impedance 2
3-State Outputs Drive Bus Lines Directly 3
4
Can Be Cascaded for N-Bit Word Lengths 5
'ALS299 Has Direct Overriding Clear 6
7
‘ALS323 Has Synchronous Clear 8
Application: 9
Stacked or Push-Down Registers, Buffer Storage, and
Accumulator Registers SN54ALS299, SN54ALS323 . . . FH PACKAGE
Package Options Include Both Plastic and Ceramic SN74ALS299, SN74ALS323 . . . FN PACKAGE
Chip Carriers in Addition to Plastic and Ceramic DIPS (TOP VIEW)

Dependable Texas Instruments Quality and Reliability

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, SH74ALS352, SN74A8352
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

D2661, APRIL 1982

SN54ALS352, SN54AS352 . . . J PACKAGE

® Inverting Versions of 'ALS153 and ‘AS153
SN74ALS352, SN74AS352 . . . N PACKAGE
® Permits Multiplexing from N Lines to 1 Line (TOP VIEW)
© Performs Parallel-to-Serial Conversion 1601 Uevee
@ Strobe (Enable) Line Provided for Cascading (N Lines to BL]2 15[12G
n Lines) 1c3(]s 1A
1c2[a 13[J2c3
©® Typical ‘ALS352 Power per Multiplexer . . . 16 mW 1c10s  12[]2cC2
® Typical 'AS352 Average Propagation Delay Times 1co[Js  11[J2C1
Data Input to Output . . . 2.7 ns 1v{7»  wo[J2co
Strobe Input to Qutput . . . 4.5 ns GND[]s 9[J2y
Select Input to Output ... 4.5 ns
Fully Compatible with Most TTL Circuits
Package Options Include B‘m: Plastic and ce’?"‘g’ SN54ALS352, SN54AS352 . . . FH PACKAGE
Chip Carriers in Addition to Plastic and Ceramic DIPs SN74ALS352, SN74AS352 . . . FN PACKAGE
@ Dependable Texas Instruments Quality and Reliability (TOP VIEW)
description 0 O Slo
me—2Z >«

Each of these data selectors/multiplexers contains inverters and
drivers to supply fully complementary binary decoding data

selection to the AND-OR-invert gates. Separate strobe inputs @) 1C3 A

are provided for each of the two four-line sections. 1C2 2C3
NC NC

The SN54ALS352 and SN54AS352 are characterized for 101 202

operation over the full military temperature range of —55°C to
125°C. The SN74ALS352 and SN74AS352 are characterized
for operation from 0°C to 70°C.

FUNCTION TABLE

2C1

10111213

9

>00 >0

-2 23N0
[G) ~

NC—No internal connection

SELECT :
DATA INPUTS STROBE | QUTPUT logic symbol
INPUTS
B co _c1__c2 c3 G Y
X X X X X X H H LI PO
L L L X X X L H 5 2] 1)05
L L H X X X L L O
L H X L X X L H . MUX
1G —D»y EN
L H X H X X L L o,
1co —
H L X X L X L H 5
101 2 1 =7y
H L X X H X L L ],
H H X X X L L H a3
H H X X X H L L 5 Ls)
Select inputs A and B are common to both sections, 2C0 -L
ST .
(12)
22 1)
2c3

Pin numbers shown are for J and N packages.

2.206

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS352, SN54AS352, SN74ALS352, SN74AS352
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

logic diagram {positive logic)

~ M
16
=
ﬁco (6) r—
[
(5) —
1ch (7)__OUTPUT
1v
DATA 1 % 2
1c2 @ 1
QL
r (2)
8
SELECT <
(14)
A —-| >|
~
10)
(o ’—j:)—
[
1)
2c1
1 |
0ATA 2 ! (3) OUTPUT
{12
202 ) 2Y
cha a3 —
= O

_ 1s)
26 —o| >—

Pin numbers shown are for J and N packages.

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

SUpPly vOlage, VT - v i v it e e 7V

INPULVORAGE . . . . e e e e e 7V

Operating free-air temperature range: SN64ALS352, SN54AS352 .. .................. -55°Cto125°C

SN74ALS352,SN74AS352 ... . ... ... ... ... 0°Cto70°C

StOrage teMPErature FANGE . . . . v v v v v v v et bt e e e et et e e e e e e ~-865°Cto150°C
TEXAS INSTRUMENTS 2.207
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TYPES SN54ALS352, SN74ALS352
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54ALS352 SN74ALS352 UNIT
MIN NOM MAX |MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
V4 High-leve! input voltage 2 2 \
VL Low-level input voitage 0.8 0.8 \
-1
1oH High-level output current 56 mA
12
- loL Low-level output current o7 mA
Ta Operating free-air temperature -55 125 o] 70 °C

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

PARAMETER TEST CONDITIONS SN54ALS352 SN74ALS352 UNIT
MIN TYP$ MAX (MIN TYP: MAX
VIK Ve =45V, Il = -18mA -1.5 -1.5 A
\ =45V, | = —-1mA 2.4 3.3
VOH cc OH m v
Vge =45V IpH = -2.6 mA 2.4 3.2
v Ve =45V, loL = 12 mA 0.25 0.4 0.25 0.4 v
oL Vce = 45V IoL = 24 mA 0.35 05
AorB 0.2 0.2
=55V, =7V A
h Al others Vee =558V vi 0.1 o1 | ™
AorB 40 40
=55V, =27V A
K Al others Vee =5 Vi=27 20 20 | ¥
AorB -0.2 -0.2
\7 =55V, V| =04V A
L All others cc=% =0 -0.1 -0.1 m
le}] Veg =565V, Vo = 2.25V -30 -112 (-30 -112 mA
lcc Vee = 5.5V, See Note 1 6.5 6.5 mA
tAll typical values are at Vo = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
NOTE 1: Igc is measured with data and select inputs at 4.5 V, and G inputs grounded.
switching characteristics (see note 2)
Vecc=45Vto55YV,
CL = 50 pF, -
FROM T0 R1 = 500 Q,
PARAMETER (INPUT) (OUTPUT) R2 = 500 Q, UNIT
Ta = MIN to MAX '
SN54ALS352 SN74ALS352
MIN TYP: MAX MIN TYPt MAX
9 9
{PLH AorB Y ns
tPHL 9.5 9.5
6 6
tPLH Data (Any C) Y ns
tPHL 6 6
tPLH G Y 4 4 ns
tPHL 5 5

tAll typical values are at Vo = 5V, T = 26°C.
NOTE 2: For load circuit and voltage waveforms, see page 1-12,

ADVANCE INFORMATION
2.208 This page contains information on a new TEXAS lNSTRUM ENTS

product. Specifications are subject to
change without notice.
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TYPES SN54AS352, SN74AS352
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54AS352 SN74AS352
MIN NOM MAX | MIN NOM MAX UNIT
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \i
VIH High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 \%
10H High-level output current =12 __1 ;f mA
32 32
loL Low-level output current mA
481
TA Operating free-air temperature -55 125 0 70 °C

1The extended limits apply only if Vo is maintained between 4.75 V and 5.25 V.

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

SN54AS352 SN74AS8352
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYP: MAX UNIT
VIK Vee = 4.5V, I = -18mA -1.2 -1.2 \Y
Von Vce = 4.5V, IoH = -12mA 2.4 3.2 2.4 3.2 N
Vce = 475V, loH = —15mA 2.4 3.3
VoL Vg = 4.5V, loL = 32 mA 0.25 0.5 0.25 0.5 v
Ve = 4.75 V, oL = 48 mA 0.35 05
Iy Vce = 5.5V, Vi=7V 0.1 0.1 mA
4 Vge = 5.5V, V| =27V 20 20 HA
L Ve = 5.5V, Vi = 0.4V -0.3 -0.3 mA
le}] Vee = 5.5V, Vo = 2.25V -30 -112 | =30 -112 mA
icc Vee = 5.5V Qutputs high 21 21 oA
Outputs low 28 28

+All typical values are at Vg = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.

switching characteristics {see note 1)

Vee =5V, Vg =45Vto55V,
Cp = 15 pF, CL = 50 pF,
FROM 10 R1 = 500 Q, R1 = 500 Q, .
PARAMETER R2 = 500 Q, R2 = 500 Q, UNIT
{INPUT) (OUTPUT)
Ta = 25°C TA = MIN to MAX
‘AS352 SN54AS352 SN74AS8352
TYP: MIN TYP: MAX MIN TYP: MAX
'PLH AorB Y 4.5 4.5 ns
tPHL 4.5 4.5
tPLH 3 3
L Data (Any C) Y 55 35 ns
tPLH 5 v 4.5 4.5 ns
tPHL 4.5 4.5

+All typical values are at Vg = 5V, Tp = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.

PRODUCT PREVIEW [
This page contains information on a TEXAS IN STRUMENTS

product under development. Texas INCORPORATED 2-209
Instruments reserves the right to change or
discontinue this product without notice. POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54ALS353, SN54AS353, SN74ALS353, SN74AS353
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

WITH 3-STATE OUTPUTS

D2661, APRIL 1982

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

description

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°C to
125°C. The SN74ALS353 and SN74AS353 are characterized
for operation from 0°C to 70 °C.

FUNCTION TABLE

SELECT OUTPUT
INPUTS DATA INPUTS coNTROLOVTPUT
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 . . . J PACKAGE
SN74ALS353, SN74AS8353 . . . N PACKAGE
(TOP VIEW)

160 U vee
852 15[12G
1c3ls 1A
1c2(Ja 13[d2c3
1c1]s 2[J2c2
1cos 11J2c
vz +ofd2co
GND []s 9[]2y

SN54ALS353, SN64AS353 . . . FH PACKAGE
SN74ALS353, SN74AS353 . . . FN PACKAGE

(TOP VIEW)
(&)
10 © OIo
Qo-2Z>
| G S -
321
1C3[}4 18] A
1C2(]5 170 2c3
NC[] 6 16 [JNC
1C1]J7 15[]2C2
1CO[]8 14[]2C1
910111213
Vet Tt
>00 >0
-2 2 N0
() 3]

NC—No internal connection

logic symbol

(14)
A —=—Joy_ o
(2 }Gg

(1))
(6)
(5)

@)

1c2
103 3)
7 15
2C0
2C1
2c2
2c3

..
ol
m
z

()

;

=
2

a1 {9}
12)

2y

=
k=2

Pin numbers shown are for J and N packages

2:210
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TYPES SN54ALS353, SN54AS353, SN74ALS353, SN74AS353
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

logic diagram (positive logic)

STROBE _— (1)

ENABLE 16
Pco 16)
15) {
1e {7)_ouTtpur
DATA 1< v
1ca —
(3) |
(1c3

SELECT %

{11)

2C1

DATA 2 L 9y OUTPUT

(12) 2y

2C2

(13)
chs AD
{15)
STROBE [>
ENABLE 26

Pin numbers shown are for J and N packages.

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

SUPPlY VOIAGE, VG .+ - vt et et e e e 7V
INPUL VO . . . . o e e e e e e e e e e e e 7V
Voltage applied to adisabled 3-state OUtPUL . . . . . . oot i e e e 55V
Operating free-air temperature range: SN54ALS353, SN54AS353 .. .................. -55°Cto125°C
SN74ALS353,SN74AS3563 . ... ... i 0°Cto70°C
S1Orage teMPEratur@ FANGE . « . o v v v v e e e e et et e e e et e e e e e -65°Cto 150°C
TEXAS INSTRUMENTS 2211
INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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CTORS/MULTIPLEXERS

recommended operating conditions

SN54ALS353 SN74ALS353 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
VIH High-level input voltage 2 2 A
ViL Low-level input voltage 0.8 0.8 A
-1
IoH High-level output current 26 mA
12
n loL Low-level output current 27 mA
Ta Operating free-air temperature -55 125 (o] 70 °C

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

PARAMETER TEST CONDITIONS SN54ALS353 SN74ALS353 UNIT
MIN TYP: MAX | MIN TYP: MAX
Vik Vee = 4.5V, Il = -18 mA -1.5 -1.5 3
Ve =45V, IoH= —1mA 2.4 3.3
3 A
‘ OH Vge = 4.5V IoH = —-2.6 mA 2.4 3.2
. v Ve = 4.5V, oL = 12 mA 0.25 0.4 0.25 0.4 v
oL Voe = 4.6V loL = 24 mA 035 05
lozH Vceg = 5.5V, Vo = 2.7V 20 20 uA
lozL vee =55V, Vo =04V —-20 —-20 uA
A B 0.2 0.2
] Al others Vee = 5.5V, Vi=7V o1 x| mA
A B 40 40
| =55V, V) = 2.
H All others vee = 8.5V =27V 20 20| "
| A8 Vee = 5.5V Vi =04V 02 ~0.2 A
I Al others cec=53v =9 =01 o1 | "
108 Vee = 56.5V, Vo =225V -30 -112 | -30 -112 mA
Icc Vce =55V, All inputs at 4.5 V 8 8 mA
tAll typical values are at Vg = 6 V, Tp = 26°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)
Vec =45Vto55YV,
Cp = 50 pF,
FROM T0 R1 = 500 Q,
PARAMETER (INPUT) (OUTPUT) R2 = 500 Q, UNIT
Ta = MIN to MAX
SN54ALS353 SN74ALS353
MIN TYPt MAX| MIN TYP: MAX
t 9 9
PLH AorB Y ns
tPHL 9.5 9.5
t 6 6
PLH Data (Any C) Y ns
tPHL 6 6
tPzH G Y 4 4 ns
tPzL 5 5
tPHZ g Y 4 4 ns
tpLZ 5 5

tAll typical values are at Voo = 5V, Tp = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12,

ADVANCE INFORMATION
2-212 This page contains information on a new TEXAS lN STRUMENTS
product. Specifications are subject to INCORPORATED

change without notice. POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




TYPES SN54AS353, SN74AS353
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

recommended operating conditions

SN54AS353 SN74AS353 uNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 Y
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
-12 -12
loH High-level output current T mA
32 32
loL Low-level output current mA
481
TA Operating free-air temperature ~55 125 0 70 °C
tThe extended limits apply only if Voe is maintained between 4.75 V and 5.25 V.
electrical characteristics over recommended operating fres-air temperature range (unless otherwise noted)
SN54AS353 SN74AS8353
PARAMETER TE NDITIONS
ST CONDITIO MIN TYP: MAX | MIN TYP: MAX uNIT
VIK Vee =45V, I = —18 mA —-1.5 —1.5 \
Vee = 4.5V, | = -12mA 2.4 .2 2.4 .
VOH cC QOH 3 3.2 v
Vee = 4.75V, IoH = =15 mA 2.4 3.3
v Vee = 4.5V, loL = 32 mA 0.25 0.5 0.25 0.5 v
oL Voo = 475V, oL = 4B mA 035 05
lozH Vee =5.5V, Vo =27V £0 50 KA
lozL Vce = 5.5V, Vo =04V -50 -50 HA
A B 0.2 0.2
' ["All others Vec =85V, V=7V 0.1 o1 | ™
A B 40 40
IiH All others Vge = 56.5V, Vi =27V 20 2 A
A B -0.8 -0.6
L Al othars Vee = 5.5V, V=04V o3 o3 mA
0§ Vee = 5.5V, Vo = 2.25V -30 -112 [-30 -112 mA
Outputs high 21 21
Icc Vee = 5.5V, Outputs low 28 28 mA
Outputs disabled 29 29
+All typical values are at Voo = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
switching characteristics (see note 1)
L Veg =5V, Vgg = 45Vto55V,
CL = 15 pF, CL = 50 pF,
FROM To R1 = 500 Q, R1 = 500 Q,
PARAMETER (NPUT) (OUTPUT) R2 = 500 Q, R2 = 500 Q, UNIT
Ta = 25°C TA = MIN to MAX
'AS353 SN54AS353 SN74AS8353
TYPt MIN TYPt MAX | MIN TYPt MAX
t 4. 4.5
PLH AorB Y 5 ns
tPHL 4.5 4.5
tPLH 3 3
Data (Any C Y
tpHL ata (Any C) 2.5 2.5 ns
t 5 5
PzH Strobe Y ns
tpzL 6 6
. 1] 3 3
PHZ Strobe Y ns
ipLz 4 4
tAll typical values are at Voo = 5V, Tp = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
PRODUCT PREVIEW
This page contains information on a TEXAS lN STRUMENTS 2.213

product under development. Texas
Instruments reserves the right to change or
discontinue this product without notice.
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TYPES SN54ALS365 THRU SN54ALS368, SN74ALS365 THRU SN74ALS368
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

D2661, DECEMBER 1982

® 3-State Outputs Drive Bus Lines Or Buffer Memory SN54ALS365, SN54ALS366 . . . J PACKAGE
Address Registers SN74ALS365, SN74ALS366 . . . N PACKAGE
Choice of True or Inverting Outputs {TOP VIEW)
. . X G1[r Uss[dvee

Package Options Include Both Plastic and Ceramic adz 1s0G2

Chip Carriers in Addition to Plastic and Ceramic DIPs vyi[Qa s[das

® Dependable Texas Instruments Quality and Reliability $§ E: :g % Z:

A3 Y5

'ALS365, ‘ALS367  True Outputs SEe UHY

2 ‘ALS366, 'ALS368 Inverting Outputs GND[Js s[]v4

description

SN54ALS365, SN54ALS366 .. . FH PACKAGE
SN74ALS365, SN74ALS366 ... FN PACKAGE
(TOP VIEW)

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 gL is
increased to 48 milliamperes. There are no -1 versions of the
SNB4ALS’ parts.

The SN54’ family is characterized for operation over the full SN54ALS367, SN54ALS368 . . . J PACKAGE
military temperature range of —55°C to 125°C. The SN74’ SN74ALS367, SN74ALS368 . . . N PACKAGE
family is characterized for operation from 0°C to 70°C. (TOP VIEW)
1G[h ws{]vee

1A1[02  1s[]2G

1Y1 @3 1a[J2a2

1a2Ja 13 % 2Y2

1v20s  1202aA1

1A300e  n[J2v1

1v3[07  1w0[d1A4

GND[]s  o[]1va

SN54ALS367, SN54ALS368 . . . FH PACKAGE
SN74ALS367, SN74ALS368 ... FN PACKAGE
(TOP VIEW)

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS365 THRU SN54ALS368, SN74ALS365 THRU SN74ALS368
HEX BUS DRIVERS WITH 3-STATE QUTPUTS

logic symbols

‘ALS365 ‘ALS366
& & |en & G BN
&2 (15) &2 -
a2 5 vl—2 v Al ———::: b vhP—3 vt
a2 i 15 yp Az — 1) v,
a3 8 7 g A3 (1:” N s
s 12 —(::’, Y4 A4 ‘l = >—::’ Y4
as 02  ICE A5 T :13: s
ag 18] —— ve A6 —— Y6
‘ALS367 ‘ALS368
g & EN L EN
a2 S EIN A1 :3 o vy
1a2 W _—‘j’ 1% 112 = ‘j’ 1v2
1A3 —-—‘f(’) ‘ —'g’ 1v3 1A3 "'—(1:11 2 1y3
1ag 1O [EI 1an 4 19 1ys
G
2a1 2v1
282 2v2
logic diagrams (positive logic)
‘ALS365 ‘ALS366 ‘ALS367 ‘ALS368

G1 (1) G1 (1 1G (1) I > G | >
G2(15) G2(15)

Al {2) A1 (2) | (3) Y1 1A1(2) | 5 | (311Y1 1A1(2) I \/[ (3) 1v1
A2 (4} | () Y2 1A2 (4} | f | (B)1Y2 1A2 (4) ‘ \/E | (5) 1Y2
A3 (B) A3 (6) | (7) Y3 1A3 (6) | j | (7)1Y3 1A3 (6) | ;[ | {7) 1Y3
A4 (10} | 5 | (9)Y4 1A4 (10) [ j {9) 1Y4 1A4 {10} >[ (9) 1v4
A5 (12) I 5 (i} (11) Y5 — (15) = (15)

2G
A6 (14) 13) v A6 (14 I \/[ 2
( {13} Y6 (14) (13)ve 1

2A2

i

A2

4

(5]
<
N

!

