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INTRODUCTION

The ALS/AS Logic Data Book presents pertinent technical information on Texas Instruments advanced families
of TTL integrated circuits, Advanced Low-Power Schottky T (ALS), and Advanced Schottkyt (AS). Ti's ALS
or AS functions provide the system design engineer with management tools to optimize system performance.
Aggressive design goals can be achieved by utilizing ALS in noncritical paths and high-performance AS in speed
critical paths.

The use of pin-for-pin compatible devices with the most popular LSTTL and STTL functions, existing TTL-based
systems may be easily upgraded to ALS/AS to reduce system power requirements, enhance system performance,
and improve overall 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 unique to the ALS/AS family.

ALS and AS devices utilize an advanced wafer fabrication process that includes walled emitters, ion-implanted
transistors, oxide isolations, and composed masks. 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
tolerate + 10% supply voltage swings
take advantage of new packaging
— 24-pin 300-mil DIP
— plastic ‘’Small OQutline’’
® specify ac parameters over the full operating temperature range

The ALS/AS family will grow to well over 400 devices through the end of 1986. Included among the new
functions are:

® the fastest stand-alone 32-bit error detection and correction circuit (EDAC)

® high-performance 16 X 4 and 16 x 5 ‘‘zero-fall-through’’ FIFO (first in, first out) memory devices
with 24-nanosecond fall through

® edge-triggered octal, 9-bit, and 10-bit read-back latches

® high-speed and low-power bus-transceivers with internal registers

® many additional pin-compatible ALS and AS devices

Also included in this book are several linear interface circuits that utilize the Advanced Low-Power Schottky
technology to provide a new linear interface family of devices with improved speed-power characteristics. The
leadership functions are as follows:

e |BM 360/370 I/0 Line Drivers

o |EEE-488 (GPIB) Octal Bus Transceivers

® RS-422-A Quad Line Drivers

® RS-422-A, RS-423-A, and RS-485 Quad Line Receivers

This data book provides a functional index of all bipolar digital, as well as, selected linear interface device types

"available or under development. 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. The General Information section includes an explanation of the function
tables, parameter measurement information, thermal information, D flip-flop and latch signal conventions, and
typical characteristics related to the products listed in this volume. )

Complete technical data for any Texas Instruments semiconductor/component product is available from your
nearest Tl field sales office, local authorized TI distributor, or by writing direct to:

Texas Instruments Incorporated
P.O. Box 655012, MS 308
Dallas, Texas 75265

We sincerely believe that you will find the new ALS/AS Logic Data Book a meaningfull addition to your technical
library. .

Tlntt-}grated Schottky-Barrier diode-clamped transistor is patented by Texas Instruments, U.S. Patent Number 3,463,975.
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GLOSSARY
TTL SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION

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

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

fmax

Icc

IccH

IccL

IH

i

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 V¢ supply terminal of an integrated circuit.

" Supply current, outputs high

The current into* the Ve 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
The current into* an input when a high-leve! 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. .

{ip
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lozL

VIH

ViK

ViL

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

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 level within the less positive {more negative) of the two ranges of values used to represent

" the binary variables. ’

VOH

VoL

ta

tdis

ten

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 condijtions applied that, according to the product specification,
will establish a low level at the output.

Access time

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

Disable time (of a three-state or open-collector output)

The propagation time between the specified reference points on the input and output voltage waveforms

with the output changing from either of the defined active ievels (high or low) to a high-impedance (off) state.

NOTE: For 3-state outputs, tdis = tpHz or tpLz. Open-collector outputs will change only if they are low
at the time of disabling so t4is = tpLH-

Enable time (of a three-state or open-collector output)
The propagation time between the specified reference points on the input and output voltage waveforms

* with the output changing from a high-impedance (off) state to either of the defined active levels (high or low).

NOTE: In the case of memories, this is the access time from an enable input (e.g., G). For 3-state outputs,
ten = tpzH or tpzi. Open-collector outputs will change only if they are responding to data that would
cause the output to go low so ten = tPHL.