S
=<
w

C
<
N

A

A4

-

1YS5 A5

I

2A1 2v1

282 U35v2

Pin numbers shown are for J and N packages.
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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, Vcc
Input voltage
Voltage applied to a disabled 3-state output
Operating free-air temperature range: SN54ALS365 thru SN54ALS368

SN74ALS365 thru SN74ALS368

Storage temperature range

recommended operating conditions |

-55°Cto125°C
0°Cto70°C
-65°Cto150°C

5.5V

SN54ALS365 SN74ALS365
THRU THRU
SNE4ALS368 sN7aaLsaes | UNIT
MIN NOM MAX [ MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current —12 15 mA
12
loL Low-level output current 24 mA
48t
TA Operating free-air temperature -55 125 0 70 °C

tThe extended limits apply only if Vo is maintained between 4.75 V and 5.25 V.
The 48-mA limit applies for the SN74ALS365-1 thru SN74ALS368-1 only.

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

SN54ALS365 SN74ALS365
PARAMETER TEST CONDITIONS THRU THRU
SN54ALS368 sN74aLs3es | UNIT
MIN TYPt MAX MIN TYP: MAX
ViK Ve = 4.5V, I| = -18 mA -1.5 -1.5 Y
Vce = 4.5V, IoH = -3 mA 2.4 3.2 2.4 3.2
VOH Vee = 4.5V, IoH = —-12mA 2 \
Vee =45V, loH = —15mA 2
Vee =45V, oL = 12mA 0.25 0.4 0.25 0.4
\ =45V, loL = 24 mA \
oL vVee = 4 oL =2%m 035 05
(loL = 48 mA for -1 versions)
l0ZH Vce = 5.5V, Vo = 2.7V 20 20 | uA
lozL Vee = 5.5V, Vg =04V -20 -20 uA
i Vee = 5.5 V, Vi=7V 0.1 0.1 mA
h Vce = 5.5 V, V=27V 20 20 | pA
I Vee = 5.5V, Vi =04V ~0.1 ~0.1 | mA
10§ Vee = 5.5V, Vo = 2.25V -30 -112 | =30 -112 mA
t high
oo B B
u
'ALS367 puts ow
lee Outputs disabled i3 13
Vge = 5.5V - mA
Outputs high 3
ALS366 O:tp:tz !olg 1(3) 10
w
'ALS368 puts
Qutputs disabled 11 "

tAll typical values are at Vg = 5V, T = 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 SN54ALS365 THRU SN54ALS368, SN74ALS365 THRU SN74ALS368
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

‘ALS365, ‘ALS367 switching characteristics (see note 1)

Vcc =45Vto55V,
CL = 50 pF,
R1 = 500 Q,
PARAMETER FROM To R2 = 5002, uNIT
(INPUT) (OUTPUT) TA = MIN to MAX
SNE4ALS365 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 - v 5 5 s
tpLz 8 8

'ALS366, 'ALS368 switching characteristics (see note 1)

Vec =45Vto55V,
CL = 50 pF,
R1 = 500 Q,
PARAMETER FROM To R2 - 5002 uNIT
(INPUT) {OUTPUT) Ta = MIN to MAX
SN54ALS366 SN74ALS366
SN54ALS368 SN74ALS368
MIN TYP$ MAX MIN TYP: MAX
1
PLH A v 6 5 ns
tPHL 5 5
PZH G Y 10 10 ns
tpzL 17 17
tPHZ G Y 8 6 ns
tpLz 6 6
tAll typical values are at Vo = 5V, Ta = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS373, SN54AS373, SN74ALS373, SN74AS373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

D2661, APRIL 1982

® 8 Latches in a Single Package SN54ALS373, SN64AS373 . . . J PACKAGE
. SN74ALS373, SN74AS373 . . . N PACKAGE
© 3-State Bus-Driving True Outputs (TOP VIEW)
® Full Parallel Access for Loading o vee
® Buffered Control Inputs 1QE 2 8Q
. . 1DL]3 8D
® P-N-P Inputs Reduce D-C Loading on Data Lines 20 (s 7D
® Package Options Include Both Plastic and Ceramic 2a(]s 7Q
Chip Carriers in Addition to Plastic and Ceramic DIPs 3as 6Q
. A 30 []7 6D
® Dependable Texas Instruments Quality and Reliability an s 50
. 4ae 5Q
description GND 1o c
These 8-bit latches feature three-state outputs designed
specifically for drivil highl apaciti latively low-
‘p I y r driving nig y capact “./e or re.a vew .w SN54ALS373, SN54AS373 . . . FH PACKAGE
impedance loads. They are particularly suitable for implementing £373. SN74AS373 EN PACKAGE
buffer registers, /O ports, bidirectional bus drivers, and working SN74AL ! C
. {TOP VIEW]
registers.
O
The eight latches of the ‘ALS373 and '‘AS373 are transparent og 8 é’ OOO
D-type latches. While the enable (C) is high the Q outputs will o § e § o 2 om0 o
follow the data (D) inputs. When the enable is taken low, the Q 3 212019
outputs will be latched at the levels that were set up at the D 2D[ja 18(] 8D
inputs. 2Q(]s 17070
. = 3Q(je 16(] 70
A buffered output-control input (OC) can be used to place the anfl7 150 60
eight outputs in either a normal logic state (high or low logic 4D s 140 6D

levels) or a high-impedance state. In the high-impedance state 9
the outputs neither load nor drive the bus lines significantly. The =
high-impedance third state and increased drive provide the g
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 ENABLEC D Q

L H H H

L H L L

L L X Qo

H X X Z

Copyright © 1982 by Texas Instruments Incorporated.
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TYPES SN54ALS373, SN54AS373, SN74ALS373, SN74AS373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE GUTPUTS

logic symbol

LI
L
DBV 1a
20 _14) 5L 2
30 _(0) ® a9
40_(8) 9 0
sp_{13) 12 _eq
60 _{14) | 15 6o
o_tn_} a8 _ o
gp_(18) 1 (19 8 ‘
logic diagram (positive logic)
oe D
o D )
2
@ ¢-olct 2o
10 1D
[
¢-olci 5)
20
204 10
$ofcr
(7) o1 18 _3q
ao 1D
¢-olct )
ap 8 10 4Q
¢dc1 (12
a
50 13! n P 5
o 1 115)
14
6012 o o—:—o| L—so
c1
o R,
70 1D

="
18 19) 8a
o P S— ] Y

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

Pin numbers shown are for J and N packages.

SUPPlY VOIaGE, VO - o vt et e i et e e e e e 7V
INpUEVOAgE . . . .o e e e e 7V
Voltage applied to adisabled 3-state OULPUL . . . . . . . ittt t it e 5.5V
Operating free-air temperature range: SN64ALS373,SNS4AS373 . ... ..o ii it iinnn. —55°Cto125°C
SN74ALS373,SN74AS373 . . ... 0°Cto70°C
Storage temperatur@ range . . . v v v v v vt vt et i e e e e e e e e —65°Cto150°C
TEXAS INSTRUMENTS 2.219
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TYPES SN54ALS373, SN74ALS373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

recommended operating conditions

SN54ALS373 SN74ALS373

MIN NOM MAX | MIN NOM MAX uniT
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
ViH High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 \]
IoH High-level output current -1 ~36 mA
loL Low-level output current 12 mA

s

tw Pulse duration, enable C high 10 10 ns
tsy Setup time, data before enable C} 10 10 ns
th Hold time, data after enable C 7 7 ns
TaA Operating free-air temperature -556 125 [o] 70 °C

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

PARAMETER TEST CONDITIONS SN54ALS373 SN74ALS373 UNIT
MIN TYP: MAX MIN TYP: MAX
VIK Ve =45V, = —18 mA -1.5 -1.5 \4
VoH Vec = 4.5V, IoH= —1mA 2.4 3.3 v
Vee = 4.5V IoH = —-2.6 mA 2.4 3.2
VoL Ve = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4 v
Vge =45V oL = 24 mA 0.35 0.5
lozH Vegc = 5.5V, Vo =27V 20 20 A
lozL Vee = 5.5V, Vo =04V -20 -20 HA
] Veg =56.5V, Vi=7V 0.1 0.1 mA
IIH Vee = 5.5V, Vi =27V 20 20 HA
L Ve =55V, V=04V -0.1 -0.1 mA
108 Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA
Qutputs high 9 9
Icc Veg = 5.5V Outputs low 16 16 mA
Outputs disabled 17 17

tAll typical values are at Vg = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.

ADVANCE INFORMATION
2.220 This page contains information on a new TEXAS INSTRUMENTS

product. Specifications are subject to

change without notice.
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TYPES SN54ALS373, SN74ALS373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vgc = 45Vt055V,
CL = 50 pF,
ETE FROM T0 R1 = 500 Q, UNIT
PARAMETER (INPUT} (OUTPUT) R2 = 500 Q,
TA = MIN to MAX
SNG54ALS373 SN74ALS373
MIN TYPt MAX [ MIN TYP: MAX
'PLH D Q 8 8 ns
IPHL 8 8
tPLH c Any Q 13 13 ns
tPHL 13 13
—_— 10 10
‘Pz oc Any Q ns
tpzL 12 12
— 7 7
{PHZ oc Any Q ns
tpLZ 9 9

$All typical values are at Vo = 5V, Tp = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.

D latch signal conventions

It is T| 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 Q. Aninput 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 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 a) s B 4 tir Ml g (5) _
(2) 2) ~—Q
c c1 c 2 c1
D (':)’ 10 (6) _ 5} 1(;& 10 (6)
iR Yl r ~~—— Q PRE —T S

Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Aiso 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 Q. Of course pin 5 (Q) is still in phase with the data input D, but now both are
considered active-iow.

ADVANCE INFORMATION
This page contains information on a new TEXAS INSTRUMENTS 2-:221
product. Specifications are subject to INCORPORATED
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= |

ATGHES WITH 3-STATE OUTPUTS

recommended operating conditions

SN54AS373 SN74AS8373 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 A\
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
-12 -12
10H High-level output current T mA
Low-level output current 32 32 mA
481
tw Pulse duration, enable C high ns
tsu Setup time, data before enable CY ns
th Hold time, data after enable C¥ ns
TA Operating free-air temperature -55 125 [o] 70 °Cc

tThe extended limits apply only if Ve 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 SNS4AS373 SN74AS373 UNIT
MIN TYP$ MAX [ MIN TYPt MAX
ViK Vcg = 4.5V, | = —18 mA -1.2 -1.2 v
Vo Vee = 4.5V, loH = —-12mA 2.4 3.2 2.4 3.2 v
Vee =475V, IoH = —-15mA 2.4 3.3
VoL Vee =45V, loL = 32 mA 0.25 0.5 0.25 0.5 v
Vee = 475V, loL = 48 mA 0.35 0.5
lozH Vee = 5.5V, Vo =27V 50 50 HA
lozL Vee = 6.5V, Vo =04V -50 ~-50 HA
] Vce = 5.5V, Vi=7V 0.1 0.1 mA
i% Vee = 56.5V, V=27V 20 20 WA
L Vce = 5.5V, V| =0.4V -0.2 -0.2 mA
[e}] Vee =55V, Vo =225V -30 -112 | -30 ~112 mA
Outputs high 65 65
Icc Vece = 6.5V Outputs low mA
Outputs disabled 65 65

tAll typical values are at Vo = 5V, T = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.

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

PRODUCT PREVIEW
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TYPES SN54AS373, SN74AS373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vec =5V, Vge = 45Vto55YV,

CL = 15pF, CL = 50 pF,

R1 = 500Q, R1 = 500 Q,

PARAMETER FROM TO R2 = 500 Q, R2 = 500 Q, UNIT
(INPUT) {OUTPUT) TA = 25°C Ta = MIN to MAX
‘AS373 SN54AS373 SN74AS373
TYP MIN TYP: MAX | MIN TYPf MAX

tPLH D a 4.5 4.5 ns
tPHL 4 4
t 7 7
PLH c Any Q ns
tPHL 5 5
1 — 3.5 3.5
PzH oc Any Q ns
tpzL 5 5
t — 3.5 3.5
Phz oc Any Q ns
tpLz 5.5 5.5

tAll typical values are at Vg = 5V, Tp = 26°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.

Additional information on these products can be abtained from the factory as it becomes avaitable.

PRODUCT PREVIEW
This page contains information on a TEXAS lNSTRUMENTS 2.223

product under development. Texas INCORPORATED
Instruments reserves the right to change or
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- TYPES SN54ALS374, SN54AS374, SN74ALS374, SN74AS374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

D2661, APRIL 1982

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

description

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
buffer registers, 1/0 ports, bidirectional bus drivers, and working
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 Q 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.

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 0°C to 70°C.

SN54ALS374, SN64AS374 . .
SN74ALS374, SN74AS374 . . .

oc
100
10
20 [
2a ]
3a [
30 [
4D [
aa(j
GND ]

SN54ALS374, SN54AS374 .
SN74ALS374, SN74AS374 . .
(TOP VIEW)

. J PACKAGE
N PACKAGE

(TOP VIEW)

W o N, bAE WN =

=
o

Vee-
8Q
8D
7D

. FH PACKAGE
. FN PACKAGE

FUNCTION TABLE (EACH FLIP-FLOP)

INPUTS OUTPUT
0C CLK D Q
L t H H
L t L L
L L X Qo
H X X z

2-224

This i inf
on a product under development. Texas

PRODUCT PREVIEW

INCORPORATED

Instruments reserves the right to change or

discontinue this product without notice.

Copyright © 1982 by Texas Instruments Incorporated

TEXAS INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



TYPES SN54ALS374, SN54AS374, SN74ALS374, SN74AS374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

logic symbol

o eden

PRPALLEE

] E S '; @ o
202 5 2q
a2 8 _3q
] ® 0
5o 1) 12 o
sp-12 | (5 ¢
o7 | te)
sp—12! L9 oo

logic diagram {positive logic)

> C1 {6)
7)
301 o P 3Q
bp C1 9
e >‘u) - Baa

q >—“2)50
5D 1D

08 fwi&u
L) 'C>131 D—M7Q
o183 i 4 o_:|£—“9’so

Pin numbers shown are for J and N packages.

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

SUPPIY VOIAGE, VO - v vt vttt et et ettt e e e e e e e e 7V
INPUEVOAGE . o o o ottt it et e e e e e e e e e e e e e 7V
Voltage applied to a disabled 3-stateoutput . . . . . ... . e e e 5.5V
Operating free-air temperature range: SN64ALS374,SNG4AS374 . . ... ... ... ... ... -565°Cto125°C
SN74ALS374,SN74AS374 .. ... ... ... ..., 0°Cto70°C
Storage temperature raNge . . . . . o v v v i vttt e e e -65°Cto150°C
TExAs INSTRUMENTS 2.225
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recommended operating conditions

SN54ALS374 SN74ALS374 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \2
-1
loH High-level output current I mA
12
2 lot. Low-level output current 22 mA
felock Clock frequency MHz
[ CLK high
t. Py i
W ulse duration l CLK Tow ns
tsy Setup time, data before CLK?t 10 10 ns
th Hold time, data after CLK? 4 9] ns
Ta Operating free-air temperature -565 125 (o] 70 °C

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

SNG64ALS374 SN74ALS374
PARAMETER TEST CONDITIONS MIN_ TYP: MAX | MIN TYPT MAX UNIT
VK Ve =45V, | = —18mA -1.5 -1.5 v
Vce = 4.5V, IOH = —1mA 24 3.3
VoH Vee = 45V IoH = -2.6 mA 2.4 3.2 v
VoL Vce = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4 v
Ve = 4.5V loL = 24 mA 0.35 0.5
lozH Vee = 5.5V, Vg =27V 20 20 uA
lozL Vee = 6.5V, Vo =04V -20 -20 uA
I Vcc = 5.5V, Vi =7V 0.1 0.1 | mA
M Vce = 5.6V, Vi=27V 20 20 | A
L Vege = 5.5V, V) =04V ~0.1 -0.1 mA
[fe} Veg = 5.5V, Vp = 2.25V -30 ~-112 | -30 -112 mA
Outputs high 11 11
Icec Vee =55V Outputs low 19 19 mA
Outputs disabled 20 20

$All typical values

areatVge = 5V, Tp = 25°C.

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
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 FLIP-FLOPS

switching characteristics {see note 1)

Vgc =45Vte55V,
CL = 50 pF,
FROM TO R1 = 500 Q,
UNIT
PARAMETER (INPUT) (OUTPUT) R2 = 500 Q,
Ta = MIN to MAX
SN54ALS374 SN74ALS374
MIN TYPE MAX [ MIN TYP: MAX
fmax 50 50 MHz
teLH LK Q 8 8 ns
tPHL 8 8
10 10
{PZH o¢c a ns
tpzL 12 12
tPHZ oc Q ’ 7 ns
tpLZ 9 9
$All typical values are at Vo = 5V, Ta = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
TYPICAL APPLICATION DATA
EXPANDABLE 4-WORD BY 8-BIT GENERAL REGISTER FILE
‘ALS374
OR 'AS374
EN
Cc
8 8
EN
'ALS139 c
OUTPUT A 1 XY o 8 8
ENABLE B 2 i N ¢ b
SELECT
I N
= 3P~
INPUT A
CLOCK { B P
SELECT G P
CLOCK LS ‘I—_h
EN
pC
8 8
[ >
8 L 48
7 3 Y
INPUT OUTPUT
TEXAS INSTRUMENTS 2.227
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q
ERED FLIP-FLOPS

recommended operating conditions

SN54AS374 SN74AS374 UNIT
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 A\
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \2
. -12 -12
IoH High-level output current T mA
32 32
n loL Low-level output current 281 mA
felock Clock frequency MHz
tw Pulse duration CLK high ns
CLK low
teu Setup time, data ns
before CLK?
th Hold time, data after CLK? ns
TA Operating free-air temperature -55 125 o] 70 °C

tThe extended limits apply only if Vo is maintained between 4.75 V and 6.25 V.

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

SN54AS374 SN74AS374
AM TEST DITION uNIT
PARAMETER ST CONDITIONS MIN TYP$ MAX | MIN TYPt MAX
VIK Vee =45V, I = —18 mA -1.2 -1.2 Vv
Vee =45V, | = —-12mA 2.4 3.2 2.4 3.2
VoK cc OH m v
Vee = 475V, IoH = -156mA 2.4 3.3
Vce = 4.5V, oL = 32 mA 0.25 05 0.25 05
VoL A\
Vce = 4.75V, loL = 48 mA 0.35 0.5
lozH Vee = 56.5V, Vo =27V 50 50 uA
lozL Vee = 5.5V, Vo =04V -50 -50 uA
Iy Ve = 5.5V, Vi=7V 0.1 0.1 mA
IIH Vce = 5.5V, V=27V 20 20 uA
0OC, CLK -0.1 -0.1
1 Vcec = 5.5V, Vi =0. A
L lData cc =55 1 =04V -1.3 -1.3 "
[[eX] Veg =55V, Vg = 2.25V -30 -112 | -30 -112 mA
Outputs high
Icc Vge = 5.5V Outputs low 84 84 mA
Outputs disabled 88 88

tAll typical values are at Voo = 6V, Tp = 256°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.

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 FLIP-FLOPS

switching characteristics (see note 1)

Vecc =5V, Veec =45Vto5.5V,
CL = 15 pF, CL = 50 pF,
FROM TO R1 = 500Q, R1 =5009,
PARAMETER
{INPUT) (OUTPUT) R2 = 5009, R2 = 500 , unIT
Ta = 25°C TA = MIN to MAX
‘AS374 SN54AS374 SN74AS374
MIN _TYP MAX [ MIN TYP: MAX | MIN TYP: MAX
fmax 165 . 165 MHz
t . .
PLH CLK a 5.5 5.8 ns
tPHL 6 6
t — . .
PZH ocC Q 3.5 3.5 ns
tpzL 5 5
t —_— . .
PHZ o¢ a 3.5 3.5 ns
tpLz 5.5 5.5

tAll typical values are at Veg = 5V, Tp = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.

TYPICAL APPLICATION DATA

BIDIRECTIONAL BUS DRIVER

ouTPUT ‘ALS374
CONTROL 1 —_] or AS374
[En
cLoCK 1 o«
= | |
ip D ¥
BIDIRECTIONAL BIDIRECTIONAL
DATA BUS 1 DATA BUS 2
‘ALS374
OUTPUT or 'AS374
_ CONTROL 2 EN
c1
CLOCK 2 ~
4V _J 1D
& <
- -
< <
< <
< &
< <
< <
< <
< <

CLOCK 1 H
BUS I
EXCHANGE ~L_J~
CLOCK ¢ ock 2 H B=N

CLOCK CIRCUIT FOR BUS EXCHANGE
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TYPES SN54ALS465 THRU SN54ALS468, SN74ALS465 THRU SN74ALS468
OCTAL BUFFERS WITH 3-STATE OUTPUTS

D2661, APRIL 1982

® Mechanically and Functionally Interchangeable with

DM71/81LS97 and DM71/81LS98
P-N-P Inputs Reduce Bus Loading

3-State Outputs Rated at IgL of 12 mA and 24 mA 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 DATA PATH

'ALS465 True

'ALS466 Inverting

'ALS467 True

'ALS468 Inverting
description

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 'ALS467 and 'ALS468 have two separate active-
low enable inputs each controliing four data buffers. In each
case, a high level on any G places the affected outputs at high
impedance.

The SNb54ALS465, SN54ALS466, SN54ALS467, and
SN54ALS468 are characterized for operation over the full
military temperature range of -55°C to 125°C.
The SN74ALS465, SN74ALS466, SN74ALS467, and
SN74ALS468 are characterized for operation from 0°C to
70°C.

SN54ALS465, SN54ALS466 . . . J PACKAGE
SN74ALS465, SN74ALS466 . . . N PACKAGE

(TOP VIEW)
g1y U] vee
A1z 191 G2
vi[js 18 A8
A2[s 1Jvs
v2(]s 16[] A7
A3(]s 15[] Y7
v3[]? 14[] A6
A4[]s  13[]ve
Ya([Jo 12[] A5
GND[Jro  #1[J Y5

SNS4ALS465, SN64ALS466 . . . FH PACKAGE
SN74ALS465, SN74ALS466 .. . FN PACKAGE
(TOP VIEW}

SNG54ALS467, SN54ALS468 . . . J PACKAGE
SN74ALS467, SN74ALS468 .. . N PACKAGE

(TOP VIEW)

1601 U200 vee
1a12 19026
1w1{s 18244
1a2{s  17J2va
1v2{]s  16[]2a3
1a3(]s  1s[]2v3
w37 1e[]2a2
1A4[0s  13[J2v2
14 12[]2a1
GND[J1o 11[J2va

SN54ALS467, SN54ALS468 . . . FH PACKAGE
SN74ALS467, SN74ALS468 . . . FN PACKAGE
(TOP VIEW)
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TYPES SN54ALS465 THRU SN54ALS468, SN74ALS465 THRU SN74ALS468
OCTAL BUFFERS WITH 3-STATE OUTPUTS

logic symbols

‘ALS465 ‘ALS466
& &
61_(.2._5 EN a‘]LB EN
G219 N G219 N
(2) 1 - (3) i2) 1 - (3)
A1—— > v Al——— Y Y1
Az 14 1 _® ., Az 18 6 .,
A3 L8) D _\a Az 8 D,
ag 8 9 _yq aa 18 9,
a5112) (AR g 112) 11 yg
ag 14 13) ye A 14 13) e
Ay 18 1s)_, Ay 118 (1s) o,
g 18 17)_yg ag 18 17 g
logic diagrams (positive logic)
‘ALS465 ‘ALS466
=, (1) = (1)
G1 G1
g2 19 — g2 O >— \
ap 2 PN @, ag 2 N [ (3 Y1
| |
Az _(4) N 5)_yop Ap @) 5,
I/

Az 8 I/I\E @, g 18 My,
g 18 NG @\, g 8 N [ @,
L~ |
A5 _12) NG an_ . A _\12) N 11 e
| |
ap 14 I/N: 13 . A 14 5 131 6
a7 _116) N as - a7 18! N as_ y,
| |
ag _18) NG a7n_ e ag 18 N 17 g
| |

Pin numbers shown are for J and N packages.
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TYPES SN54ALS465 THRU SN54ALS468, SN74ALS465 THRU SN74ALS468
OCTAL BUFFERS WITH 3-STATE OUTPUTS

logic symbols

‘ALS467 ‘ALS468
16 W EN 15 W EN
1a1 2 > v (:: 1Y1 1A1 ‘z’ > v :g; 1v1
1a2 & 5 iv2 182 & 1v2
1a3 18 LIV a3 8 ) 1y3
144 8 9 4va 14 18 O qya
LI LT P
2a1 12! > Vh— 2v1 2a1 12 > v ::;: 2v1
2a2 14 13 5va 2A2 (::: 2v2
A3 (::: s 2n3 b (15) ,ya
oaa t a7 o ang 18 R
logic diagrams (positive logic)
‘ALS467 ‘ALS468
15 [> 15
1142 S 3) 4y1 14142 i; 13} q1y4
| |
1a2 44 NS 181 4y2 1a2 @ { ; (5) qy2
v
1a3 18 NS @ 1vy3 1a3 {6 I ; 7 3v3
|7 |
1a4 {8 N @) q1va 1a4 8 { ; ) qva
l/
2G (19) |> 25 119)
aaq 1120 NG (1), oaq 112 (1) 4y,
-V
anz 18 NQ (13) 5y a2 118) 5 (13) Ly,
l/
a3 116) N (15) ,ys a3 116) l‘l; (15) ,y3
l/
2 1181 l/'\l: (7 ,ya 2 1181 5 17 Ly,

Pin numbers shown are for J and N packages.
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TYPES SN54ALS465 THRU SN54ALS468, SN74ALS465 THRU SN74ALS468
OCTAL BUFFERS WITH 3-STATE OUTPUTS

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

Supply voltage, Vcc
Input voltage
Voltage applied to a disabled 3-state output
Operating free-air temperature range: SN54ALS465 THRU SN54ALS468
SN74ALS465 THRU SN74ALS468

Storage temperature range

recommended operating conditions

SN54ALS465 SN74ALS465
THRU THRU
UNIT
SN54ALS468 SN74ALS468
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \Y
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \i
-12
10H High-level output current T mA
12
loL 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)

SN54ALS465 SN74ALS465
PARAMETER TEST CONDITIONS THRY THRU UNIT
SNG54ALS468 SN74ALS468
MIN TYP: MAX | MIN TYP: MAX
ViK Vee = 4.5V, I = -18mA -1.5 -1.5 \
Vee = 4.5V, lo = -3 mA 2.4 3.2 2.4 3.2
VOH Vee = 4.5V, loH = —-12mA 2 \
Ve =45V IoH = —15mA 2
v Vce =45V, loL = 12 mA 0.25 0.4 0.25 0.4 v
oL Vee = 45V oL = 24 mA 0.35 05
lozH Vece = 5.5V, Vo =27V 20 20 HA
lozL Vee = 6.5V, Vo =04V -20 -20 HA
] Veeg = 5.5V, V=7V 0.1 0.1 mA
IIH Vece = 5.5V, V=27V 20 20 KA
i Ve = 5.5V, V=04V -0.1 -0.1 mA
le}] Vce = 5.5V, Vo = 2.26V -30 -112 | -30 -112 mA
Outputs high
'ALS465
‘ALS467 Vce = 6.5V Outputs low mA
Outputs disabled
lcc
Qutputs high 6 11 6 10
'ALS466
: Vee = 5.5V Outputs low 13 25 13 22 mA
ALS468 -
Outputs disabled 17 28 17 25
+All typical values are at Ve = 5V, Tp = 26°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgs.
Additional information on these products can be obtained from the factory as it becomes available.
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TYPES SN54ALS465 THRU SN54ALS468, SN74ALS465 THRU SN74ALS468
OCTAL BUFFERS WITH 3-STATE OUTPUTS

‘ALS465, 'ALS467 switching characteristics (see note 1)

Vec =45Vt 55V,
CL = 50 pF,
R1 = 500 Q,
FROM TO R2 = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS465 SN74ALS465
SN54ALS467 SN74ALS467
MIN TYP: MAX | MIN TYP: MAX
t
PLH A Y ns
tPHL
tpzH =
G Any Y ns
tpzL v
t _
PHZ G Any Y ns
tpLZ
‘ALS466, 'ALS468 switching characteristics (see note 1)
Vcc =45Vt55YV,
CL = 50 pF,
R1 = 500 Q,
FROM T0 R2 = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS466 SN74ALS466
SN54ALS468 SN74ALS468
MIN MAX | MIN MAX
t 13
PLH A Y 3 16 3 ns
tPHL 2 11 2 9
1] = 4 16
PZH G Any Y 21 4 ns
tpzL 7 25 7 23
t — 2 1
oHZ - Any ¥ 2 2 I
tPLZ 5 25 5 22

$All typical values are at Vg = 5V, Tp = 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.
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TYPES SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522
8-BIT IDENTITY COMPARATORS

D2661, JUNE 1982—REVISED DECEMBER 1982

Compares Two 8-Bit Words SN54ALS’ . . . J PACKAGE
Choice of Totem-Pole or Open-Collector Outputs SN74ALS” . . . N PACKAGE
(TOP VIEW)
'‘ALS518, ‘ALS520, and ‘ALS522 Have 20-kQ Pull-up — Uz
Resistors on Q Inputs G 200 vee
po2 19 P=0
Package Options Include Both Plastic and Ceramic ao[]3 18] Q7
Chip Carriers in Addition to Plastic and Ceramic DIPs P1[a 17[] P7
0 Dependable Texas Instruments Quality and Reliability args 18] a6
P26  15[]P6
INPUT OUTPUT FUNCTION a2[J7 140l as
TYPE PULL-UP AND P3[]s  13[]Ps
RESISTOR | CONFIGURATION asfe 12Ja4
‘ALS518 Yes P=Q open-collector GND [ J10 ”j P4
‘ALS519 No P =Q open-collector SN5AALS’ FH PACKAGE
‘ALS520 Yes P=Q totem-pole T
—— SN74ALS’ . . . FN PACKAGE
‘ALS5211 No P=0Q totem-pole
— (TOP VIEW)
‘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 'ALS519 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 SNB54ALS518 through SN64ALS522 are characterized for
operation over the full military temperature range of —55°C to
125°C. The SN74ALS518 through SN74ALS522 are
characterized for operation from 0°C to 70°C.

*P=Q for 'ALS518 and 'ALS519, and P=Q for
‘ALS520, ‘ALS521, and ‘ALS522.

NC — no internal connection.

FUNCTION TABLE

INPUTS QUTPUTS
DPALA EN%BLE P=a e
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 ‘ALS521
comp comp comp
FUALENCN PR FRLESN PO FFRLIEESN PR o
po 2 B vg 12 po 12 o
by L4 a) @)
—_— P1 P ——aetd
T 0y 16) by 1)
T by 18 T
pg 111 P pa 11 P pg 10 P
o 131 b 0131 pg 013
pe 151 . pg 151 b 1151 -
e ] SRS I RO TE T I N LI ST |8 a0 b =5
a2 1o a0 0 JIYPRCI— P
a2 JOSIT] a8
o2 g oz 02—
a3 a3 a3
] e g ]
as o5& as
ST JIIE] JONIT)
18]
TR RTINS T B
logic diagrams (positive logic)
‘ALS518 ‘ALS520
‘ALS519 ‘ALS521
‘ALS522

pr 1) by 171

a8 a8

pp115) pg__15)

05 118! 26118

P5 s 5 {13)

as—14) as—1%)

1 4)
ar {5)
PO (2)
Qo (3)

Pin numbers shown are for J and N packages.

P-Q

PO

Qo

2.236
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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 VOIAGE, VO« v v vt et e e e e 7V
Input voltage: Qinputsof 'ALS518,’ALS522 .. .................. Ve + 0.5V or 5.5V, whichever is less
AlLOhEr INPULS . . o ot e e e A"
Off-stateoutputvoltage . ... ... ..ot vttt e e T 7V
Operating free-air temperature range: SN54ALS518, SN564ALS519, SNG4ALS522 ..... .. -55°Cto125°C
SN74ALS518, SN74ALS519, SN74ALS522 .. ......... 0°Cto70°C

Storage tempPeratUre FANGE .« o v v v v v v v b v s e e n e e e e s —-65°Cto150°C

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 \%
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
VOH High-leve! output current 5.5 5.5 \Y
loL Low-level output current 12 24 mA
Ta Operating free-air temperature -55 125 (o] 70 °C

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

SN54ALS518 SN74ALS518
SN54ALS519 SN74ALS519
PARAMETER TEST CONDITIONS UNIT
SN54ALS522 SN74ALS522
MIN TYP: MAX | MIN TYPf MAX
ViK Vo =45V, = —18mA 15 15 | v
ToH Voc =45V, Von= —56mA 01 0.1 | mA
N Voe =45V,  ToL = 12mA 025 04 02504 |
oL VeC =45V oL = 24 mA 035 05
| ['ALS518, ‘ALS522 Qinputs Ve = 55V, Vi = 55V 0.1 01 R
' [Alother inputs Vec =58V V=7V 01 o1 | "
"ALS518, 'ALS522 Q input 02 0. A
m - TP lVee =65V, V=27V 0 0.2 | m
All other inputs 20 20 HA
"ALS518, 'ALS522 Q inputs 06 0.6
I Veg = 5.5V, V=04V
L [N other inputs cc=5 1=04 o1 o] ™
"ALS518 17 117
lcc ['ALS518 Vee = 5.5V T 17 1117 | mA
"ALS522 5 15 g 15

tAll typical values are at Voc = 5V, Tp = 25°C.

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

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

SUPPlY VOAGE, VT - v v i ot v et e e e e e e e e e e e 7V
Input voltage: Qinputsof 'ALS520 ... ..........civinnninnn Vee + 0.5 Vor 5.5V, whichever is less
Allotherinputs . . ... e 7V

Operating free-air temperature range: SN54ALS520, SNB4ALS521 .................. -55°Cto125°C
SN74ALS520,SN74ALS521 . ....... ... ... ... ..... 0°Cto70°C

Storage temperature TaNgE .« . « . o v v v v vt e e e e e e e e e -65°Cto150°C

recommended operating conditions

SN64ALS520 SN74ALS520
SN54ALS521 SN74ALS521 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 \
IoH High-level output current -1 26 mA
12
loL Low-level output current 24 mA
TA Operating free-air temperature -55 125 [0} 70 °Cc

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

SN54ALS520 SN74ALS520
PARAMETER TEST CONDITIONS SN54ALS521 SN74ALS521 UNIT
MIN TYP: MAX | MIN TYPt MAX
ViK Vec =45V, = —18mA 15 ~15 | V
Voo = 45V, IgH = —1mA 24 33
Von cc OH m v
Vee = 45V IpH = 2.6 mA 2.4 3.2
v Vee = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4 v
oL Vec =45V IgL = 24 mA 035 05
| "ALS520 Q inputs Vec =55V, V| =55V 0.1 o1 [
! All other inputs Vee =65V Vi=7V 0.1 0.1
"ALS520 Q inputs ~0.2 ~0.2 | mA
| Vee =55V, V=27V
M T"All other inputs cc ! 20 20 | uA
“ALS520 Q input ~06 ~0.6
e — puts Vec =55V, V=04V mA
All other inputs -0.1 -0.1
08 Ve =55V, Vg =225V ~30 112 | -30 112 | mA
['ALss20 9 15 9 15
IcC ["acssa Vee = 5.5V 515 s s 1™

tAll typical values are at Voc = 5V, T = 26°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.

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)

Ve = 45V105.5V,

CL = 50 pF,
RL = 680 Q,
oM TO
PARAMETER (rl\?PUT) (OUTPUT) Ta = MIN to MAX UNIT
SN54ALS518 SN74ALS518
SN54ALS519 SN74ALS519
MIN MAX [ MIN MAX
tPLH Pora P=Q 16 37 15 33 ns
tPHL 3 18 3 15
tPLH g P=Q 15 37 | 15 33 ns
tPHL 3 18 3 15

'ALS522 switching characteristics (see note 1)

Vece = 45V1055V,

Cp = 50 pF,
PARAMETER FROM T0 RL = 680 Q, uNiT
-~ (INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS522 SN74ALS522

MIN MAX | MIN MAX
PLH PorQ =g 10 30 10 25 ns
tPHL 5 25 5 23
tPLH 3 P=a 8 30 8 25 ns
tPHL 8 30 8 23

tAll typical values are at Vog = 5V, Ta = 25°C.
NOTE 1. For load circuit and voitage waveforms, see page 1-12.

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

ADVANCE INFORMATION
This page contains information on a new TEXAS ]N STRUMENTS 2.239
bji to "

9 g
P! - Specifications are subj INCORPORATED
change without notice.

POST OFFIGE BOX 225012 ® DALLAS, TEXAS 75265

282




switching characteristics {(see note 1)

Vge =45Vto55Y,
CL = 50 pF,
R, = 500 Q,
R T
PARAMETER (IFNPOUn:') (OUT?’UT) Ta = MIN to MAX UNIT
SN54ALS520 SN74ALS520
SNG4ALS521 SN74ALS521
MIN MAX MIN MAX
tPLH —_— 3 16 3 12
P=
tPHL PorQ Q 5 25 5 20 ns
‘ tpLH — 2 16 2 12
P=
PHL ¢ e 5 23 5 22| ™

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

2:240
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TYPES SN54ALS533, SN54AS533, SN74ALS533, SN74AS533
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

D2661, APRIL 1982

8-Latches In a Single Package SN54ALS533, SN64AS533 . . . J PACKAGE
. . I . o ¢ SN74ALS533, SN74AS533 . . . N PACKAGE
3-State Bus-Driving Inverting Outputs (TOP VIEW)
Full Parallel Access for Loading _
oc [0 Uz vee
Buffered Control Inputs 1a02 119 sa
P-N-P Inputs Reduce D-C Loading on Data Lines ib[s 18Qsp
2004 177D
Package Options Include Both Plastic and Ceramic 2a (s 161 70 ‘
Chip Carriers in Addition to Plastic and Ceramic DIPs 3a[s 1s[)6a
@ Dependable Texas Instruments Quality and Reliability 3o [ 14[] 6D
4p[Js 13[]sD ‘
description 409 12[]s0Q
GND[Jio  11[JC
These 8-bit latches feature three-state outputs designed
specifically for driving highly capacitive or relatively low- SN54ALS533, SN54AS533 . . . FH PACKAGE
impedance loads. They are particularly suitable for implementing SN74ALS533, SN74AS533 . . . FNPACKAGE
buffer registers, 1/0 ports, bidirectional bus drivers, and working [TOP VIEW)

registers.

The eight latches of the 'ALS533 and 'AS533 are transparent
D-type latches. While the enable (C} is high, the Q outputs will
follow the complements of the D inputs. When the enable is
taken low, the Q outputs will be latched at the inverses of the
levels that were set up at the D 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 FUNCTION TABLE (EACH LATCH}
without need for interface or puil-up components. INPUTS OUTPUT
The output control does not affect the internal operation of the OC  ENABLEC D Q
latches. Old data can be retained or new data can be entered L H H L
while the outputs are off. L H L _H

L L X Qo
The SNB54ALS533 and SN54AS533 are characterized for H X X z

operation over the full military temperature range of —55°C to
125°C. The SN74ALS533 and SN74AS533 are characterized
for operation from 0°C to 70°C.

PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated
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TYPES SNH4ALS533, SN54AS533, SN74ALS533, SN74AS533
OCTAL D-TYP E TRANSPARENT LATCHES WITH 3-STATE OUTPUTS
logic symbol oc AU ST
LI P
|
o _fic 5 vk~ g
20 14 5) .5
3p L2 {8 35
40 18) ) 47
5p.13) 112) 55
60 114) (15) ¢35
7017 16) ;5
8D {18) (19) 83
logic diagram (positive logic)

o &l
-

(3) 1
10 10
- C1 {6) .
(4) 2Q
20 1D
c1 (6) -
7) 3Q
3D 10
*qc1 {9) -
(8) 4Q
4D 1D
o 12) -
(13) 5Q
D 10
-qCct {16)
14) 6
6D 1D
- C1 {16) _—
“an 7Q
7D 1D
—dc1 19) s
(18) —: i >° —38
D 1D

Pin numbers shown are for J and N packages.

abso

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

Supplyvoltage, VCC « .. v v v v i e A"

INpUtVOAgE . . . . e e 7V

Voltage applied to adisabled 3-state OULPUL . . . . . .« Lttt it e e 5.5V

Operating free-air temperature range: SN64ALS533,SN54AS533 ... ... ... ... ...... —-55°Cto125°C
SN74ALS533,SN74AS533 .. ... .. 0°Cto70°C

StOrage temMPerature FANGE . . v . v v v vt et e e e et e e e e e e e -65°Cto150°C
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TYPES SN54ALS533, SN74ALS533
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

recommended operating conditions

SN54ALS533 SN74ALS533 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \4
VIH High-leve! input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \2
-1
loH High-level output current 26 mA
12
loL Low-level output current 23 mA
tw Pulse duration, Enable C high ns
tsy Setup time, data before enable Ci ns
th Hold time, data after enable C! 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 SNS4ALSS33 SN74ALS533 UNIT
MIN TYP?: MAX | MIN TYP: MAX
Vik Vece = 4.5V, I = -18mA -1.5 -1.5 \%
Veg = 4.5V, IoH = -1mA 2.4 3.3
Von Voo =48V loH = —2.6 mA 24 32 v
VoL Vee = 4.5V, loL = 12mA 0.25 0.4 0.25 0.4 v
Vcc = 45V loL = 24 mA 035 05
lozH Vee = 6.5V, Vo =27V 20 20 uA
lozL Vcc =565V, Vg =04V -20 -20 uA
Iy Vecec = 5.5V, V=7V 0.1 0.1 mA
H Vee = 5.5V, V=27V 20 20 WA
liL Vec = 5.5V, Vi =04V -0.1 -0 mA
[le}] Vee = 6.5V, Vo =225V -30 -112 | -30 -112 mA
Outputs high 10 10
Icc Vee = 6.5V Outputs low 17 17 mA
Outputs disabled 18.5 18.5
+All typical values are at Voc = 5V, To = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.
Additional information on these products can be obtained from the factory as it becomes available.
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TYPES SN54ALS533, SN74ALS533
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vec = 45Vt055V,
Ci = 50 pF,
FROM TO R1 = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) R2 = 500 Q,
Ta = MIN to MAX
SN54ALS533 SN74ALS533
MIN TYP: MAX MIN TYP: MAX
*PLH D a 19 19 ns
tPHL 10 10
tPLH = 13 13
TPHL Cc Any Q 3 73 ns
tpzH — - 10 10
A
r— ocC ny Q 2 3 ns
tPHZ == = 7 7
Pz ocC Any Q 3 ) ns

$All typical values are at Voo = 5V, T = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.

D latch signal conventions

It is T! 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 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 Eﬁ) 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.

T
prE e
c

D
— (4
CLR _)_b

(3)

2 |

s L5 o
c1
1D
" = (6) a

R Mied g
c 2 e
5 ]

FRE s

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 Q. Of course pin 5 (Q) is still in phase with the data input D, but now both are

considered active-low.

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

SN54AS5633 SN74AS533 UNIT
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
-12 -12
IoH High-level output current T mA
32 32
loL Low-level output current 287 mA
tw Pulse duration, enable C high ns
tsy Setup time, data before enable C} ns
th Hold time, data after enable C! ns
TaA Operating free-air temperature -55 125 0 70 °C

tThe extended limits apply only it Vo is maintained between 4.75 V and 5.25 V.

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

SN54AS533 SN74AS633
PARAMETER TEST CONDITIONS MIN_ TYP: MAX | MIN TYP: MAX UNIT
VIK Vec =45V, I = -18mA -1.2 -1.2 \4
VoH Vee = 4.5V, lop = —-12mA 2.4 3.2 2.4 3.2 v
Vee = 475V, IoH = —15mA 2.4 3.3
VoL Vee = 4.5V, loL = 32 mA 0.25 0.5 0.25 0.5 v
Vege = 475V, loL = 48 mA 0.38 0.5
l0ZH Vee = 5.6V, Vo =27V 50 50 A
lozL Vee =5.5V, Vo =04V ~50 -50 uA
[] Veec = 5.5V, Vi=7V 0.1 0.1 mA
HH Vee =56.5V, V=27V 20 20 uA
liL Vege = 5.8V, Vi =04V -0.2 -0.2 mA
10§ Vee = 5.6V, Vo = 225V -30 -112 | -30 -112 mA
Outputs high 71 71
Icc Vcc =65V Outputs low mA
Outputs disabled
$All typical values are at Voo = 5V, Tp = 26°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
Additional information on these products can be obtained from the factory as it becomes available.
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TYPES SN54AS533, SN74AS533
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vec =5V, Ve =45Vtob65V,
CL = 15 pF, CL = 50 pF,
R1 = 500 Q, R1 = 6500 Q,
FROM TO
PARAMETER (IN;:JT) {OUTPUT) R2 = 500 Q, R2 = 500 Q, UNIT
Ta = 25°C Ta = MIN to MAX
‘AS533 SN54AS533 SN74AS8533
MIN TYP: MAX MIN TYP: MAX MIN TYP: MAX
tPLH D 3 5.6 5.5 ns
PHL 4 4
tPLH = 7 7
s
PHL C Any Q 5 5 n
tpZH _— — 3.5 3.5
Any Q S
tPZL oc Y 5 5.5 n
tPHZ — — 3.5 3.5
PLz ocC Any Q 55 55 ns

$All typical values are at Voo = 5V, Tp = 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.
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TYPES SN54ALS534, SN54AS534, SN74ALS534, SN74AS534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

D2661, APRIL 1982

® 3-State Bus-Driving Inverting Outputs SN54ALS534, SN64AS534 . . . J PACKAGE
SN74ALS534, SN74AS534 . . . N PACKAGE
® Buffered Control Inputs (TOP VIEW)
® P-N-P Inputs Reduce D-C Loading on Data Lines
® Package Options Include Both Plastic and Ceramic (T_CE1 Vee
Chip Carriers in Addition to Plastic and Ceramic DIPs 1QE§ gg
1D
© Dependable Texas Instruments Quality and Reliability 204 7D
2a[]s 78
description 3ae 60
These 8-bit flip-flops feature three-state outputs designed 3p[]? 6D
specifically for driving highly capacitive or relatively low- 49[: 8 5D
impedance loads. They are particularly attractive for 4a(]s 5Q
implementing buffer registers, /0 ports, bidirectional bus drivers, GND[J10 CLK
and working registers.
The eight flip-flops of the ’ALSSSft. and ’A.S.534 are edge- SN54ALS534, SNEAASE34 . . . FH PACKAGE
triggfred D-type flip-flops. On the positive transition of the clock, SN74ALS534, SNT4ASE34 . . . FN PACKAGE
the Q outputs will be set to the complement of the logic states (TOP VIEW)

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 SNB54ALS534 and SN54AS534 are characterized for

FUNCTION TABLE (EACH FLIP-FLOP)

operation over the full military temperature range of — 55 °C to ___INPUTS OUTPUT
125°C, The SN74ALS534 and SN74AS534 are characterized OC Clk D Q
for operation from 0°C to 70°C. L t H L
L 4 L H
L L x| Qo
H X X 2
|
PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated
This document contains information TEXAS ]N ST R U M EN TS 2_247
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TYPES SN54ALS534, SN54AS534, SN74ALS534, SN74AS534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

logic symbol

OC —DEN
1
cLK Ll D> c1
— |
1D @ 1D [’ v 2 1
02 B .5

H
» w
S 8
B |3
s |2
& W
o o

50 (13) 02 =
sp-14L 08) =
2047 18 5
a8 19 o~

logic diagram (positive logic)

111)
CLK=—{>01 @ =
P go_m

i Tlom

c1 15) =
2044 1D 2a
c1 E )~
21 Tio 3a
1 _
PR S vy B
<§c1 B (15) .=
o121 Tip 6Q
ic'n B (16},
PRyLLLI R B s 70
c1 B o119 o

18,
PEL 1D sa

Pin numbers shown are for J and N packages.

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

Supply voltage, Vcc
Inputvoltage . . . .. oot s e e e e e e e e e

Voltage applied to adisabled 3-state output . . . . ..o oot v e

Operating free-air temperature range: SN64ALS534, SN54AS534
SN74ALS534,SN74AS534 .. .. ... . i

StOrage temMPErature FANGE « . « « o v v v v v vt e v oo n e s e
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TYPES SN54ALS534, SN74ALS534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54ALS534 SN74ALS534 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \2
ViH High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 \
IoH High-level output current - Y mA
12
oL Low-level output current 22 mA
fclock Clock frequency MHz
CLK high

t Pulse durati
W ulse duration Tk Tow ns
tsu Setup time, data before CLK* ns
th Hold time, data after CLKt ns
TA Operating free-air temperature -565 125 o] 70 °C

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

SN54ALS534 SN74ALS534
PARAMETER EST CON
TEST CONDITIONS MIN TYP: MAX | MIN TYP: MAX UNIT
VIK Veec = 4.5V, Il = -18 mA -1.56 -15 \
Vee = 4.5V, IoH = -1 mA 2.4 3.3
VoH Vee = 46V IoH = —2.6 mA 24 32 v
v Veg = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4 v
oL Ve = 45V oL = 24 mA 0.35 05
lozh Veg = 5.5V, Vo =27V 20 20 WA
lozL Vee = 6.5V, Vo =04V -20 -20 uA
[] Vee = 5.5V, V=7V 0.1 0.1 mA
li4 Vee = 5.5V, V=27V 20 20 WA
liL Vee =556V, V=04V -0.1 -0.1 mA
Io§ Vee =556V, Vp = 2258V -30 -112 |-30 -112 mA
Outputs high 11 1"
Icc Veg =565V Outputs low 18 19 mA
Outputs disabled 20 20

+All typical values are at Vog = 5V, 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, lgs.

Additional inf on these prod can be ob d from the factory as it becomes available.
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TYPES SN54ALS534, SN74ALS534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vec = 45Vtob65YV,

CL = 50 pF.
PARAMETER FROM TO R1 = 6002, UNIT
(INPUT) {(OUTPUT) R2 = 500 Q,
Ta = MIN to MAX
SNGAALS534 SN74ALS534

MIN TYP: MAX | MIN TYP: MAX

fmax 50 50 MHz
. 1 -
PLH LK Any @ 8 8 ns

tPHL 8 8
tpzH . - 10 10
Any Q
tpzL oc v 12 12 ns
tPHZ . & 7 7
C Any @
tpLZ 0 ny 9 9 ns

$All typical values are at Ve = 5V, Tp = 256°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12,

D flip-flop signal conventions

It is Tl 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 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 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.

‘(12') s 5 o om e g 5) _
CLK F> c1 CLK :—;7’-—> c1 e

2 1 6 — B =D ® o
o Bl g F~— a BE —esls

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 Q. Of course pin 5 (Q) is still in phase with the data input D, but now both are
considered active-low.
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TYPES SN54AS534, SN74AS534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-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 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \i
. -12 -12
IoH High-level output current 157 mA
32 32
oL Low-level output current 251 mA
felock Clock frequency MHz
t Pulse durati CLK high
ul
W uls ation A ns
tsu Setup time, data before CLK? ns
th Hold time, data after CLKt ns
TA Operating free-air temperature -55 125 0 70 °C

1The extended limits apply only if Vg is maintained between 4.75 V and 56.25 V.

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

SN54AS534 SN74AS534
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX | MIN TYP: MAX
VK Ve =45V, I = —18 mA -1.2 -1.2 \i
V =45V, | = —-12mA 2.4 3.2 2.4 3.2
VoH [ofo] OH m v
Vee = 475V, IoH = —-15 mA 2.4 3.3
v Vce = 4.5V, loL = 32 mA 0.25 0.4 0.25 0.4 v
oL Vee = 475V, oL = 48 mA 0.35 0.5
'ozH Vce =65V, Vo =27V 50 50 | uA
lozL Vce = 5.5V, Vo =04V -50 -50 A
Iy Vce = 56.5V, Vi=7V 0.1 0.1 mA
1%} Vee = 5.5V, V=27V 20 20 uA
Oc, CLK -0.2 -0.2
1 = 5. Vi =04V
L ) Vce = 5.5V, | i3 13 mA
Io§ Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA
Qutputs high 84 84
Icc Vge =55V Outputs low mA
Outputs disabled
tAll typical values are at Vog = 5V, Tp = 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.
32
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TYPES SN54AS534, SN74AS534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vee =5V, Vee = 45Vtob55V,
CL = 15 pF, CL = 50 pF,
R1 = 500 Q, R1 = 500Q,
FROM TO
PARAMETER R2 = 500 Q, R2 = 500 Q, UNIT
{(INPUT) (OUTPUT)
Ta = 25°C Ta = MIN to MAX
'AS534 SN54AS534 SN74AS534
MIN TYP: MAX MIN TYPt MAX MIN  TYP: MAX
fmax 165 165 MHz
t — 5.5 5.
FLH CcLK Any Q@ 2 ns
tPHL 6 6
tpzH — — 3.5 3.5
oC Any Q
tpzL Y 5 5 e
1 — - 3.5 .
PHZ oc Any Q 3.5 ns
tpLZ 5.5 5.5

tAll typical values are at Vg = 5V, Tp = 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.
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TYPES SN54ALS538, SN74ALS538
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS

D2661, APRIL 1982

o 3-State Outputs SN54ALSE38 . . . J PACKAGE
. SN74ALS538 . . . N PACKAGE
O Output Polarity Control (TOP VIEW)
0 Data Multiplexing Capability v2 (v U2} vee
O Multiple Enables for Expansion v1(z2 1913
. . yo[]3 18]]v4
© Package Options Include Both Plastic and Ceramic OE1 4 0c
Chip Carriers in Addition to Plastic and Ceramic DIPs OE2 s 16[] G4
© Dependable Texas Instruments Quality and Reliability Als 1s[]G3
B[]z 1a[]G2
description Ys[Os 130Gt
Y6[]o 12{JAL
The ‘ALS538 decoder/demultiplexer accepts three address input GND 10 ny7
signals (A, B, C) and decodes them to select one-of-eight
mutually exclusive outputs. If the polarity control input {AL) is SN54ALS538 . . . FH PACKAGE
high, the outputs are active-low; if AL is low, the outputs are SN74ALS538 . . . FN PACKAGE
active-high. Two active-high and two active-low input enables (TOP VIEW)

are available for easy expansion to 1-0f-32 decoding with four
packages, or for data demultiplexing to 1-of-8 or 1-0f-16
destinations. A high signal on either of the output enables (OE1
and OE2) forces all outputs to the high-impedance state.

®
>
J

19

OE1[J4 18[]v4
The SN54ALS538 is characterized for operation over the full 0205 170 ¢
military temperature range of -55°C to 125°C. The Alls 16[] G4
SN74ALS538 is characterized for operation from 0°C to 70°C. B[] 7 15[ G3
Ys[]s 14(] G2
9
o ¥ ws Van ¥ an
oo~ J—
>z><o0
Q
FUNCTION TABLE (EACH DECODER/DEMULTIPLEXER)
INPUTS OUTPUTS
FUNCTION 1o Sealan G2 G3 G4|C_ B A [Yg Yq Y2 Y3 Ya Ys Yg Yy
High impedance] H X | X X X X |X X X |2 Z 2z 2z 2z z 2z 2
(AL = X} X HI|IX X X X|X X X|Z2 z2z z2 2z 2 2z 2z Z
L L]JL X X X |[X X X
Disable L LIX L X X |[X X X All outputs same
(AL = X) L LIX X H X |X X X level as AL
L L X X X HIJIX X X
L LJH H L L|fL L L|H L L L L L L L
L LIH H L L L L H L H L L L L L L
L LJH H L LjL H L|fL L H L L L L L
Active-High L L|JH H L L|L H H|L L L H L L L L
Qutput
(AL = L) L L|H H L L |H L L L L L L H L L L
L LJH H L L|H L HJL L L L L H L L
L L|H H L LIH H L L L L L L L H L
L L|H H L LJH H H]JL L t L L L L H
L L|H H L L L L L|fL 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
Qutput
(AL = H) 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|IH 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 ‘
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TYPES SN54ALS538, SN74ALS538
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS

logic symbols (alternatives)

XY DMUX
AL -2 Ty > aL 32 Inqg >
& &
OE1 (4N EN oE1 A EN
TEz S ZECEE
A {6) 1 0,07 (3) Yo A_L6) 0 0,10 ¥ (3) Yo
2 | s |, ey 2y s | bee oy,
(17) (1) (17) (1)
c——L Ja 2,a VYV —— Y2 c—+ 42 2,10 V }—— Y2
3,087 -8 v 310 7 2 v3
& 4 (18) & (18)
(13) L afV ——=—Y4 (13) 4,10 V [——— Y4
Gl —— (8) G1~——o (8)
(14) 5.afV———Y5 (14) 510 Vf—_—Y°
o2 o] Ga 6,05V |2 ve 62-—— 610 7 2 v
Ga 1o, gy T 53 L8y ’ (1
Sa (16) 7, a8V ——Y7 Ga {16] 710V —— Y7
logic diagram {positive logic)
AL (12) [:
—. (4
OE1 °
55, 1 _ij_ @
a8 DOTOD @
DI
B (7) _
(19)
*giﬂg— v3
| = HD
17
c 42 - | jj__; ® .
(14) :)I; 9
G2 =| ——— Y6
. (15) "D
G3 )i (11)
— Y7
=, (16) 1
Ga
Pin numbers shown are for J and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPIY VORAGE, VO T « t v v v vt et e e e e et e e e e e e e e e e e 7V
INPUEVORAGE . . o e e e e e e 7V
Voltage applied to adisabled 3-stateoutput . .. .. ... ... e 5.5V

Operating free-air temperature range: SN54ALS538
SN74ALS538

Storage temperature range

-55°Cto125°C

0°Cto70°C

-65°Cto150°C
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TYPES SN54ALS538, SN74ALS538
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54ALS538

SN74ALS538

UNIT
MIN - NOM  MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \2
VL Low-level input voltage 0.8 0.8 \
-1
IoH High-level output current 76 mA
12
loL Low-level output current >4 mA
Ta Operating free-air temperature -55 125 o] 70 °c

electrical characteristics

over recommended operating free-air temperature range {unless otherwise noted)

SN54ALS538 SN74ALS538
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPr MAX UNIT
ViK Vee =45V, = —-18mA -1.5 -1.5 \2
Vee = 4.5V, IoH = —-1mA 2.4 3.3
Vou Vee =45V |gH = 2.6 mA 24 32 v
VoL Vee = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4 v
Vege = 4.5V loL = 24 mA 0.35 0.5
l0ZH Vege = 6.5V, Vg =27V 20 20 kA
lozL Veec = 56.5V, Vp = 0.4V -20 -20 A
Iy Vec = 5.5V, V=7V 0.1 0.1 mA
iR Veec = 5.5V, Vi =27V 20 20 HA
i Ve = 5.5V, Vi =04V -0.1 -0.1 mA
108 Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA
Outputs high
Icc Vee = 6.5V Outputs low mA
Outputs disabled
tAll typical values are at Voo = 5V, 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, log.
Additional information on these products can be obtained from the factory as it becomes available.
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TYPES SN54ALS538, SN74ALS538
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vee =45Vto55YV,

CL = 50 pF,

R1 = 5009,

PARAMETER FROM 0 R2 = 500 Q UNIT
INPUT OUTPUT - ’
{ ! ! ! Ta = MIN to MAX
SN54ALS538 SN74ALS538
MIN  TYP: MAX | MIN TYP: MAX

1]
PLH A, B, C Any Y ns
tPHL
t
PLH GlorG2 Any Y ns
TPHL
1] — —
PLH G3 or G4 Any Y ns
tPHL
t
PLH AL Any Y ns
tPHL
1] —_— _—
PZH OE1 or OE2 Any Y ns
tpzL
tPHZ OE1 or OE2 Any Y ns
tpLZ

tAll typical values are at Voo = 5V, Ta = 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.
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TYPES SN54ALS539, SN74ALS539

DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS

D2661, APRIL 1982

3-State Outputs
Output Polarity Control
Data Multiplexing Capability

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

0 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°C to 125°C. The
SN74ALS539 is characterized for operation from 0 °C to 70 °C.

FUNCTION TABLE
(EACH DECODER/DEMULTIPLEXER}

FUNCTION | INPUTS OUTPUTS
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|wHw C o €
gz::i'h'gh L L L H|L H U v
L L H L|lUv v H L
AL =1 L L H H{|L L L H
] L L L L|L H H H
g:i'::;mw L L L H|H L H H
L L H L|H H L H
(AL = H L L H H{H H H L

SN54ALS539 . . . J PACKAGE
SN74ALS539 . . . N PACKAGE
(TOP VIEW)
1v2 [ U20[] vee
1wviQz 190 1v3
1vyo[Js 18] 1B
1ALJe 170 1A
10Es 160 1G
2a (s 15% 2G
2B([]7  14[]20€
2vy3[s  13[J2AL
2v2e  12[J2v0
GND [Jio  11]] 2Y1
SN54ALS539 . . . FH PACKAGE
SN74ALS539 . . . FN PACKAGE
(TOP VIEW)

Or-ron Om
> > > 0>
> -

S [ W G . ) G
3 2 12019
1AL 18|18
10E[Js 17014
2A )6 16[]1G
2B[] 7 152G
2v3(]s 14 ] 20E

9
N
NGO NNN

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 SN54ALS539, SN74ALS539
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS

logic symbols (alternatives)

NG
EN

—_—1

2
Ga

X/Y

0,057 2 1vo

1,08V <2 1v4
2,087 |- 1v2
3,087 19 qy3

26F 114

P

26 (s

logic diagram {positive logic)

— (16}

(4} Dc

(5) D

{17}

(18)

;

(13)

vy

(14)

o

(6)

(7)

(15) $

Pin numbers shown are for J and N packages.