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

{ip
Texas
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



GLOSSARY
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. (tpd = 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 hlgh 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 spedified 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.
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GLOSSARY
TTL SYMBOLS, TERMS, AND DEFINITIONS

PART Il — CLASSIFiCATION OF CIRCUIT COMPLEXITY
Gate Equivalent Circuit

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

Large-Scale Integration, LSI

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

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

Small-Scale Integration, SS!|
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.

PART lil — STRESS

Stress beyond those listed under *‘absolute maximum ratings’’ may cause permanent damage to the device. These
are stress ratings only and functional operation of the device at these or any other conditions beyond those indicated
under ‘‘recommended operating conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended
periods may affect device reliability. '

j
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EXPLANATION OF FUNCTION TABLES

-

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

H = high level {steady state) g
L = low level (steady state) g
t = transition from low to high level E
1 = transition from high to low level ‘o-
d = value/level or resulting value/level is routed to indicated destination “E
A = value/level is re-entered :
X = irrelevant (any input, including transitions) E
[<}]
z = off (high-impedance) state of a 3-state-output c
a..h = the level of steady-state inputs at inputs A through H respectively 8
Qg = level of Q before the indicated steady-state input conditions were established
Qo = complement of Qg or level of Q before the indicated steady-state input conditions were established
Qp = level of Q before the most recent active transition indicated by { or 1
= one high-level pulse
= one low-level pulse
TOGGLE = each output changes to the complement of its previous level on each active transition indicated by
{ort.
I, 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, Qg, or Qp), 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, | or | ,the pulse
follows the indicated input transition and persists for an interval dependent on the circuit.)
T {IP
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EXPLANATION OF FUNCTION TABLES

1 ‘ 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,
@ .
: .
o FUNCTION TABLE
E INPUTS OUTPUTS
: CLEAR MODE cLoCK SERIAL PARALLEL an Qg o Qp
3 S1 SO LEFT RIGHT[A B C D
= L X X X X X X X X X| v L L L
2 H X X L X X X X X X 1Qap Qo Qco Qpo
3 Ho[H oW x x la b ¢ dala b ¢ d
2 H L H 1 X H X X X X Qan QBn Qcn
6' H L H 1 X L X X X X | L Qan Qn Qcn
3 H H L t H X X X X X |aga Qcn Qpn H
H H L 1 L X X X X X |Qgn Qcn Qpn L
H L v X X X X X X X |Qap 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 ciear 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 ioading 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 Qp, 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 Qp is now at Qg, the previous levels of Qg and
Qg 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 repreéent 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 QC and
Qp are now at Qg and Qg, respectively, and the data previously at Qa is no longer in the register. This entry of serial
data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the levels at
inputs A through D have no effect. -

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

The truth table functional tests do not reflect all possible combinations or sequential modes.

{iP
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS

D flip-flop and latch signal conventions

It is normal T| practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw
its logic symbol based on the assumption of true data (D} inputs. 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 (PRE). An input that causes a Q output to
go high or a Q output to go low is called Clear (CLR). Bars are used over these pin names (PRE and CLR)
if they are active-low.

The devices on several data sheets are second-source designs, and the pin-name conventions used by
the original manufacturers_have been retained. That makes it necessary to designate the inputs and outputs
of the inverting circuits D and Q.

In some applications, it may be advantageous to redesignate the data input from D to D or vice versa.
In that case, all the other inputs and outputs should be renamed as shown below. Also shown are
corresponding changes in the graphical symbols. Arbitrary pin numbers are shown in parentheses.

c
°
£

©

=

b

(=)
[Pl
£

1]

e

4]

c

[}]
(O

— 1 —— (N
RE Ll el 5) CIR R (5] -
c2 e @ c 2 c1 a
= b
B 1ip 6) _ 52 ml1p (6)
[er eI I — @ prE 2 sls — @
LATCH LATCH.
PRE NS s (5) CLR A1 R (5) —
ck 2 Loy a _ cK %——>c1 a
@ = “Lla o]
—CL:: 4 ;D ~la PRE & ;D %o
FLIP-FLOP FLIP-FLOP

The figures show that when Q and Q exchange names, the Preset and Clear pins also exchange names.
The polarity indicators (&) on PRE and CLR remain, as these inputs are still active-low, but the presence
or absence of the polarity indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) is still in phase with
the data input (D or D); their active levels change together.

i
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THERMAL INFORMATION

In digital system design, consideration must be given JUNCTION-TO-AMBIENT THERMAL RESISTANCE
to thermal management of components. The small Vs

size of the ‘‘small outline’’ package makes this even AIR VELOCITY

more critical. Figure 1 shows the thermal resistance
of these packages for various rates of air flow.