2y2

—— 2Y3

DMUX
1L inio (3)
10E (5) I 0,10 ¥ T

(17) 1,10 Vp——
1A ol o ()
(18) G = 2,10 V|——
1B ———1 3 (19
158 3,10 V}——
ZAL’“_:”— (12)
— (14) 1<
20E — I (11
(6) —— 2Y1
2A
) e
T (8
2G ——
(19)
.l 1Y3
12
< (1mn
DT
)
9)
(8)
5 2v3
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TYPES SN54ALS539, SN74ALS539
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS

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

SUPPlY VORAGE, VO G+t - o v et e e e e e 7V
IRPUEVORAGE . . . ottt e e e e e e 7V
Voltage applied to adisabled 3-state OULPUL . . . . . . .t vttt i e e 5.6V
Operating free-air temperature range: SNSG4ALS539 .. . .. .. ... . . . i —55°Cto125°C
SN74ALS539 .. . ... e 0°Cto70°C
Storage temperatur@ range . . . v v v v vt v e et e et e e e e e s -65°Cto150°C
I
recommended operating conditions
SN54ALS539 SN74ALS539 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 A\
ViL Low-level input voltage 0.8 0.8 A
-1
loH High-level output current 76 mA
12
loL Low-level output current 74 mA
TA Operating free-air temperature -55 125 o] 70 °c

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

PARAMETER TEST CONDITIONS SNE4ALS639 SN74ALS539 UNIT
MIN TYP: MAX | MIN TYP: MAX
VIK Vee =45V, I} = —18 mA -1.5 -1.5 v
Vee = 4.5V, IoH = —1mA 2.4 3.3
VOH \%
Vee =45V IoH = —2.6 mA 2.4 3.2
VoL Vee = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4 v
Vee = 4.5V loL = 24 mA 0.35 0.5
lozH Vec =565V, Vo =27V 20 20 uA
lozL Vee = 6.5V, Vo = 0.4V -20 -20 uA
1) Vege = 5.5V, V=7V 0.1 0.1 mA
K Vee = 6.5V, V=27V 20 20 uA
L Vece = 5.5V, V=04V -0.1 -0.1 mA
o8 Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA
QOutputs high
Icc Vgec = 5.5V Outputs low mA
Outputs disabled
tAll typical values are at Voo = 5V, T = 26°C.
§The output conditions have been chosen 1o produce a current that closely approximates one half of the true short-circuit output current, Igg.
Additional information on these products can be obtained from the factory as it becomes available.
TEXAS INSTRUMENTS 2.258
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TYPES SN54ALS539, SN74ALS539
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS

switching characteristics {see note 1)

Vee = 45Vt05.5V,
CL = 50 pF,
FROM 10 R1 = 500 Q,
PARAMETER (INPUT) (OUTPUT) R2 = 500 Q, UNIT
TA = MIN to MAX
SN54ALS539 SN74ALS539
MIN TYP: MAX MIN TYPt MAX
t
FLH AorB Y ns
tPHL
tPLH g Y ns
tPHL
tPLH P Y ns
PHL
1, w——
PZH oc Y ns
tpzL
tPHZ oc Y ns
tpLZ

tAll typical values are at Voo = 5 V,

Tp = 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.
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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 SN54ALS540, SN54ALS541 . . . J PACKAGE
Memory Address Registers SN74ALS540, SN74ALS541 . . . N PACKAGE
TOP VIEW
P-N-P Inputs Reduce D-C Loading { !
Data Flow-Thru Pinout (All Inputs on Opposite &1 [0 U2 vee
Side from Outputs) a1 [z 197 G2 .
O Package Options Include Both Plastic and A2 []3 18] v
Ceramic Chip Carriers in Addition to Plastic A3 []a 170 v2
and Ceramic DIPs A4 s 18] Y3
As [Js  1s[]va
0 Dependable Texas Instruments Quality and As 07 14[] Y5
Reliability A7 s 130ve
A8 o 120 Y7
description GND Qo n1[Jvs

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.

SN54ALS540, SN54ALS541 . . . FH PACKAGE
SN74ALS540, SN74ALS541 . . . FN PACKAGE
(TOP VIEW)

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°C. The SN74ALS540 and SN74ALS541
are characterized for operation from 0°C to 70°C.

logic diagrams (positive logic)

'ALS540 ‘ALS541
§1 g1 —1L
logic symbols e [ = b [ =
18,
Al 2 i Y1 Al 2] # Y1
‘ALS540 ‘ALS541
Azt SESILA Y Az 2 | a7y,
. & )
[T L N N [SALE N EN Aad8) ner o OS] ue
521901 219N — —
-
1 - m | C 15) (s) aat8) I{ 115)
(2) a8 (2) 08 A4 Y4 va
ar— > 7 Y1 Al—— D v Y1 |
U c) I a7 v, A8 an v, 1 e
oLl ae) . “ 08 oy as® |08 g a5 | 14 g
8 15) vy pgulS) as) o,
A58 M) s a8 0y y‘ (LTI U] NQ (LTI
262 1) o el 03)_ye |
az-8) 02) vy aqt8) 102, o ) D e
9 an 9 an — ———
Ag——— v8 v8
19 N 11 © |\£ 1
Pin numbers shown are for J and N packages A8 V v8 l/ Y8
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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)

SUPPIY VORAGE, VO - v v o vt i et e e e e 7V
DU VOIGE .« v v o et e e e e e e e e 7V
Voltage applied to adisabled 3-stateoutput . . . . . . . ... L e 55V
Operating free-air temperature range: SN54ALS540, SNB4ALSE41 .. ..........: ..., -55°Cto125°C

SN74ALS540,SN74ALS541 . ....... ... ... ... ...... 0°Cto70°C

Storage temperature L LT L

recommended operating conditions

-65°Cto150°C

SN54ALS540 SN74ALS540
SN54ALS541 SN74ALS541 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 A\
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
-12
IoH High-level output current s mA
12
loL 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)

SN54ALS540 SN74ALS540
PARAMETER TEST CONDITIONS SN64ALS541 SN74ALS541 UNIT
MIN TYP: MAX MIN TYPf MAX
Vik Vce = 4.5V, = —18mA -1.5 -1.5 v
Ve = 4.5V, I0H = -3 mA 2.4 3.2 2.4 3.2
VOH Vee = 4.5V, I0H = ~-12mA 2 \Y
Ve = 4.5V I0H = —15 mA 2
v Ve =45V, loL = 12 mA 0.25 0.4 0.25 0.4 v
oL Voo = 4.5V oL = 24 mA 035 05
lozH Vee = 5.5V, Vo =27V 20 20 uA
lozL Vce = 6.5V, Vo =04V ~20 ~20 | #A
0 Vcc = 6.5V, Vi=7V 0.1 0.1 | mA
IH Vee = 5.5V, Vi =27V 20 - 20 uA
I Vee = 5.5 V. Vi =04V —0.1 -0.1 | mA
108 Vce = 6.5 V, Vo = 225V -30 ~112 | -30 —112 | mA
Outputs high 156 15
‘ALS540 Vee =565V Outputs low 18 18 mA
lec Outputs disabled 19 19
Outputs high 15 15
‘ALS541 Ve = 6.5V Outputs low 18 18 mA
Outputs disabled 19 19

tAll typical values are at Vo = 5V, Tp = 25°C.

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

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 =45Vto55V,
Cy = 50 pF,
R1 = 500 Q,
PARAMETER FROM o R2 = Sgg Q, UNIT
(INPUT) (OUTPUT)
Ta = MIN to MAX
. SN64ALS540 SN74ALS540
MIN TYP: MAX MIN TYP$ MAX

tPLH A Y 6 6 ns
tPHL 6 6
tpzH G % 13 13 ns
tpzL 18 18
tPHZ G v 7 7 ns
tPLZ 11 11

'ALS541 switching characteristics (see note 1)

Vcc =45Vto55V,
Cp = 50 pF,
R1 = 5009,
FROM TO 00
PARAMETER (INPUT) (OUTPUT} R2 = 500 Q, UNIT
TA = MIN to MAX
SN54ALS541 SN74ALS541
MIN TYP: MAX MIN TYP:t MAX
1
PLH A v 6 6 ns
TPHL 6 6
1 o
PZH IS v 13 13 ns
tpzZL 18 18
1] -
PHZ g v 7 7 ns
tpLz 1 11
+All typical values are at Vg = 5V, T = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS

D2661, DECEMBER 1982

description

Carry Output for n-Bit Cascading SN54ALS560, SN64ALS561 . . . J PACKAGE
. . . SN74ALS560, SN74ALS561 . . . N PACKAGE
Buffer-Type Outputs Drive Bus Lines Directly (TOP VIEW)

Choice of Asynchronous or Synchronous Load or Clear v
cC

RCO

cco

G

Qa

QB

Qc

Qp

ENT

SLOAD

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

SN54ALS560, SN64ALS561 . . . FH PACKAGE
SN74ALS560, SN74ALS561 . . . FN PACKAGE
The 'ALS560 decade counters and ‘ALS561 binary counters are (TOP VIEW)
programmable and offer synchronous and asynchronous

=}
clearing as well as synchronous and asynchronous loading. All <

QO
synchronous functions are executed on the positive-going edge < é g §’ 2
of the clock. o o ) p i g -

3 21219

The clear function is initiated by applying a low level to either B(]4 18] cco
Asynchronous Clear (ACLR) or Synchronous Clear (SCLR). chs 1706
Asynchronous (direct) clearing overrides all other functiops of Df]s 16[] Qa
the device, while synchronous clearing overrides only the other ENP[] 7 15[] Qg
synchronous functions. Data is loaded from the A, B, C, and D ACLR[]8 14 Qc
inputs by applying a low level to Asynchronous Load (ALOAD) or 9 1011 1213
by the combination of a low level at Synchronous Load (SLOAD) =
and a positive-going clock transition. The counting function is Id Z |« E [e]
enabled only when Enable P (ENP), Enable T (ENT), ACLR, @ "g

ALOAD, SCLR, and SLOAD are all high.

A high level at the Output Enable (G) 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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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561

SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS

FUNCTION TABLE

INPUTS
G ACIR ALOAD SCLR _SLOAD _ ENT ENP CLK OPERATION
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 ‘
logic symbols
*ALS560 *ALS561
CTRDIV10 CTRDIV16
540 ey G2 ~Jenro
ent 12l ent 42l
ENP ) G2 ENP ﬂ._ G2
scin 2o 6eT=0 (sYNC CLRI scrr 2 g 6cT-0 [sYNC cLR]
M3 [COUNT] M3 [COUNT]
SLOAD “—”ﬁ M4 [SYNC LOADI] SLOAD ﬂl’ﬁ M4 [SYNC LOAD]
M5 [COUNT] MS [COUNT]
cik 2ot co/1.2,3,5+ cLK u—'t;> 611,235+
z7 {18) 27 18) '
R8N er-o 71,29 =0 ‘:(::z o 8 o1 7,1,2,9 __L:m ccg
ALOAD ﬂ_b_fa 1 ‘°T=9’°*:__‘_ ATORD Ea cs 1(CT=15)G9 [— =~ RC
A3 YT ool o, @) 4 607D 105 16) g,
g 4 1 15) g g Ja 1s) o
P ) 14) o c 18 14) o
p {8 13) o p -8l 13) op

Pin numbers shown are for J and N packages.
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS

'ALS560 logic diagram (positive logic)

cin___ o
12
ent 12
7
enp 2 us oo
)
SClR —o
19 peo
E D— -
SLOAD
ck 2 Do
— @ ~
ACLR >
o = .
ALOAD >
(3} I N~
. > — | =150 H
—/
%9 Cc1
——— D (16} aa
(4) <
8 v { 1 ; : ||
-
> C1
o E LI
: r
L) Ja I
v 1 — ), -02
 — D
po=>C1 14
= B bS] 19
|
© - :]
D V> | — R
s
o> C1 (13)
1D Qp

Pin numbers shown are for J and N packages
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TYPES SNb4ALS560, SN54ALS561, SN74ALS560, SN74ALSH61
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS

'ALS561 logic diagram (positive logic)

= 17
G >—
12}
ENT * {
7N
ENP 18 ceo ‘
— (9} RPN
SCiR —>— 2
j ) 19)
(1) - —— RCO
SLOAD
ck 2 Do
(8)
ACLR S
ACLR D
— L‘&
ALOAD >
3) J I_E |
A
1 -A R
1 = I s
— F
- C1
| ) (16) e
g N
-1 [ R
{ s
Ho> c1 (15)
D Qg
—
(5} I e
< 1 )| L R
r = S
- c1 (14)
1D —— ac
N | r
(6) [ T
o 1" g L toR
. | S
o> C1 13
— 1D 3 Qp
Pin numbers shown are for J and N packages
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS

'ALS560 typical load, count, and inhibit sequences

& 1

merm |

- N
= i
ENP [\\\\l\\] KooNT cAReY

ENT B\\|\\1 Eooln'r CA:REB : |
oLk W
A Ni I NNNNNN\TRRRAE \\\\\!: NN N : DoNTCA&\\ “\ g
s N ; l&%&\\‘ﬂm&?e“f\\\\\\\\\]l [NNNNNAN \\\\\ DON'T CARE K\ MRS
c N ': RN DONT. CARE \\NI AR \DONTCARE Ty

> N L\\&%QNSA?E:\\\\\\HI _OESSGGG:TtE N
__}__I_L_!_T_FT l“l 11 L\ \mz&\\w ru

} J:_'[ t\\\HI 2N \[ i

o 1 LI S
ap 1 | l ] NN
o ] 0 1
o | i :

]
1 |
| |
| |
Js 7 8 9 o 1+ | b7 s 9o o 1} HI-Z 1 5 be— i counring —»]

ASYNC ASYNC SYNC SYNC COUNTING CONTINUES
CLEAR LOAD CLEAR LOAD
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS

*ALS561 typical load, count, and inhibit sequences

P NN EDoNT CAREY
|

NN DON'T CAREY

o W

G ! l

| |

ACLR __F | |
| |

SCLR L] | |
| | |

aoas | L | | !
| ! | |

SLOAD | VL] | |
i | I |

| I

| |

| |

| |

A N : R DON'T CARE N |L\ N I\DON’T‘CARE N
s Y { RN DONT EARE “ l R borcaee I \l Ny
¢ N: RRRRXNBONT GARE Vk N N \ DON'T CARE : I N\

L | |
r ! RRNONNEONT CARE \\&M\ M. \ DON'T CARE 1 N\
I
I

0a \\\‘II!A\\\

| |
L e L B R
e — I L1 ]

| | | | |
w —J Lt ]

|
|
|
|
RH-Z W :
|
|
|
|
I
|

| ]
RCO : 1 !
M

I
|
|
cco ! |
|12 132 14 15 0 1 l |13 14 15 [} 1.| HI-Z |5 IQ—(NHIBITCOUNTING—D'
G

ASYNC  ASYNC SYNC SYNC CONTINUE COUNTIN!
CLEAR LOAD CLEAR LOAD
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561

SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE QUTPUTS

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

SUPPIY VOIAGE, VG - v v o v ot ittt e e e e e e
LT« TR AV 1 - T - PR
Operating free-air temperature range: SN54ALS560, SN54ALS561

SN74ALS560, SN74ALS561
Storage temperature TaN@E . . . v v v v v v v v e s o st it e e e e e

recommended operating conditions

0°Cto 70°C
-65°Cto 150°C

SN54ALS560 SN74ALS560
SNS4ALS561 SN74ALS561 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 Vv
[ High-level output volta Q outputs il 2.6 mA
OH ghievel output vottage CCO and RCO ~0.4 ~0.4
1 Low-level output ent Q outputs 12 24 mA
oL w-level output curr CCO and RGO 2 s
'ALS560 0 18 0 20
fclock  Clock frequency "ALS561 o 25 o 30 MHz
ACLR or ALOAD low 20 16
i 7.
' “ALSB60 CLK high 27.5 25
tw Pulse duration CLK low 27.5 25 ns
, CLK high 20 16.5
ALSS81 CLK low 20 16.5
ENP, ENT [N 25 20
Low 25 20
DataatA,B,C,D 25 20
Low 21 15
i LR ns
tsy Setup time before CLKt SC High (nactive) 35 30
STGAD Low 20 15
High (inactive) 35 30
ACLR or ALOAD inactive 10 10
th Hold time after CLK? for data, ENP, ENT, SCLR, or SLOAD 0 [o] ns
Ta Operating free-air temperature -55 125 o] 70 °C
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561

SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS

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

SN54ALS560 SN74ALS560
PARAMETER TEST CONDITIONS SNB54ALS561 SN74ALS561 UNIT
MIN TYP MAX [ MIN TYP: MAX
VIK Vee =45V, I = —18 mA -1.5 -1.56 \
Ve = 4.5V, = - . .
Q outputs cc =45V loH 1 mA 2.4 3.3
Von Vee = 45V IoH = —-2.6 mA 2.4 3.2 v
Vee = 4.5V, l = -0.4mA .5 .
€CO and RCO cc=45Vv OH 04 m 2 3.4
Vee = 45V loH = -0.4mA 2.7 3.4
Vee = 4. = . K X X
Q outputs cc =45V, loL = 12 mA 0.25 0.4 0.25 0.4
VoL Vge = 4.5V loL = 24 mA 0.35 0.5 v
=45V, loL = . 4 X X
CCO and RCO Vee 5V, oL = 4 mA 0.25 0 0.25 0.4
Vee = 4.5V loL = 8 mA 0.35 0.5
lozH Vce = 5.5V, Vo =27V 20 20 HA
lozL Vee = 5.5V, Vo =04V -20 -20 uA
| ENT and ENP Ve = 5.5V Vi= 7V 0.2 0.2 A
: Other inputs cc=os v - 0.1 01 | "
ENT and ENP 40 40
| Vee = 5.5V, V) = 0.
IH Other inputs cc =58V =04V 20 20 KA
L Vge = 5.5V, Vi =04V -0.1 -0.1 mA
le}] Vee = 5.5V, Vo = 2.25V ~15 -70 { —15 -70 mA
Qutputs high 17 27 17 27
Icc Vege = 5.5V Outputs low 21 33 21 33 mA
Qutputs disabled 22 36 22 36
tAll typical values are at Ve = 5V, Tp = 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 SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vcg =45Vto55V,

CL = 50 pF,
RL = )
FROM T0 L = 500Q
PARAMETER INPUT) (OUTPUT) Ta = MIN to MAX UNIT
SN54ALS560 SN74ALS560
SNB4ALS561 SN74ALS561
MIN MAX | MIN MAX
"ALS560 18 20
f MH
max "ALS561 25 30 z
s 2 7 12
PLH CLK Any Q 15 ns
tPHL 5 21 5 18
tPLH 9 35 9 29
CLK RCO
PHL g 79 8 24| ™
1 3 8 26
PLH oK cco 8 ns
tPHL 5 20 5 16
tPLH 10 38 10 35
ATOAD Any Q
PHL 0 n 7 77 7 53] ™
1 — 1 15 12
PLH ALOAD RCO 5 55 ns
tPHL 12 35 12 30
tPLH —_— 25 65 25 55
ATOAD cco
PHL 0 2 37 ] 2 33| ™
tPLH A, B, C, Any Q 8 356 8 30 ns
tPHL orD 7 27 7 22
tpLH 5 20 5 16
RCO
tPHL ENT 4 18 7 17 ns
1 1
PLH ENT cco 2 381 12 321 e
tPHL 4 15 4 12
1]
FLH ENP cco 5 22 ° L2 .
tPHL 4 14 4 12
tPHL ACIR Any Q 7 28 7 221 ns
tpZH - 5 24 5 19
Any Q
Pzl G i 8 78 8 23] ™
tPHZ 2 15 2 10
Any Q
Lz G ny 3 30 2 N

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS563, SN74ALS563
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

D2661, DECEMBER 1982

3-State Buffer-Type Outputs Drive Bus-Lines Directly SN54ALS563 . . . J PACKAGE
Bus-Structured Pinout SN74ALS563 . . . N PACKAGE
us-Structured Pinou rop viEW)

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, /O ports, bidirectional bus drivers, and working
registers.