-
(4]
o

U T T
e 14IPIN D FI’ACKA(‘SE

The thermal resistances in Figure 1 can be used to
approximate typical and maximum virtual junction
temperatures for the Advanced Low-Power Schottky
(ALS) and Advanced Schottky (AS) families. In
general, junction temperature for any device can be
calculated using Equation 1.

L T
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3 8
L~
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¥ A T
— 20|-P|N DV:I PACKIAGE

-
°
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L T L
24-PIN DW PACKAGE

©
°

™~

70 < ——
60 \l(\\\
\
50 \ —
\

40

30
0 100 200 300 400 500 600
Air Velocity —Feet/Min

FIGURE 1

RgJA—Junction-to-Ambient Thermal Resistance— °C/W
@
=

Ty = RgJA (VcC « Icc + NeloL « Vo) + Ta m

where

TJ = virtual junction temperature

RgJA = thermal resistance, junction to ambient air

Ve = supply voltage (5 V for typical, 5.5 V for maximum)

Icc = supply current

N = the number of outputs

loL = the low-level output current

VoL = the low-level output voltage

TA = the ambient air temperature

Typical junction temperature can be calculated using Equation 1 directly with typical values of icc taken from
the data sheets and Vcc = 5 voits. To calculate maximum junction temperature, it is necessary to take into
account the spread of Icc values for a population. Due to different specification practices that have been followed,
it is sometimes useful to use slightly different calculation procedures for the ALS and AS families.

Maximum junction temperature for all 54ALS, 54AS, and some 74ALS parts can be calculated using Equation 1
with ICC being the maximum value specified on the data sheet and VCc = 5.5 volts. In fact, lcc for Series 54
devices at the temperature extremes of —55°C to 125°C will be higher than for a Series 74 device at the
temperature extremes of 0°C to 70°C. This is reflected in the limits specified for some 74ALS devices, which

-are less than those specified for 54ALS devices. The AS family and most ALS family data sheets give a single

maximum value for IcC. If that value is used to calculate maximum junction temperature for series 74 devices,
an unrealistically high value will result. Instead, Equation 2 can be used. This uses the factor 1.31 to scale the
typical value of IcC up to a practical maximum value for process variations and thermal effects.

Thus, for 74AS and 74ALS devices if a lowered maximum ICcc has not been specified:

Tgmax = RgJa (5.5-1.31-Icctyp + NeloL-VoL) + TA T (2)
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PARAMETER MEASUREMENT INFORMATION

SERIES 54ALS/74ALS AND 54AS/74AS DEVICES

c
2
7V =
ZR1= [}
Vee L Ry =R1=R2 E
S1 =
R (=]
FROM OUTPUT TEST FROM OUTPUT - TEST ' “—
UNDER TEST POINT UNDER TEST POINT R1 E
CL>< RL FROM OUTPUT TEST —
(See Note A) CL UNDER TEST POINT [++]
{See Note A) cL R2 3 H
L (See Note A) ] [
= Q
1 Q
LOAD CIRCUIT FOR
BI-STATE LOAD CIRCUIT FOR LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS OPEN-COLLECTOR OUTPUTS THREE-STATE OUTPUTS
NOTE A: C includes probe and jig capacitance.
TIMING 35V HIGH-LEVEL /N~ 7~ 35V
INPUT 13V PULSE 1.3V 13VH
] ]
O it 03V | tw 03V
& tou 8 i 35V o 35V
—- - — — 3. 1 -
:m’; : 1.3V W13V LOW-LEVEL x13V 13V
03V PULSE — — — — 03V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE DURATIONS
INPUT \ —1 §v~ Ty ouTPUT sV
y 13V N CONTROL 13V 13v
| 1 03V {low-level _: ________ 0.3V
| ; | .
ptpLH.: l"PHL': enabling) tpz|_—|‘ - e—tpLZ
IN-PHASE I i U VoH i '
! 1.3v | 1.3V I ~35V
OouTPUT ] : ! g . WAVEFORM 1 } 0 §03V
T 1 VoL S1CLOSED P LTS 3== VoL
G tPHL ™ H!PLH': Von (See Note B) 1PZH —teol - pohz
OUT-OF-PHASE ! ! | St et
OUTPUT 13V 13V WAVEFORM 2 ; 3=- VoH
A S10PEN
— — VoL
(See Note D) (See Note B) ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES 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 outputcontrol.
C. All input pulses have the following characteristics: PRR < 1 MHz, t; = ty = 2 ns, duty cycle = 50%.
D. When measuring propagation delay items of 3-state outputs, switch S1 is open.
E. The outputs are measured one at a time with one input transition per measurement.

{ip
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FUNCTIONAL INDEX

-—

GATES AND INVERTERS

POSITIVE:NAND GATES AND INVERTERS POSITIVE-AND GATES WITH OPEN-COLLECTOR QUTPUTS g
TECHNOLOGY TECHNOLOGY -
STD STD ®
DESCRIPTION TYeE || Ats jas|H | L|ts]s | voLume DESCRIPTION TYPE | L | ALs| as| HiLs | s | vowume
Hex 2-Input ‘804 A B 3 - ° e e 2 E
ox Zinput Gates 8 Quadruple 2-Input Gates 09 =
. oo o e 2 A 3
‘04 =]
Hex Inverters A L 3 Triple 3-Input Gat 15 L3 L L 2 *
004 . . riple 3-Input Gates A 3 :
00 . efleo| oo 2 —
Quadruple 2-Input Gates A D POSITIVE-OR GATES TU
1000 A A
: IO T+ 15 2 - TECHNOLOGY a_,
Triple 3-Input Gates A . 3 DESCRIPTION TYPE | |Ats{as|Ls | s | voLume c
1010 A 3
Hex 2-Input Gates ‘832 AlB 3 5]
. eo|ojleo]|e 2
-20 O o |e 2 0
Dual 4-Input Gates A . ‘32
1020 3 Quadruple 2-Input Gates o | e
A 1032 Ale 3
& j [ e/o oo 2
8-Input Gates 30 A Py 3
° 2 POSITIVE-NOR GATES
13-Input Gates 133 :
L 3 TECHNOLOGY
Dual 2-Input Gates ‘8003 . STD
DESCRIPTION TYPE | Lo | Ats|As| L |Ls s |vOLUME
POSITIVE-NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS Hex 2-Input Gates “805 218 3
TECHNOLOGY 02 2 ejefe] 2
S0 Quadruple 2-Input Gates o]
DESCRIPTION TveE || ALs [AS|H | L[lLs|s | voLumE 1002 ry 3
L] L] 2
05 -2 L] ol 2 Triple 3-Input Gates 27
e | e 3
Hex Inverters A 3
1005 ry Dual 4-Input Gates with Strobe] ‘25 0 R
. . L . 2 Dual 5-Input Gates 260 (]
01
. 3 -
Quadruple 2-Input Gates 03 -2 olefe 2 SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS
B
3
*1003 A = TECHNOLOGY
D 0 2
Triple 3-Input Gates "2 . 2 DESCRIPTION TveE [ 1ALs|As| LS| s {vOLUME
‘14 L] L]
Ld L] L] L d 2
Dual 4-dnput Gates 22 S 3 Hex Inverters BT 0
Octal Inverters ‘619 [
13[ e .
POSITIVE-AND GATES Dual 4-Input Positive-NAND 5 . 2
TECHNOLOGY Triple 4-Input Positive-NAND ‘618 .
DESCRIPTION tvee 150 1 ais |as| H|is|s | voume Quadruple 2-Input Positive-NAND 24 hd
T uadruple 2-Input Positive-! 32 . o e
Hex 2-Input Gates ‘808 A B 3
08 . ole 2 CURRENT-SENSING GATES
Quadruple 2-input Gates e |e 3 -
11008 A Le DESCRIPTION Tvpe [TECHNOLOGY] | o) e
m e[e[o] 2 ALs[As[is
Triple 3-Input Gates A |e 3 Hex ‘63 [ e 2
*1011 A 3
ol e 2
Duat 4-Input Gates 21 DELAY ELEMENTS
. [ 3
: TECHNOLOGY
CRIPTION P L
DES! o TYP I eTAS Tis | YOLUME
Inverting and Noninverting Elements, a1 R 2
: 2-Input NAND Buffers

® Denotes available technology.
A Denotes ‘’A’’ suffix version available in the technology indicated.
B Denotes ’B’’ suffix version available in the technology indicated.
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" FUNCTIONAL INDEX
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GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS

AND-OR-INVERT GATES

BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS

® Denotes available technology.