1
2
3
4
5
6
7
8
9

The eight latches are transparent D-type latches. While the

enable (C) is high the Q outputs will follow the complements of SN54ALS563 . . . FH PACKAGE
data (D) inputs. When the enable is taken low the output will be SN74ALS563 . . . FN PACKAGE
latched at the inverses of the levels that were set up at the D \TOP VIEW)

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 —55°C to 125°C. The

FUNCTION TABLE

SN74ALS563 is characterized for operation from 0°C to 70 °C. INS;‘_’: Latch)
ENABLE ouTuT
ocC c D
L H H L
L H L H
L L X Qo
H X X Y4

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)

o [al} |>
11

q C1
10 12) 1D

'(TC——(-)—-h‘EN

iy

[C1 a
- I'" 20—
w2 _fio D> [ LR
e} = .
3D 4l F~— 3G
(5) (16)  —
40 (6) (15) 49
5D 58 ® -q < ne =
6D {7) {14) 63 ap 10
o 5
8D 9 ]

[}
5D ! 1D

- c1 (14 -
[l 6a
6D 1D

B
D
g,

13 55

70 8) 1D

7

(1

2 65
9
ao—2 11

Pin numbers shown are for J and N packages.

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

SUPPIY VORAGE, VO G « v ottt e e e e s 7V
INPUEVOIAGE . . . o e e e i e e e e e 7V
Voltage applied to adisabled 3-state OUTPUL . . . . . . oot it i e e e 5.5V
Operating free-air temperature range: SNG4ALS563 . ... ... ... i it v i -55°Cto125°C

SN74ALSE63 . ... . e e 0°Cto70°C
Storage temperature range . . . o v v v v v vttt e e e e e e —-65°Cto150°C

recommended operating conditions

SN54ALS563 SN74ALS563 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 6.5 4.5 5 5.5 v
VIH High-level input voltage 2 2 \
ViL Low-leve! input voltage 0.8 0.8 v
-1
IoH High-level output current % mA
12
oL Low-level output current 53 mA
tw Pulse duration, enable C 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 -65 1256 0 70 °Cc
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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
0 MIN TYP+ MAX | MIN TYP: MAX uNIT
Vik Vee = 4.5V, Ij = ~18 mA -1.5 -1.5 Vv
Vee = 4.5V, ! = -1 mA 2.4 3.3
VoH cc OH m v
Veg = 4.5V IoH = ~2.6 mA 2.4 3.2
v Vee = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4 v
oL Vee = 45V gL = 24 mA 0.35 0.5
lozH Vge = 5.5V, Vo =27V 20 20 HA
lozL Vee = 5.5V, Vo =04V -20 -20 KA
1y Vee = 5.5V, V=7V 0.1 0.1 mA
hH Vge = 5.5V, V=27V 20 20 HA
hiL Vee = 5.5V, V=04V -0.1 -0.1 mA
Io§ Vee = 5.5V, Vo = 2.25V -156 -70 | -15 -70 mA
Outputs high 10 17 10 17
lcc Vce =55V Outputs low 15 24 15 24 mA
Outputs disabled 16 27 16 27
tAll typical values are at Vg = 5V, Tp = 26°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
switching characteristics (see note 1)
Veg =45Vto55V,
CL = 50 pF,
FROM TO R1 = 5009,
Al UNIT
PARAMETER {INPUT) (OUTPUT) R2 = 5009,
Ta = MIN to MAX
SN54ALS563 SN74ALS563
MIN MAX | MIN MAX
tpLH o a 3 21 3 18 ns
tPHL 3 15 3 14
t = 22
PLH Cc Q 8 29 8 ns
tPHL 8 22 8 21
tpzZH —_ = 4 21 4 18
oC Q n
tPzL 2 21| 4 18 S
t J— = 2 10 | 2 8
PHZ oc Q ns
tpLz 3 15 3 13

NQTE 1: For load circuit and voltage waveforms, see page 1-12.
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J4ARLOI0Y, SN74ALSHE4

Si
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

D2661, APRIL 1982

®  3-State Buffer-Type Inverting Outputs Drive Bus-Lines SNG64ALS564 . . . J PACKAGE
Directly SN74ALS564 . . . N PACKAGE
Bus-Structured Pinout (ToP VIEW)
us-Structured Pinou —
oc v Uzo[] vee
Buffered Control Inputs ipd2 19[] 1Q
©® Package Options include Both Plastic and Ceramic Chip 20 [3 18] 29
Carriers in Addition to Plastic and Ceramic DIPs sof]s 17J30
4p[Js 18] 4Q
© Dependable Texas Instruments Quality and Reliability 5D s 15[] 50
6D []7 1a[] 6Q
description 70 e 13[] 78
These 8-bit registers feature inverting three-state outputs 8b[s  12[] 8_0
designed specifically for bus driving. They are particularly GND [0 nfJCLK
suitable for implementing buffer registers, 1/0 ports, bidirectional
bus drivers, and working registers. SNS4ALS564 . . . FH PACKAGE
The eight-bit edge-triggered D-type flip-flops enter data on the SN74ALS564 . . . FN PACKAGE
low-to-high transition of the clock. (TOP VIEW)

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°C to 125°C. The
SN74ALS564 is characterized for operation from 0 °C to 70°C.

FUNCTION TABLE
(EACH FLIP-FLOP)

INPUTS OUTPUT
0C CLK D Q

L t H L

Lot L H logic symbol

L L X Qo

H X X Z
(f_(l& EN

11
ok b
(2) — L (19)
1D—1D > v Lﬂ—a1 a
ZDL W 20
3D_ﬂ__ ;16)_ 30
o i 40
50— 5Q
GD—”, >———“4) 60
7D (8: % 70
30(9— B——0—— 80
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated a8
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TYPES SN54ALS564, SN74ALS564
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

logic diagram (positive logic)

b {1} :D
CLKLDQ_

>
O—O>C1
10 -2 10 119 5
>
o—O>C1
(3) (18)
2D 1D — 20
)
>—O> C1
3p 4 D 17 55
)
o—O0r>C1 16
ap =2 o 18) .5
)
6 e (15)
50 & 1D —— 5Q
o—0>C1 f
op <2 b rll>- 14 o5
>
o—Op>C1
7p <8 D 13 oo

9 = C1 (12)
gp =2 1D 8a

Pin numbers shown are for J and N packages.

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

SUPPIY VORAGE, VO - v v e et e e e e e e 7V

INPULVORAGE . . . oot e e e 7V

Voltage applied to adisabled 3-state output . ... ... . ... i e e 5.5V

Operating free-air temperature range: SNB4ALS564 . .. ... ... ... ... . . .. —-55°Cto125°C

SN74ALS564 . . ... e 0°Cto70°C

Storage temperatuUrE FANGE . . . v v v v v v v e e e et e e e e e e —65°Cto 1560°C
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TYPES SN54ALS564, SN74ALS564
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

recommended operating conditions

SN54ALS564 SN74ALS564 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 A\
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 Vv
-1
IoH High-level output current 26 mA
12
loL Low-level output current Yy mA
folock  Clock frequency 0 30 0 35 MHz
N Pulse durati CLK high 16.5 14 ns
W ulse duration CLK low 6.6 2
tsu Setup time, data before CLKt 10 10 ns
th Hold time, data after CLK?t 4 0 ns
TA Operating free-air temperature -55 125 0 70 °C

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

SN54ALS564 SN74ALS564
PARAMETE TEST CONDITI
R CONDITIONS MIN TYP: MAX MIN TYP$ MAX uNiT
VIK Vee =45V, If = --18 mA -1.5 -1.5 \4
Vv =45V, ! = -1 2.4 3.3
VOH .CC OH mA v
Ve =45V IoH = —2.6 mA 2.4 3.2
v Vee =45V, loL = 12 mA 0.25 0.4 0.25 0.4 v
oL Voo =45V loL = 24 mA 0.35 05
lozH Vgce = 5.5V, Vg =27V 20 20 HA
lozL Vee = 5.5V, Vg =04V -20 -20 HA
] Vee =55V, Vi=7V 0.1 0.1 mA
H Vege = 5.5V, V=27V 20 20 uA
IR Vege = 5.5V, ViL =04V ~0.2 -0.2 mA
Io§ Vee = 5.5V, Vg = 225V -15 -70 | =15 -70 mA
Qutputs high 10 17 10 17
lcc Vee = 5.5V, QOutputs low 15 24 15 24 mA
QOutputs disabled 16 27 16 27
tAll typical values are at Voo = 6V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
switching characteristics (see note 1)
Vgec =45Vto65YV,
CL = 50 pF,
FROM TO R1 = 500 Q,
PARAMETER NI
(INPUT) (OUTPUT) R2 = 500 Q, UNIT
Ta = MIN to MAX
SN54ALS564 SN74ALS564
MIN MAX | MIN MAX
fmax 30 35 MHz
t —
PLH CLK Q 4 18 4 14 ns
tPHL 4 15 4 14
t — — 4 21 4
FZH ot a 18 1 e
tpzL 4 21 4 18
tPHZ P = 2 10 2 8
Lz oc a 3 15 3 13 | ™
NOTE 1: For load ¢ircuit 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 QUTPUTS

D2661, APRIL 1982

O 3-State Q Outputs Drive Bus Lines Directly SN54ALS568, SN54ALS569 . . . J PACKAGE
. SN74ALS568, SN74ALSE69 . . . N PACKAGE
O Counter Operation Independent of 3-State Output (TOP VIEW)
O Fully Synchronous Clear, Count, and Load ud [ U200 vee
0 Asynchronous Clear Also Provided clk[J2 19 RCO
A[]s 18 cco
0 Fully Cascadable B+ 170G
0 Package Options Include Both Plastic and Ceramic cs 16% Qa
Chip Carriers in Addition to Plastic and Ceramic DIPs _Db[le 151 QB
X _ ENP[{7 1ad Q¢
O Dependable Texas Instruments Quality and Reliability m[ 3 13D Qp
SCLR[Jo  12[] ENT
description GND[J1o  11[] LOAD

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.

SN54ALS568, SN54ALS569 . . . FH PACKAGE
SN74ALS568, SN74ALS569 . . . FN PACKAGE
(TOP VIEW)

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 (U/D)} input controls the direction of the
count. These counters count up when U/D is high and count
down when U/D is low.

A high level at the Output Enable (G) 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 cutputs 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 SNB4ALS568 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 0°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

FUNCTION TABLE

______Ineuts OPERATION
G ACIR SCLR LOAD ENT ENP u/D 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 1 Synchronous Clear
L H H L X X X + Load
L H H H L L H t Count Up
L H H H L L L t Count Down
L H H H H X X X Inhibit Count
L H H H X H X X Inhibit Count
logic symbols
'ALS568 ‘ALS569
CTRDIV10 CTRDIV16
~ ~ 17
g7 ~enmo G —-J>( ) EN10
= (1) g
u/d M1 {up] u/d M1 {UP]
?E M2 [DOWN] ;t; M2 [DOWN]
2
cLK C5/1,4,7,8+/2,4,7,8 — CLK [~ €5/1,4,7,8+/2,4,7,8
= Tt
et L2 67 6789 18 5e5 RN P 67,80 18 555
42 _Nlag e AN P
serR & Nsereo 1,7 (CT=9) GO z—’m SCLR%B 5CT=0 1,7 (CT=15) Gg 19) =55
LOADMt‘ M3 [LOAD] 2,7 (CT=0) G9 LoADiﬁ M3 [LOAD] 2,7 (CT=0) G9
M4 [COUNT] @ M4 [COUNT]
AL SN o W H ACLR LI cT=0
[
PRIy wv}l—1% 0, S N v v —8L o,
g la ‘ s ] (s) o
¢ 55) (14) Oi (5) (4) oo
6 3
08 (13) o 0 J8) (13) ao

Pin numbers shown are for J and N packages.
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TYPES SN54ALS568, SN74ALS568
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS
WITH 3-STATE OUTPUTS

‘ALS568 logic diagram (positive logic)

= (17)
G ﬁ'b
ud (n fl(b t
cik 12 I
ENT {12) —$ (18) cco
s _(7) —— >
ENP ° ’ 19) ——
SCLR RCO
LOAD (11} |
Acr 2 Do
A (3) I
c1
< 1D N ﬂ (16)
len R p— ’_I —— Qp
(4) —
“ D _ | et
[ c1
1D
»—FolR_cT 1) Qg
5
¢ (5)
LI
6
D (6)
1D (13)
R _T Qp
Pin numbers shown are for J and N packages
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TYPES SN54ALS569, SN74ALS569
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS
WITH 3-STATE OUTPUTS

‘ALS569 logic diagram (positive logic)

- 7
5 17

T e~
u/b >
CLK -—"2' > (18) ——
- - ceo

2. ENP :;: (19) RCO
’ SCLR
E(_)_A—ﬁ (11) 1 !
ACIR —2 —>o-
3)
' | Fenll
1D 3
"T"Iij g o,
(4) 4@:8
B
1
Fenil
< 1D
s F . Jus)
| — ]

3
14
(14) a

(6)
° !
c1

1D
1
i Faditin

=

Pin numbers shown are for J and N packages
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TYPES SN54ALS568, SN74ALS568
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS
WITH 3-STATE OUTPUTS

'‘ALS568 typical load, count, and inhibit sequences

G
wew [
om N L
o Y L

ENT W EDON'T CAREq
| 1

T —
I

ud : : ] - RRDONT CARE Y
|

| | ! |

i

A L“nourcms N | & NN \ DON'T CARE N
. RN oochns N | L\ I I IDON‘T CARE ‘ N
c R\ DONTCARE N | L\ ' I N DON’T CARE l NN
) [\\\ DONT CARE vi | k\ I I T CARE NN ' mrmSR

|
1
1 |
ap 1 [ ]
! 1 1
RCO ] 1 ] I I I l
| | |
cco | \ |
e o L ] L,
| Iq_cc:::’m_bl | ld —— " COUNT UP——D‘Q’—COUNT DOWN———OIQ'INHIBIT coumms->|
ASYNC SYNC SYNC
CLEAR CLEAR LOAD
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TYPES SNDAALSHDY, SN74ALSH69

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS
WITH 3-STATE OUTPUTS

‘ALS569 typical load, count, and inhibit sequences

wom |
o [N L
[}

R g

] 1 |

| ] ]

1 i ] ] !

ag ! L I ! 1
] 1 [ ] !

ac ! ! [ ] !
] ) | | |

Qp | | ] | |
! [ ] ]

RCO ] [ . ] L ]
! [ ] ]

cco ! T LI 1 1] 1

G I
—

ENP N EDON'T c;xneﬁ
| |

ar RN RoonT cAREY
[

ud o

|
—

[
|
1 Ik DON'T CAREX
1
!

| ! I
[} | | 1 | | [ |
NN N T N
|
B N\DONTCARE WI[\\ N l\lIJQEJA’TCARE ' W
- N oo~\rsnes\\\1-l\\ \ N \ NIRRT . W

| 1
D [\\\ DONTCARE W |& N nmnm DON'T CAF A i hhhhhnhahHhHnnn W

V] 13 14 15 o 1 2 3 4 3 2 1 o 15 14

102
I I‘_coul:, T_,I I I‘_‘COU”T Up_—plq_—— COUNT Dow~—>|¢mman coummcb’

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, Vcc
Input voltage

Voltage applied to a disabled 3-state output

Operating free-air temperature range: SN54ALS568, SN54ALS569
SN74ALS568, SN74ALS569

Storage temperature range

recommended operating conditions

............................................. 5.5V
-565°Cto125°C
0°Cto70°C
-65°Cto150°C

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

SN54ALS568 SN74ALS568
SN54ALS569 SN74ALS569 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \Y
VIH High-level input voltage 2 2 \Y
VIL Low-level input voltage 0.8 0.8 \
. Q outputs -1
loH High-level output current -2.6 mA
CCO and RCO -0.4 -0.4
Q outputs 12 54
loL Low-level output current — — 2 mA
CCO and RCO 3
felock Clock frequency ‘ALS568 0 18 0 20 MHz
'ALS569 0 25 0 30
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
DataatA,B,C, D 25 20
NP, BT High 35 30
Low 25 20
. 56l Lc_)w 20 15
tsu Setup time before CLK? High (inactive) 35 30 ns
16AD L?w : : 20 15
High (inactive) 35 30
uD 35 30
ACLR inactive 10 10
th Hold time after CLKt for any input [o] o] ns
Ta Operating free-air temperature -565 125 ] 70 °C
82
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TYPES SN54ALSH68, SNb4ALS569, 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)

SNB4ALS568 SN74ALS568
PARAMETER TEST CONDITIONS SN54ALS569 SN74ALS569 UNIT
MIN TYP: MAX MIN TYP: MAX
VIK Voo = 4.5V, I = —18 mA 15 “15]| v
0 outputs Voo = 4.5V, loH = —1 mA 24 33
Ve = 4.5V loH = -2.6 mA 24 3.2
VoH ———— Ve = 4.5V, IoH = -0.4 mA 25 34 v
CCOand R Voo =45V loH = —0.4 mA 2.7 34
Q outputs Vee = 4.5V, oL = 12 mA 0.25 0.4 0.25 0.4
VoL Vee =45V loL = 24 mA 0.35 0.5 v
TCO and FCO Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4
Vee =45V loL = 8 mA 0.35 0.5
IozH Vee = 5.5V, Vo = 2.7V 20 20 | uA
lozL Vee = 5.5V, Vo =04V -20 ~20 A
1] Vecc = 5.5V, Vi=7V 0.1 0.1 mA
1%} Vee = 6.5V, Vi=04V 20 20 A
M Ve = 5.5V, Vi = 0.4V ~0.2 02| mA
108 Ve = 5.5 V, Vo = 2.25 V -15 =70 [ -15 -70 | mA
Outputs high 16 26 16 26
Icc Vce =55V Outputs low 20 32 20 32 mA
Outputs disabled 20 32 20 32

1Al typical values are at Voo = 5V, T = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgs.

2-286

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

482



TYPES SN54ALS568, SN54ALS569, SN74ALS568, SN74ALS569
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS
WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Veg = 45Vtob5YV,
CL = 50 pF,
R1 = 500 Q,
FROM TO R2 = 500 Q,
PARAMETER uNIT
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS568 SN74ALS568
SN54ALS569 SN74ALS569
MIN MAX | MIN MAX
. "ALS568 18 20 M
max "ALS569 25 30 : !
tPLH 4 17 4 13
Al
tPHL CLK ny Q 7 18 7 16 ne
tPLH J— 12 31 12 28
LK
TPHL ¢ RC 0 22 | 10 19| ™
tPLH P 5 15 5 13
CLK Co
TPHL ¢ 6 30 6 75| ™
tPLH — — 9 25 9 23
ud RCO
PHL 3 23 9 w] ™
1 —_— —_—
PLH ENT RCO 6 17 5 L [
tPHL 4 17 4 13
1 — — 5 15 5 13
PLH ENT [o]e) ns
tPHL 9 28 9 23
t — J— 4 4 4 12
FLA ENP tco ! ns
tPHL 5 17 5 14
tPHL ACTH Any Q ] 22 9 20 | ns
T _ .21
PZH s Any Q 6 2 6 181 s
tpzL 1" 29 1 24
1] _
PHZ 5 Any Q ! 8 ! 81 ns
tpLZ 3 19 3 13
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS573, SN54ALS580, SN54AS573, SN54AS580
SN74ALS573, SN74ALS580, SN74AS573, SN74AS580
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

D2861, DECEMBER 1982

3-State Buffer-Type Outputs Drive Bus-Lines Directly
Bus-Structured Pinout
Choice of True or Inverting Logic

‘ALS573, 'ASE73
'ALS580, 'AS580

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

True Outputs
Inverting Outputs

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 outputs (Q or Q) will respond to the data (D)
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 (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 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 . . . J PACKAGE

SN74ALSE73, SN74AS8573

(TOP VIEW)
o Uz
g2 190
203 18]
3p(J4 17[]
ap(ds 18]
sp(Je 5]
6007 14}
0(s 130
[:loImE] 12[]
oNo([Jio 11J
SN54ALS573, SN54AS573
SN74ALS573, SN74AS573
{TOP VIEW)
8
Relg §¢e
3 212019

SN54ALS580, SN54AS580
SN74ALS580, SN74AS580
(TOP VIEW)

© 0N e LN =

o
2
[S]

|
3

SN54ALS580, SN54AS580 .
SN74ALS580, SN74AS580.