A Denotes ""A’" suffix version available in the technology indicated.

TECHNOLOGY TECHNOLOGY
STD
DESCRIPTION TD
DESCRIPTION Tvee || ALs as|H L fis |s {vowume TYPE in ats [as |ts VOLUME
2-Wide 4-Input ‘55 e [e|e o7 e
4-Wide 4-2-3-2 Input ‘64 . 2
4-Wide 2-2-3-2 Input ‘54 D R Hex A
4-Wide 2-Input 54 | 35 ® 3
4-Wide 2-3-3-2 Input ‘54 D 1035 L 3
Dual 2-Wide 2-Input ‘51| @ elele o 6] e 2
Hex inverter ‘16| ®
AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS 1005 hd 3
K .
TECHNOLGGY . . 2
8 ‘38
DESCRIPTION tvee 30 [aws [as|s |vome Quad 2-lnput Positive-NAND A 3
T ‘39| o 2
4-Wide 4-2-3-2 Input ‘65 D 2 1003 Y 3
, , . . 2
EXPANDABLE GATES Quad 2-Input Positive-NOR 33 ry 3
TECHNOLOGY
50 BUFFERS, DRIVERS, AND BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS
DESCRIPTION TYPE aLs [as|H | L |Ls | volumE
T TECHNOLOGY
Dual 4-Input Positive-NOR . B
with Strobe 23| o DESCRIPTION TYPE | | AL |As |Ls VOLUME
4-Wide AND-OR 52 L 2 Noninverting ‘757 .
4-Wide AND-OR-INVERT 53{ e * Octal Buffers/Drivers ‘760 .
2-Wide AND-OR-INVERT ‘65 D Trverting Octal EE )
Dual 2.Wide AND-OR-INVERT 50| e . Buffers/Drivers 763 ° o s
-Invert
EXPANDERS Inverting and Nor-lnverting 1762 oo
Octal Buffers/Drivers
TECHNOLOGY Non-Inverting Quad Transceivers 759 0
DESCRIPTION 1vee | 5™ | acs | as | 0 | voLume Inverting Quad Transceivers ‘758 K
T
Dual 4-Input ‘60| o °
Triple 3-Input ‘61 - 2
3-2-2-3 Input AND-OR ‘62 . :
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FUNCTIONAL INDEX

A‘

GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS

GATES, BUFFERS, DRIVERS, AND BUS TRANSCEIVERS . 50-OHM/75-OHM LINE DRIVERS g
WITH 3-STATE OUTPUTS —
TECHNOLOGY =]
- SiD TECHIOLOGY DESCRIPTION TYPE sY;r: ALS |AS |5 [VOLumE o
DESCRIPTION TYPE ALs [as s | s | volume E
TIL Hex 2-Input Positive-NAND ‘804 A |B =
Noninverting 10-Bit Butfers/Drivers ‘29827 . Hex 2.Input Positive-NOR “805 A |8 5 o
Inverting 10-Bit Buffers/Drivers 29828 . Hex 2-Input Positive. AND ‘808 A B w—
Noninverting 10-Bil Transceivers "29861 . i Hex 2.Input Positive-OR ‘832 A |8 c
Inverting 10-Bit Transceivers '29862 . Quad 2-Input Positive-NOR ‘128 e —-—
Nomnverting 9 Bt Transceivers 729863 0 Dual 4-Inpot Positive NAND n40 . 2 —
Inverting 9.Bit Transceivers "29864 . ©
‘241 *le 2 o
A le 3 Q
‘244 ool 2 c
A |e 3 Q
D 2
Noninverting 468 A 3 (D
Octal Buffers;Drivers . 2
‘467
A 3
D 2
‘641
L
*1244° A 3
‘231 D
. L 2
‘240 e 3
. 2
Inverting Octal 466 A 3
Buifers.Drivers ‘468 d 2
A 3
. L 2
540 < 3
"1240¢ .
inverting and Noninverting 230 . 3
Octal Buffers/Drivers
K . 2
Octal Transceivers 245 A Je
‘1245 A 3
Noninverting "365 | A A 2
Hex Butfers/Drivers 367 | A A 2
Inverting ‘366 | A A 2
Hex BulfersiDrivers ‘368 | A A 2
25 | ® A
i e
Output Controls 425 |
426 [ @
Noninverting , .
Quad Transceivers 243 A e 3
. 2
Inverting ‘242
A L
Quad Transceivers rEYey A 3
Quad Transceivers with Storage ‘226 . 2
12-Input NAND Gate 134 .