(TOP VIEW)

... N PACKAGE

Vee
10
2aQ
3a
4Q
5Q
6Q
70
8Q
c

... FH PACKAGE

.. FN PACKAGE

18(]20Q
17(13Q
16(j4Q
15} 5Q
14(j6Q

... J PACKAGE
... N PACKAGE

.. FH PACKAGE
.. FN PACKAGE

2-288

Copyright & 1982 by Texas Instruments Incorporated

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ® DALLAS. TEXAS 75265

1282



TYPES SN54ALS573, SN54ALS580, SN54AS573, SN54AS580
SN74ALS573, SN74ALS580, SN74AS573, SN74AS580
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

FUNCTION TABLES

‘ALS573, ‘AS573 ‘ALS580, ‘AS580
{(EACH LATCH) (EACH LATCH)
INPUTS | quteuT INPUTS_ | gytpuT
ENABLE a ENABLE =
— _— Q
oC_ C D ocC C D
L H H H L H H L
L H L L L H L H
L L X Qo L L X| Qo
H X X z H X X z
logic symbols
‘ALS573, ‘AS573 ‘ALS580, 'AS580
Uc-ﬂ-h' EN ﬁ_‘i& EN
¢ (1) ¢ c (11) @
| - C
1D 2 1D > [ L 10 1042 1D > 7 UL 10
(3) (18) (3) (18)
20 2Q 2D 20
(a) (17) @) (17}
30 3 3D 3a
{5) (16) (5) e =
0 (6} {15) 4D {6) (15) 40
a0 50 ‘ sa
o) e o2t [T
. (s: “:: 70 08} [T
a2 ea ST na o

logic diagram (positive logic)
"ALS573, ‘AS573 "ALS580, '‘AS580
oc 1) oc (AL}

(11
C—D—, ENABLE ¢ 1)

10 (2)

L
118) c1 as
20 13} 20
. b
(17} =
30

(18} {19) =

Py
i
a3

n
o

(17}
3

(4} Q ' 14)

i
:

[
] l c1
(16} (18)

o }Q_— ® o N
Lc‘l (15) L (15) .
5p 6 o @—50 50 8 H : D0—— 50
(14} \ e i) (14}~
6Q 7 3] Lo—- 6d

6D 10

LT

{13) 70 {13) 78
70 18}

L,j |

s
i

c1 (12) 02 -
91 p } 8a 8a
80— 1 19!

Pin numbers shown are for J and N packages.
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TYPES SN54ALS573, SN54ALS580, SN74ALS573, SN74ALS580
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

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

SUPPIY VOIBEE, VG v vt bt e e 7V
Inputvoltage . . . ... .. i e 7V
Voltage applied to a disabled 3-stateoutput . . . . ................ e e e e 5.5V
Operating free-air temperature range: SN54ALS573, SNG4ALSE80 .......... ... ...... -565°Cto1256°C

SN74ALS573,SN74ALS580 ............ .o, 0°Cto70°C
Storage temperatUre FBNEE . . . . v v v v vt e -65°Cto150°C

recommended operating conditions

SN54ALS573 SN74ALS573
SN54ALS580 SN74ALS580 UNIT
MIN NOM MAX [ MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.6 5 5.5 \"
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current il 336 mA
12
loL Low-level output current 32 mA
tw Pulse duration, enable C high [l'AAtzZ;?) :g :g ns
tsu Setup time, data before enable C! 10 10 ns
th Hold time, data after enable C! ,ﬁt::;g 1; 1; ns
TA Operating free-air temperature -55 125 o] 70 °C

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

SN54ALS573 SN74ALS573
PARAMETER TEST CONDITIONS SN54ALS580 SN74ALS580 UNIT
MIN TYP# MAX MIN TYPE MAX
ViK Ve =45V, | = ~18 mA -1.5 -1.5 Vv
Von Vee = 45V, loH = -1 mA 24 33 :
Vee = 45V IoH = -2.6 mA 2.4 32
v Vec =45V, loL = 12 mA 0.25 0.4 0.25 0.4 v
oL Vec =45V oL = 24 mA 0.35 05
l0ZH Ve = 5.5 V, Vo =27V 20 20 | A
lozL Vcec = 5.5V, Vo =04V -20 -20 HA
Iy Vce = 6.5 V, Vi=7V 0.1 01 | mA
ItH Vgg =55V, V=27V 20 20 HA
I Vee = 5.5V, Vi =04V 0.1 —0.1 | mA
108 Veg = 5.5V, Vg = 2.25V ~15 ~70 | -15 ~70 | mA
Qutputs high 10 17 10 17
‘ALS573 Outputs low 15 24 15 24
| Voo = 5.5V Outputs disabled 16 27 16 27 mA
ce ce== Outputs high 0 17 0 17
‘ALS580 Outputs low 15 24 15 24
Outputs disabled 16 27 16 27

tAll typical values are at Vo = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
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TYPES SN54ALS573, SN64ALS580, SN74ALS573, SN74ALS580
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

‘ALS573 switching characteristics (see note 1)

Vece = 45V1055V,
Cy = 50 pF,
R1 = 500 Q,
PARAMETER FROM 0 R2 = 500 Q UNIT
(INPUT) (OUTPUT) - ’
Ta = MIN to MAX
SN54ALS573 SN74ALS573
MIN MAX MIN MAX
t
PLH D a 2 15 2 14 ns
tPHL 2 15 2 14
1 7
PLH c a 8 2 8 20 ns
tPHL 8 20 -8 19
t — 4 18
PzH oc Q 2! 4 ns
tpzZL 4 21 4 18
1 —
PHZ oc a 2 10 2 8 ns
tpLZ 3 156 3 13
'‘ALS580 switching characteristics (see note 1)
Vee = 4.5V t05.5V,
CL = 50 pF,
R1 = 0 Q,
PARAMETER FROM TO R2 = :go Q UNIT
(INPUT) (OUTPUT) ~ '
TA = MIN to MAX
SN54ALS580 SN74ALS580
MIN MAX | MIN MAX
t ~ 1
PLH D a 3 2 3 18 ns
tPHL 3 15 3 14
t = 22
PLH C Q 8 29 8 ns
tPHL 8 22 8 21
1, —_— — 18
Pzh oc a 4 21 4 ns
tpzL 4 21 4 18
t — —
PHZ oc a 2 10 2 81 s
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)

Supplyvoltage, VCC -+ v e v i e e e e e e e e e 7V
Inputvoltage . . ................ e e e e e e e e e L7V
Voltage applied to a disabled 3-state output . . . . . .o v v i v e e 5.5V

Operating free-air temperature range: SN54AS573, SN64AS580
SN74AS573, SN74AS580

Storagetemperaturerange . . ... ... ...t e

recommended operating conditions

e 0°Cto70°C
-65°Cto150°C

SN54AS573 SN74AS573
SN54AS580 SN74AS580 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
. -12 -12
IOH High-level output current 157 mA
| Low-level 32 32 A
oL ow-level output current 281 m
tw Pulse duration, enable C high ns
tsu Setup time, data before enable Ct ns
th Hold time, data after enable Ct ns
Ta Operating free-air temperature -55 1256 o] 70 °C

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)

SN54AS573 SN74AS8573
PARAMETER TEST CONDITIONS SNG54AS680 SN74AS580 UNIT
MIN TYPt MAX | MIN TYP: MAX
ViK Vee = 4.5V, I} = —18mA -1.2 -1.2 Vv
Vee = 4.5V, lo4= —-12mA 2.4 3.2 2.4 3.2
VoH Vv
Vee = 475V, loH = —15mA 2.4 3.3
v Ve = 4.5V, loL = 32 mA 0.25 0.5 0.25 0.5 v
oL Vee = 4.75V,  loL = 48 mA 0.35 05
lozH Vece = 5.5V, Vo =27V 50 50 HA
lozL Vce = 5.5V, Vo =04V -50 ~50 uA
] Vee = 5.5V, Vi=7V mA
IH Vcc = 56.5V, V=27V uA
L Vee = 5.5V, V) =04V mA
108 Vece = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA
Qutputs high
‘AS573 Outputs low
QOutputs disabled 65 65
lec Vee = 5.5V Outputs high mA
‘AS580 Outputs low
QOutputs disabled 71 71

1All typical values are at Vo = 5V, Tp = 25°C.

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

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

PRODUCT PREVIEW
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TYPES SN54AS573, SN54AS580, SN74AS573, SN74AS580
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

'AS573 switching characteristics (see note 1)

Vec =5V, Vee = 45Vto55V,
Cy = 15 pF, CL = 50 pF,
FROM TO R1 = 500 Q, R1 = 500 Q,
PARAMETER UNIT
(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
tPHL b a 4 P ns
tPLH 7 7
ey c Q G 5 ns
tpzH — 3.5 3.5
- oc Q 5 5 ns
[ — . 5
FHZ oC Q 35 3 ns
tpLz 5.5 5.5
'‘AS580 switching characteristics (see note 1)
Vec = 5V, Vgg =45Vt055V,
CL = 15 pF, CL = 50 pF,
FROM TO R1 = 500 Q, R1 = 500 Q,
ARAMETE IT
P METER (INPUT) (OUTPUT) R2 = 500 Q, R2 = 500 Q, UN
Ta = 25°C Ta = MIN to MAX
‘AS580 SN54AS580 SN74AS580
MIN TYP: MAX MIN TYP: MAX MIN TYP: MAX
t — . .
FLH D a 5.8 5.5 ns
tPHL 4 4
tPLH = 7 7
Cc Q
tPHL 5 5 "
t —— - . .
PZH oC Q 35 3.5 ns
tpzL 5 5
tpHZ — — 3.5 3.5
Tz ocC Q £E 55 ns

tAIl typical values are at Voo = 5V, Tp = 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.
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Si54ALSH74, SNH4ALSHTH, SNH4ASH74, SNHAASETH
SN74ALS574, SN74ALS575, SN74AS574, SN74AS575
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

D2661, JUNE 1982

® 3-State Buffer-Type Noninverting Outputs Drive SN54ALS574, SN54AS574 .. . J PACKAGE
Bus-Lines Directly SN74ALS574, SN74AS574 . . . N PACKAGE
" (TOP VIEW)
® Bus-Structured Pinout
ocr Uz]vee
® Buffered Control Inputs 102 1910
203 802a
® ’'ALS575 and ‘AS575 Have Synchronous Clear 3o[a  17[03a
. . ap[]s 18[]ac
© Package Options Include Both Plastic and Ceramic so]s |5§50
Chip Carriers in Addition to Plastic and Ceramic DIPs 33E7 4 gg
8 13
- ® Dependable Texas Instruments Quality and Reliability 80[]s  12[J8Q
GND[Jio  nfjcLk
description SN54ALS574, SN54AS574 . . . FH PACKAGE
These 8-bit registers feature three-state outputs designed SN74ALS574, s,\:‘:(‘::fl?:vtll - - FN PACKAGE

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 SN54ALS575, SN54AS575 . . . JT PACKAGE
operation over the full military temperature range of — 55 °C to SN74ALS575, SN74AS575 . . . NT PACKAGE

125°C. The SN74ALS’ and SN74AS’ devices are characterized (TOP VIEW)
for operation from 0°C to 70°C. e Uzvee
oc[z 23[JNC
10[s  22f]1a
20[js  22[J2a
FUNCTION TABLES igE: fgjig
‘ALS574, ‘AS574 "ALS575, ‘AS575 soLlr w% a
(EACH FLIP-FLOP) {EACH FLIP-FLOP) 6oz 1[l6Q
INPUTS | OUTPUT INPUTS OUTPUT o Ej’o ::% .
0C CLK D Q 0C CLRCLK D Q Neln 1aflcLK
L t H H L L t X L GND[Jrz 13[JNC
Lttt L LoHot N H SN54ALS575, SNSAS575 . . . FH PACKAGE
L LX Qo L H L L SN74ALS575, SN74AS575 . . . FN PACKAGE
H X X z L H L X Qo
H X X X z

NC — No internal connectior:

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS574, SN54ALS575, SN54AS574, SN54AS575
SN74ALS574, SN74ALS575, SN74AS574, SN74AS575
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

logic symbols

'ALSE74, 'AS574 ‘ALS675, ‘AS575
@
Fr LI &¢ o EN
ek b oLk o > 1
CLR 1R
@ [+ S - -
-3 1D > V‘—“Em 10T > 2244
B o 2 -4 ‘ ‘él’) 2
bt (5) i -2 T
40 :sv ::5) 4a 4D (il e
8D ——=5Q 5D {7 ——1‘7—‘50
o2 e o P an
o] o ™ i
8D ‘ 8a 8D 2L g9
logic diagrams (positive logic)
‘ALS574, 'AS574 ‘ALS575, 'AS575
E(” D oc {2) OD
1) (14)
CLK —-{ >o- ek S ——J>o-
@ b N {19) 10 T 11
*° =
3) P C b Mzo [ 22) 4
20 31 "
10 Bl
c1 (7 E 21
30 —E}»:&—ao ) 131 " “hao
2p ¥
c1 (16) [
L] E)_E%_.m . J 1g1 X E @20
b c1 {15
50© - @-50 o . B 19 4
ap 2
3 1a)
o) = P $—\eo ) . B 18 o
b (13)
08 i o—:$—7o o 1CD1 X B a7 ey
6D ——
19 —pc 12 gq 1 (16)
8D 1D . o 70
7D ——]
c1 B (15)
8a
1D
ap 10!

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 FLIP-FLOPS WITH 3-STATE OUTPUTS

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

SUPPIY VORAGE, VO - et et e e e e 7V
INPUEVOITAgE . . . . e 7V
Voltage applied to adisabled 3-state OUtPUL . . . . . . . vt i it e e e e e 55V
Operating free-air temperature range: SN64ALS574, SNG4ALS575 .. ................. -55°Cto125°C
SN74ALS574, SN74ALSE75 « o oottt 0°Cto70°C
Storage temperature FANGE . . . . v v oo v et et e e e e e s -65°Cto150°C
recommended operating conditions
SN64ALSE574 SN74ALS574
SN64ALS575 SN74ALS575 UNIT
MIN  NOM MAX MIN  NOM  MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.6 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
-1
lon High-leve! output current 26 mA
12
loL Low-level output current 57 mA
fclock Clock frequency 0 30 0 35 MHz
CLK high 16.5 14
t Pulse durati
w vise duration CLK Tow 6.5 12 ns
X Data 15 15
¢ Setup time TLR high 20 20 ns
su
bef CLKt ! 7 —
etore ALSSTS e iow 15 15
¢ Hold time Data 4 0
e n
h after CLK1 "ALS575 | CLR 0 0 ©
Ta Operating free-air temperature -55 1256 o} 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 Voo = 4.5V, | = —18 mA 1.6 ~1.5 v
Veg = 4.5V, IoH = -1mA 2.4 33
VoH Ve = 4.5V loH = -2.6 mA 24 3.2 v
VoL Vece = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4 v
Vee =45V loL = 24 mA 0.35 0.5
lozH Vce = 5.5V, Vo = 2.7V 20 20 | wA
lozL Vee =5.5V, Vo =04V -20 -20 HA
[] Vee = 6.5V, V=7V 0.1 0.1 mA
IH Vee = 5.5V, Vi=27V 20 20 | uA
I Vce = 5.5V, Vi =04V -0.2 —0.2 | mA
Y] Voo = 5.5 V, Vo = 2.25V -15 ~70 | -15 -70 | mA
Qutputs high 10 17 10 17
Icc Veg =55V Outputs low 15 24 15 24 mA
Outputs disabled 16 27 16 27

1Al typical values are at Ve = 5V, Tp = 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, SNT4ALS575
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

switching characteristics (ses note 1)

Veg = 45Vt 5.5V,
CL = 50 pF,
R1 = 5002,
FROM 10 R2 = 500 Q,
NI
PARAMETER (INPUT} {OUTPUT) Ta = MIN to MAX uNiT
SNGAALS574 SN74ALS574
SNE4ALS575 SN74ALS575
MIN MAX | MIN MAX
[ 30 35 MHz
[ 15 2 13
t’:‘;": CLK Any Q : = : =1
o ot Any @ z R 5
PZL
tPHZ — 2 10 2 8
Any Q
Pz oc n 3 75 3 N

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

D flip-flop signal conventions

It is Tl 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 Q. An input that causes a Q output togo highora Q output to golow 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.

e Ul s 5 o tir U g (5) _
CLK (_2)—> C1 CLK .(.2)__> c1 Q
JET I o 5 Batis ©
e Yl =~ Q PRE Wels a

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 Q. Of course pin 5 (Q) is still in phase with the data input D, but now both are
considered active-low.
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TYPES SN54AS574, SN64AS575, SN74AS574, SN74AS575
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

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

SUPPIY VORAGE, VO « o v vttt e it e e e e e 7V
10T o LU QY7 ] : T I- 7V
Voltage applied to a disabled 3-state OUtPUL . . . . . . o vttt e e e e e e 55V
Operating free-air temperature range: SN54AS574,SN64AS575 .. ... ... ... -55°Cto125°C
SN74AS574,SN74AS575 . ... ... . e 0°Cto70°C
Storage temperatUre raNge . . . . v v v vt vt e e e e e e -65°Cto150°C
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 Vv
VIH High-level input voltage 2 2 \4
ViL Low-level input voltage 0.8 0.8 \"
-12 -12
loH High-level output current T mA
I Low-level 32 32 A
oL ow-level output current 281 m
felock Clock frequency MHz
tw Pulse duration CLK high ns
CLK low
Setup time Data —
tsu before CLK? ‘AS575 | —oih high ns
CLR low
Hold time Data
th == ns
after CLK?t CLR
TA Operating free-air temperature -55 125 0 70 °C

tThe extended limits apply only if Vo 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 UNIT
MIN TYPt MAX | MIN TYPt MAX
VK Vec = 4.5V, I = -18mA -1.2 ~1.2
Vou Ve = 4.5V, loH= —12mA 2.4 3.2 2.4 3.2
Vece = 4.75V, IoH= —15mA 2.4 3.3
VoL Vee = 4.5V, loL = 32 mA 0.25 0.5 0.25 0.5 v
Vee = 4.75V, loL = 48 mA 0.35 0.5 .
lozH Veec = 5.5V, Vo =27V 50 50 A
lozL Vee = 5.5V, Vo =04V -50 -50 uA
Iy Vee = 5.5V, Vi=7V mA
[ Vece = 6.5V, Vi=27V HA
L Vee = 5.5V, V) =04V mA
Ios Vee = 6.5V, Vo = 2.25V -30 -112 }-30 -112 mA
Outputs high
Icc Vee = 5.5V Outputs low mA
Outputs disabled 84 84

1Al typical values are at Vo = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
Additional information on these products can be obtained from the factory as it becomes available.
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TYPES SN54AS574, SN54AS575, SN74AS574, SN74AS575
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vec =56V, Vgc =45Vtob5YV,
CpL = 15 pF, Cp = 50 pF,
R1 = 500 Q, R1 = 500Q,
FROM TO R2 = 500 Q, R2 = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX
‘AS574 SN54AS574 SN74AS574
‘AS575 SN54AS575 SN74AS575
MIN TYPt MAX | MIN TYP: MAX | MIN TYP: MAX
fmax 160 160 MHz
t 5.5 5.
PLH CLK Any Q 5 ns
tPHL 6 6
t, —_— . .
PzH oC Any Q 3.5 3.5 ns
tpzL 5 5
t _— 3. 3.5
PHZ ac Any Q > ns
tpLzZ 5.5 5.5
+All typical values are at Voo = 5V, Tp = 256°C.
NOTE 1: 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 FLIP-FLOPS WITH 3-STATE OUTPUTS