® Denotes available technology.

{ Denotes very low power. ,

‘A Denotes ‘A’ suffix version available in the technology indicated.
B Denotes ‘‘B’* suffix version available in the technology indicated.
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FUNCTIONAL INDEX

: BUFFERS, DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS
Q BUFFERS, CLOCK/MEMORY DRIVERS OCTAL BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS
=} TECHNOLOGY TYPE TECHNOLOGY
TD
o DESCRIPTION Tvee | S Ats|as |H |Ls | s [voLume DESCRIPTION oF TYP | aus | as [is [ vowume
- T ouTPUT
Q Hex 2-Input Positive-NAND ‘804 A |8 a5t as |2 ® 3
- Hex 2-Input Positive NOR 805 A8 State D 2
— Hex 2-Input Positive-AND ‘808 A B oc 62 Ale 3
3 Hex 2-Input Positive-OR '832 A|B 3 ! . 2
o Hex Inverter ‘1004 ° . . A . 3
Low 3-State ‘623
— ‘34 o | e . 2
Hex Buffer 12 mA/24 mA/48 mA/64 mA | Power
3 ‘1034 e | A Ale 3
Sink, True Outputs 0OC, 3-State '639
37 L] L] L] 2 i 2
Q Quad 2-Input Positive-NAND A * | o 3&LSI
~ 3 3-State © 652
=y 1000 A le . 2
° ‘28 Ll hd 2 ©oC, 3 s ‘654 2 3
= Quad 2-Input Positive-NOR A 3 Sae . 2
‘1002 A . 620 A | e 3
1036 A . State . 2
Quad 2-input Positive-AND ‘1008 A le 3 oc 22 LA ® 3
Quad 2-Input Positive-OR “1032 A (e . 2
Triple 3-Input Positive-NAND ‘1010 A 12 mA/24 mA/48 mA/64 mA Low Ale 3
- - - oC. 35tate | 638
Triple 3-Input Positive-AND 1011 A Sink, Inverting Outputs Power . 2
) ° o e [ 2 . o [ o 34 LSI
Dual 4 Input Positive-NAND 40 A s 3State 681 0 7
11920 A oc. 35 653 fm 2
Line Driver/Memory Driver a36 . o . 2
with Series Damping Resistor 2 oc e A ®
Line Driver/Memory Driver ‘437 0 Low . 2
12 mA/24 mA/48 mA/E4 mA Power A . 3
3State ‘645
Sink, True Outputs hd 2
BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS AND DRIVERS o~
N 3State (1645 | A
TYPE TECHNOLOGY Power 3
OF K
DESCRIPTION YPE | AL s|Ls v 3.State '640
outpyr | TYPE [ALS A S | voLume Low < 2
Quad with Bit Direction 3-State | ‘446 . 12 mA124 mA/48 mA/G4 mA | Power oc APPSR B 2
Controls . 3-State | ‘449 [ Sink, Inverting Outputs . 2
D Py . Very L
oc 440 erv tow ISwe  |'1640 | A
oc ‘441 D) Power 3
Quad Tri " 3-State | '442 . 2 A r
uad Tridirection 3-State | '443 . 12 MA/24 mA/48 mA/64 mA . 3-State ' 643 R )
3-State | 444 . Sink, True and o
Power A | 3
oc ‘448 . Inverting Outputs oc ‘644 - 7
4-Bit wi X g
it with Storage 3-State 226 . - - - e
Registered with Multiplex 3State 646 < 2
. 12 mA/24 mA/48 mA/64 mA < 5
OCTAL BUS TRANSCEIVERS/MOS DRIVERS True Outputs oc 647 S :
TECHNOLOGY - + T Tie
STD | Registered with Muitiplexed 3-State ‘648 3 5
DESCRIPTION TYPE | L | ALs| as|ts | s | vorume 12 MAI24 MA/AB mA/G4 mA - =
2620 * taverting Outputs oc ‘649
Inverting Outputs, 3-State hd 2
‘2640 . 3 " VE] <
. 2623 . Universal Transceiver/ sstate 552 5 -
True Outputs, 3-State 2645 . Port Controllers. .
‘856 .
OCTAL BUFFERS AND LINE DRIVERS WITH INPUT/OUTPUT RESISTORS
TECHNOLOGY .
STD
DESCRIPTION TYee| L [ALS|As|Ls] s | voLumE
Input Resistors Inverting Outputs ‘746 [
Py sistor Noninverting Outputs ‘747 [ 3
Output Resistors Inverting Outputs ‘2540 3
r:
utput Rest Noninverting Outputs | ‘2541 °
® Denotes available technology.
A Denotes planned new products.
A Denotes ‘“A’" suffix version available in the technology indicated.
B Denotes ‘‘B’’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