D2661, DECEMBER 1982

3-State Buffer-Type Inverting Outputs Drive Bus-Lines

Directly SN54ALS576. SN54AS576 . . . J PACKAGE
SN74ALS576. SN74AS576 . . . N PACKAGE
Bus-Structured Pinout (TOP VIEW)
ocr Y200 vee
Buffered Control Inputs w0z 018
’ ’ 8 a
ALS577 and ‘AS577 Have Synchronous Clear ZDE3 1820
3D []a 17[]3a
Package Options Include Both Plastic and Ceramic ‘;gE‘? 'G%Qf—;
. . . oas . . 6 15|
Chip Carriers in Addition to Plastic and Ceramic DIPs 6ol  14led
Dependable Texas Instruments Quality and Reliability 70f0s 130170
sp([Jes 12{J8Q
.. GND[J1o mJcLK
description
SN54ALS576, SN54AS576 . . . FH PACKAGE
These 8-bit registers feature three-state outputs designed SN74ALS576, SN74AS576 . . . FN PACKAGE
(TOP VIEW}

. while the outputs are off.

specifically for bus driving. They are particularly suitable for
implementing buffer registers, I/0 ports, bidirectional bus drivers,

(8]
. . ool 0o
and working registers. ~-lo > =

3 21201y

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

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 SNS4ALS577, SNS4ASST7 . . . JT PACKAGE
. SN74ALS577, SN74AS577 . . . NT PACKAGE
for operation from 0°C to 70°C. (TOP VIEW)
R UaePvee
FUNCTION TABLES ocl2 2[nc
ios  22[d1a
2o[]s = é 24
ALS576, AS576 30[]s 20[]3a
{Each Flip-Flop} ap(ds  19)ad
INPUTS OUTPUT 5p(]7 13% 5Q
0C__ CLK D a 60(js 17[J6Q
L ¥ " L 7D o 18] 70
8D o 15180
L t L _H NC[J11  1a[]cCik
L L X Qo GND[Ji2  13[JNC
H X X z SN54ALS577, SN54AS577 . . . FH PACKAGE
SN74ALS577, SN74AS577 . . . FN PACKAGE
(TOP VIEW)

ALS577, AS577
{Each Flip-Flop)

INPUTS OUTPUT
OC CLR CLK D a

L L B X H

L H t H L

L H t L H

L H L X Qo

H X X X z

NC — No internal connection

2-300
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TYPES SN54ALS576, SNb4AALS5H77, SN64ASH76, SN5AASHT7
SN74ALS576, SN74ALS577, SN74AS576, SN74AS577
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

logic symbols

'ALS576, ‘AS576 'ALS577, ‘AS577
— (2
5o ooy oc-“—“b’m
LK (11) b CLK -(—”—>C1
CLR — 1R
(2) 1 - {(19) (3) 1 - {22) -
1D = 1D > \Y (18)16 10 @ 1D > V‘Lm—.-ug
- un 28 25 e 2
307 (16) 3q 307%6) ey o2
05} ) 12 o5} s) 23
5D a 50— | sa
o v ua) o 608 (LE{ I
70_18) (13) Ja 70 9) {16} 76
8D (9) {12) 8T 8D (10) 1 (15} -
logic diagrams (positive logic)
‘ALS576, ‘AS576 ‘ALS577, ‘AS577

>
Q> %&
__m :
:. v o)
op>
{2) 19 P 220
10— So——— 13 i | <4
102 ED— Do 1G
opc1
= I L2 28 —_— . 2
2D ————ead 1D —— 4] f——— 28
o 20 201 ED_ 10 Do 28
Q> c1
4] = =
ot O L ® P_£_§:_@. i
30
(5) P (16 o .
YL PN o | 185 PRC] No—1."% .5

so2 1 I No—L15 55 0

Q
v
“ -

c1
t! 18
1D AL

c1 c1
(7} 14) o
60 ————————11p _E_Leu (8) 1D _Q;.so

60—
ci (]
8 d 1 4 L

70 (8) {13) 78 o (9} 1D (16) 78

<1 c1
9 2 -
80 (9} 1D d (12) o . (10 D |1° D (15) 8a

Pin numbers shown are for J and N packages. Pin numbers shown are for JT and NT packages.

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

Ij_b_l

o

Supply voltage, VO G .« vt ot e 7V
DU VOIAGE . . o o ottt e e e e e e e e e e e e 7V
Voltage applied to adisabled 3-stateoutput . . . .. ... . ... e 5.5V
Operating free-air temperature range: SNS54ALS’, SNB4AS' .. ... ... ... .. ..., -55°Cto125°C
SN74ALS', SN74AS’ . . . . ... 0°Cto70°C
Storage temperatur@ range . . . . o v v vt i e e e e e e e e e e e e e —65°Cto150°C
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TYPES SN54ALS576, SN54ALS577, SN74ALS576, SN74ALS577
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54ALS576 SN74ALS576
SN54ALS577 SN74ALS577 UNIT
MIN NOM MAX | MIN NOM MAX
Vece Supply voltage 4.5 5 5.5 4.5 5 5.5 \Y
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-leve! output current -1 -2.6 mA
o " loL Low-level output current 12 24 mA
felock Clock frequency 0 30 [¢] 35 | MHz
tyy Pulse duration CLK high 16.5 14 ns
CLK low 16.5 14
¢ Setup time Data 15 15 ns
sy before CLK} CLR ('ALS577) 15 15
t Hold time Dlta 4 0 ns
after CLK? CLR ('ALS577) 4 (o}
TA Operating free-air temperature -565 125 0 70 °C

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

SN54ALS576 © SN74ALS576
PARAMETER TEST CONDITIONS SN54ALS577 SN74ALS577 UNIT
MIN TYPt MAX MIN TYP: MAX
VK Vee = 4.5V, I = =18 mA -1.5 -1.5 \
Vo' Vee =45V, loH = —1mA 2.4 3.3 v
OH Vee =45V, oH = —2.6 mA 24 32
v Voo = 4.5V, oL = 12 mA 0.25 04 v
oL Voo =45V, loL = 24 mA 035 05
lozH Veg = 5.5V, Vo = 2.7V 20 20 | A
lozL Vee = 5.5V, Vo =04V -20 -20 KA
T VeC = 5.5V, V=7V 0.1 01 | mA
hH Vege = 5.5V, Vi =27V 20 20 HA
L Veec = 5.5V, V=04V -0.2 -0.2 mA
0§ Veo = 5.5V, Vo = 2.25V 15 ~70 | ~15 ~70 | mA
Outputs high 10 17 10 17
Icc Vee =65V QOutputs low 15 24 15 24 mA
Outputs disabled 16 27 16 27

tAli typical values are at Voo = 6 V, Tp = 26°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.

1282

2.302 TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54ALS576, SN54ALS577, SN74ALS576, SN74ALS577
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vec =45Vto55V,
CL = 50 pF,
R1 = 500 Q,
FRO TO = 5009,
PARAMETER ™ R2 UNIT
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS576 SN74ALS576
SN54ALS577 SN74ALS577
MIN MAX | MIN MAX
fmax 30 35 MHz
t - 4 15 4
PLH CLK Any Q or @ s
tpHL 4 15 4 14
1, — — 4 1 4 18
PZH ocC Any QorQ 2 ns
1pzZL 4 21 4 18
t — = 2 2 8
PHZ oc AnyQor@ 10 ns
tpLz 3 15 3 13
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54AS576, SN54AS577, SN74AS576, SN74AS577
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54AS576 SN74AS576
SN54AS577 SN74AS577
MIN NOM MAX | MIN NOM MAX UNIT
vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
VIH High-level input voltage 2 2 A"
ViL Low-level input voltage 0.8 0.8 Y
-12 -12
IoH High-level output current T mA.
32 32
loL Low-level output current 287 mA
felock Clock frequency MHz
tw Pulse duration CLK high ns
CLK low
¢ Setup time Data ns
su before CLKt CLR ('‘AS577)
Hold time Data
th after CLK! CLR (AS577) "
Ta Operating free-air temperature ~55 125 0 70 °C

1The extended limits apply only if Vo 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 SN74A8577 UNIT
MIN TYP: MAX MIN TYP: MAX
ViK Vee = 45V, = —18mA -1.2 -1.2 \
VoH Vece = 4.5V, loH = —12mA 2.4 3.2 2.4 3.2 v
Vee = 475V, loH = —-16mA 2.4 3.3
VoL Vce =45V, loL = 32 mA 0.25 0.5 0.25 0.5 v
Vee = 4.75V, loL = 48 mA 0.35 0.5
lozH Vee = 5.5V, Vo =27V uA
lozL Vece = 5.5V, Vg = 0.4V uA
Iy Vee = 5.5V, V=7V mA
[[T5] Vee = 5.5V, V=27V A
L Vece =55V, V=04V mA
o8 Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA
Outputs high
lcc Vee =55V Qutputs low mA
Outputs disabled 84 84
tAll typical values are at Voo = 5V, Tp = 26°C.
§The output conditions have been chosen to produce a current that closely approximates one haif of the true short-circuit output currert, Igg.
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 FLIP-FLOPS WITH 3-STATE OUTPUTS

switching characteristics (see note 1)

Vee =5V, Vec =45Vteb5V,

CL = 15pF, CL = 50 pF,

R1 = 500 Q, R1 = 500 Q,

FROM TO R2 = 500 Q, R2 = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = 256°C Ta = MIN to MAX
‘AS576 SN54AS576 SN74AS576
'AS577 SN54AS577 SN74A8577
TYPt MIN TYP: MAX [ MIN TYP: MAX
frmax 160 160 MHz
t = . .
PLH CLK Any Qor @ 55 5.5 ns
tPHL 6 6
t —_ = . .
PzH oC Any Q or Q 35 3.5 ns
tpzL 5 5
§ —_— ~ 3.5 3.5
FHZ oc Any Qor @ ns
tpLZ 5.5 5.5
tAli typical values are at Vo = 5V, Ta = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
PRODUCT PREVIEW
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TYPES SN54ALS573, SN54ALS580, SN54AS573, SN54AS580
SN74ALS573, SN74ALS580, SN74AS573, SN74AS580
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

2661, DECEMBER 1982
SN54ALS573, SN64AS573 . . . J PACKAGE

® 3-State Buffer-Type Outputs Drive Bus-Lines Directly SN74ALS573. SN74AS573 . . . N PACKAGE
@ Bus-Structured Pinout (TOP VIEW)
Choice of True or Inverting Logic oe[r Uaovee
g2z 1910
‘ALS573, '‘AS573 True Outputs 2003  1802a
‘ALS580, ‘AS580 Inverting Outputs 3o+ 170d3a
ap(ds 18[J4a
® Package Options Include Both Plastic and Ceramic so(s 1s{]sa
Chip Carriers in Addition to Plastic and Ceramic DIPs en (7 14[J6Q
: - 70[s 13070
® Dependable Texas Instruments Quality and Reliability gos 12[Jsa
oND[io 1ifdc

SN54ALS573, SN54AS6573 . . . FH PACKAGE
SN74ALS573, SN74AS573 ... FN PACKAGE
(TOP VIEW)

I

o
¥
>
-
20 19

aajo [e]
N~ 1O -
| § e 0 i g
3 21

For complete information on the SNG4ALS580 and the
SN74ALS580, see page 2-288. 4D{ 5 17[]3Q

SNE4ALS580, SN54ASE80 . . . J PACKAGE
SN74ALS580, SN74AS580 ... N PACKAGE

(TOP VIEW)
ocr U200 vee
1002 19%16
203 8[J2n
3p[]a 17535
4ap[]s [Jad
sp[Je  15[]50
en[]? 14Jed
7o[]e 17a
8p[lo  12{]sa
GND(J10 nBC

SN54ALS580, SN64AS580 . . . FH PACKAGE
SN74ALS580, SN74AS580 . . . FN PACKAGE
(TOP VIEW)

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS620 THRU SN54ALS623, SN74ALS620 THRU SN74ALS623
OCTAL BUS TRANSCEIVERS

D2661, DECEMBER 1882

SNS4ALS’ .. .J PACKAGE
SN74ALS’ ... N PACKAGE

Bus Transceivers in High-Density 20-Pin DIP and the
New Plastic and Ceramic Chip Carriers

- (TOP VIEW)
O Local Bus-Latch Capability O
. . - caB [ Y20 vee
o A,
Choice of True or Inverting Logic a1 02 19[] GBA
O Choice of 3-State or Open-Collector Outputs A2 []3 18[] B1
O Dependable Texas Instruments Quality and Reliability A3 [ 17% B2
A4 (s 16[ ] B3
DEVICE  OUTPUT LOGIC A5 [ls 5[] 84
' ! A6 [J7 14[]BS5
ALS620  3-State Inverting
. A7 [Je 13[]8Bs6
ALS621 Open-Collector True
. . A8 [Jo 12[]8B7
ALS622 Open-Collector Inverting GND (10 1] B8
'ALS623  3-State True ?
description

SN54ALS’ . . . FH PACKAGE
SN74ALS’ . .. FN PACKAGE
(TOP VIEW)

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 ‘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.

9 10 111213

O~ ©
L ZoOoom
(&

The -1 versions of the SN74ALS’ parts are identical to their
standard versions except that the recommended maximum gL is
increased to 48 mA. There are no -1 versions of the SNG4ALS’
parts.

The SN54ALS620 thru SN54ALS623 are characterized for
operation over the full military temperature range of —55°C to
125°C. The SN74ALS620 thru SN74ALS623 are characterized
for operation from 0°C to 70°C.

FUNCTION TABLE

82

ENABLE INPUTS OPERATION
GBA GAB ‘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 i L Isolation Isolation
L H Edata to A bus, B data to A bus,
A data to B bus A data to B bus

Copyright © 1982 by Texas

Instruments Incorporated
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TYPES SN54ALS620 THRU SN54ALS623, SN74ALS620 THRU SN74ALS623
OCTAL BUS TRANSCEIVERS

logic symbols
‘ALS620
Gea 2 nJeny
GAB i EN2
@ - — L {18)
At v1 < B1
D29
a2 17 s
JRan ]

) 16)

15)
n M = [——- *

14)
AS [~‘[6’ BS
13)
I~ |
®) 12}

_t: ~—- 87
9 LI
)l |

Pin numbers shown are for J and N packages.

logic diagrams (positive logic)

GBA

At

A2

‘ALS620

Sing
W

o

TO OTHER SIX
TRANSCEIVERS

K

inallive

<

‘ALS621 ‘ALS622
QLI N ey [ TTPLUEN F2W
cas X Jen Gas AL L:NZ
@2 1 (18} @ r (18)
Al t o1 g B1 Al o1 4 B
@ D29 L ] D29 L
A2 <+
T T -t
a3 19 g 15
o L] -l
PyRLll 15) 5 a2 15) -
Rl |0l -
A5 (te) ll BS A5 's't Wl BS
13) ) 13)
o
A6 t B6 A6 I B6
A7 8) 12) a7 a7 {8), {12) 87
o ™
a8 ‘tg’ v es  ag LR
‘ALS621 ‘ALS622
EBA—OD— EBA_-—CD—
GAB .GAB—[>]
& H ] al=
a1 b—B1 a1
< pl=
A2 +—s2 A2 J
S 9
v v v
TO OTHER SIX TO OTHER SIX
TRANSCEIVERS TRANSCEIVERS

B1

B2

'ALS623
TSI N Yoy
GABL EN2
Al (ﬂt% 1.4 ‘J 3e B1
2 D2y L
234 19
2 8 19)
25 © 1) o
26 2 1
12)
®)

a7 t 87
282 (an

‘ALS623
Eu———({>-—
cAs—D:I

A"‘{ 4 }—81
AZ{ %BZ

TO OTHER SIX
TRANSCEIVERS

e

y
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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 VOItAGE, VG .+ o o i it e e e e 7V
Input voltage: AllINPULS . . .o e 7V
7O 3 oo o € 5.5V

Operating free-air temperature range: SN64ALS620, SN54ALS623 ... . ................ -55°Cto125°C
SN74ALS620, SN74ALS623 .. ... ... ... 0°Cto70°C

Storage teMperature raNge . . . . .o v vttt ettt e e e e e e

B2

recommended operating conditions

SNB4ALS620 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 \"
ViL Low-level input voltage 0.8 0.8 \
10H High-level output current —12 5T mA
12
oL Low-level output current 24t mA
481
Ta Operating free-air temperature ~55 125 o] 70 °C

tThe extended limits apply only if Vo 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 UNIT
MIN TYPt MAX | MIN TYP: MAX
VIK Vee = 45V, lh = -18 mA -1.5 -1.5 A
Ve = 45V, IoH = -3 mA 2.4 3.2 2.4 3.2
VOH Vee =45V, loH = —-12mA 2 A
Vee = 4.5V, IoH = —15mA 2
Veeg = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4
VoL Vee = 45V loL = 24 mA 035 05| ¥
{loL = 48 mA for -1 versions)
| Control inputs Vee—=5.5V, V=7V 0.1 0.1 mA
! A or B ports Vee = 5.5V, V)= 55V 01 0.1
Control inputs 20 20
lIH A or B portsA vee = 5.8V Vi=27v 20 20 HA
W [hwbpaea ] Voo TBSV  Wi-04v =X o] ™
Ip$ Vee = 5.5V, Vo = 2.25V -30 -112 | =30 -112 mA
Outputs high 18 36 18 30
‘ALS620 Vee =565V Outputs low 25 49 25 41
Outputs disabled 27 52 27 43
lcc - mA
Outputs high 27 44 27 40
‘ALSB23 Vee =55V Outputs low 32 53 32 48
Outputs disabled 37 57 37 53
$All typical values are at Vg = 5V, Tp = 25°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
AFor |/O ports, the parameters ||l and lj_include the off-state output current.
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TYPES SN54ALS620, SN54ALS623, SN74ALS620, SN74ALS623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

‘ALS620 switching characteristics (see note 1)

Vgc =45Vtob55V,
CL = 50 pF,
FROM 10 R1 = 5009,
PARAMETER R2 = 500 Q, UNI
(INPUT) {OUTPUT) i
TA = MIN to MAX
SN54ALS620 SN74ALS620
MIN  TYP: MAX | MIN TYP: MAX

tpLH A B 2 15 2 12 ns
tPHL 2 15 2 12
tPLH B A 2 15 2 12 ns
tPHL 2 15 2 12
t
PZH GBA A 5 24 5 20 ns
tpzL 8 30 8 25
t
PHZ GBA A 5 2 5 2 ns
tpLz 8 30 8 25
t|
PZH GAB B 2 20 | 2 LA
tpzL 8 40 8 34
1]
PHZ GAB B 2 20 2 17 ns
tpLZ 8 40 8 34

‘ALS623 switching characteristics (see note 1)

Vce =45Vto55YV,
CL = 50 pF,
R1 = 500 Q,
FROM TO
PARAMETER R2 = 500 Q, UNIT
INP
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS623 SN74ALS623
MIN MAX | MIN MAX
tPLH A B 3 15 3 13 ns
tPHL 3 13 3 11
1 s
PLH 8 A 3 15 3 13 ns
tPHL 3 13 3 1
t 5 22
PZH GBA A 7 2 7 ns
tpzL 7 25 7 22
tPHZ GBA A 2 25 2 21 ns
tpLZ 3 30 3 26
tpzH GAB 8 7 25 7 22 ns
tpzL : 7 25 7 22
tPHZ GAB 8 2 25 2 211 s
tpLZ 3 30 3 26
NOTE 1: For load cireuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS621, SN54ALS622, SN74ALS621, SN74ALSG22
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS

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

SUPPly voltage, VoG v v e e e e 7V
Inputvoltage:  Alllnputsand /O pOrts . .. . ..ot e e 7V
Operating free-air temperature range: SN54ALS621, SN54ALS622 . ... ........ ... ... .. -55°Cto125°C

SN74ALS621,SN74ALS622 . ....... ... ..oiiiiinn. 0°Cto70°C
Storage temMpPerature€ raNGE . . . v v v v vt e vttt e e e e —65°Cto150°C

recommended operating conditions

SNB54ALS621 SN74ALS621
SN54ALS622 SN74ALS622 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.6 v
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \Y
VOH High-level output voltage 5.5 5.5 v
12
loL Low-level output current 24 mA
48t
Ta Operating free-air temperature -55 125 o] 70 °C

tThe extended limits apply only if Vg is maintained between 4.76 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 UNIT
MIN TYP: MAX | MIN TYP: MAX .
ViK Veg = 4.5V, I} = =18 mA -1.5 -1.5 \
loH Vece =45V, VoH = 5.5V 0.1 0.1 mA
Vce = 4.5V, oL = 12 mA 0.25 0.4 0.25 04
Vv =45V, loL = 24 mA \%
VoL cc oL = 4m 035 05
(loL = 48 mA for -1 versions)
I Control inputs Vee = 5.5V, Vi=7V 0.1 0.1 A
m
! A or B ports Vcc =55