—

DUAL AND SINGLE FLIP-FLOPS QUAD AND HEX FLIP-FLOPS . g
TECHNOLOGY TECHNOLOGY -
. ST
DESCRIPTION TYPE ST?: Ats [AS|H |t [Ls]s |volume DESCRIPTION "":FOF OUTPUTS | TYPE TT': ALs [As|Ls |S |VOLUME ©
s
‘73| e|e| A . CHE 2 E
174 -
‘76 A 6 Q L4 Ld 3 °
. . .
‘ 78 R 43;? : s -
103 . 2 D Type 1 c
106 . . g |78 D =
‘107 | @ A : e | A 3 —
Dual JK Edge-Triggered 108 . "379 . ©
109 |2 A X N a 276 | ® 2 a
A e 3 N 376 | ® c
‘112 Ale 2
A 3 OCTAL, 9-BIT, AND 10-BIT D-TYPE FLIP-FLOPS 8
L]
‘113 = A i TECHNOLOGY
. TD
Ale 2 DESCRIPTION NO- OF | ourpur | Tvee [S™° |ats [as|ts |s [vorume
‘114 BITS TTL
A 3
. . 3
‘70 e Tre D e | 35 | 374 e >
Single J-K Edge-Triggered | “101 ° fue Data cual Y T =1
102 . orate = 3
‘73| e oo 2.State | ‘273
. . 2
‘76 L4 Ld
Dual Pulse-Triggered 8 re True Data with Clear| Octal | 3-State | '575 e | o
- ‘874 L . 3
7 D 2 tate
72 Py ele True with Enable Octal 2-State ‘377 L 2
Single Pulse-Triggered ZT . 3-State ‘534 [ 0
o5 e Inverting Octal | 3-State | '564 A
3-State ‘576 A .
Dual JK with Data 3
“an . 3-State ‘577 A L
Lockout Inverting with Clear | Octal
" - 3-State ‘879 A .
Single J-K with Data
Lockout ‘110 Ld Inverting with Preset| Octal 3-State ‘876 A L
< Troe Octai | 3-State | 525 0
L] L) L d A .
Dual D-Type ‘74 s o 3 Inverting Octal 3-State ‘826 L]
True 9-Bit | 3-State ‘823 [
Inverting 9-Bit | 3-State ‘824 L4
True 10-Bit | 3-State | ‘821 o
- K . L]
Inverting 10-Bit | 3-State | '822 2aLs
True Octal | 3-State |29825 A |4
b \nverting Octal | 3-State |'29826 A A
True 9Bit_| 3-State |'29823 A |a
Inverting 9-Bit_| 3-State |'29824 A A
True 10-Bit_| 3-State |'29821 A [a
. Inverting 10-Bit_| 3-State |'29822 A | a
® Denotes available technology. N
A Denotes planned new products.
A Denotes “A”" suffix version available in the technology indicated.
B Denotes ‘“B” suffix version available in the technology indicated.
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FUNCTIONAL INDEX

LATCHES AND MULTIVIBRATORS

CGD) QUAD LATCHES OCTAL, 9-BIT, AND 10-BIT LATCHES
g <5 JECHNOLOSY TECHNOLOGY
E DESCRIPTION OUTPUT | TYPE | 1y [ALS|AS| L | LS |VOLUME DESCRIPTION N;'T‘;F ouTPuT | TYPE i:': ais |as[is| s | vorume
— Dual 2.8t 2-State ‘75 L ol e
— Transparent 2-State ‘77| e o | 2 ‘268 . 2
2-State ‘375 [ 3-State ‘373 o |le
= Transparent Octal
-y SR 2-State ‘279 | o A o] 3
o 3-State ‘573 [ 4
= RETRIGGERABLE MONOSTABLE MULTIVIBRATORS Dual 4-8it 2-State | ‘100 | ® 5
3 TECHNOLOGY Transparent Octal | 2:State | 116 |
o D) 3-State ‘873 B [
- DESCRIPTION TYpe || ALs fas s | L fvorume 3-State | ‘633 e | o
—r Inverting Transparent| Octal 3-State ‘663 A
o 221 e e 3-State | '580 2 |e 3
= Single 130 | e YT
‘422 . 2 ) Octal | 3-State | '880 Ale
- Inverting Transparent
Dual . ;;3 * : ° 3-Sete | '604 .
, 2input Octat f 2| 605 °
3-State ‘606 . 2
D-TYPE oc__| ‘607 D
OCTAL, 9-BIT, AND 10-BIT READ-BACK LATCHES - .
Addressable Octal | 2-State | °259 - 3
: TECHROLOGY Mult-Mods Bufiered | Octal | 3-State | ‘412 0 2
DESCRIPTION N;'T:F TYPE :f: aLs | as| s | s | VOHUME True Octal | 3-State | '845 o | e
- Inverting Octal | 3-State ‘846 . .
E:::‘o:?fzi?nlnvemng Octal '996 L] True 9-Bit | 3-State '843 . . 3808l
g Javerting 9Bit | 3-State | ‘844 o | e
Octal | 990 b Troe 7081 | 35tate | 841 . e
Transparent True 98t | '992 hd Inverting 10-Bit | 3-State | ‘842 * | o
108 | 1994 > True Octal | 3.Stete | /29845 v |e
Qotal | 1991 : 3&Ls inverting Octal | 3.Stete |'29846 v |
Transparent Noninverting 9.6 | 992 0 o TR +— %
- 10:8it | '994 L Inverting 9-Bit | 3-State |'29844 o |o 3
Transparent with Clear octal | 666 . Troe 0B | aState |'26841 DA
True Quiputs inverting 10-8% | 3-Staie_|'28842 . |
Transparent with Clear
Inverting Outputs Octal | 667 *
MONOSTABLE MULTIVIBRATORS WITH SCHMITT-TRIGGER INPUTS
TECHNOLOGY
sTO
DESCRIPTION TYeE | laLs|as|ts | s | L |volume
Single 121 | @ . -
Dual ‘221 . [
® Denotes available technology.
A Denotes A’ suffix version available in the technology indicated.
B Denotes ‘B’ suffix version available in the technology indicated.
.
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FUNCTIONAL INDEX

—

SHIFT REGISTERS SIGN-PROTECTED REGISTERS g
NO. MODES TECHNOLOGY NO. | MODES ] TECHNOLOGY -
oescremion | oF [ [ ]afe | rvee [sto DESCRIPTION of | [.]2]a]rvee VOLUME [\
: ALs [as| L [is | s | voLume 5 a ALS|AS | LS
ars | |2[9]2 T airs |4@{9|8 E
Sign-Protected x| Px x| 322 A Sign-Protected Register 8 |x] [x]x |-322 A 2 =
X|x|x[x | 198 [ @ 2 o
Parallel-In o e REGISTER FILES o
Parallel-Out N o [a 3
TECHNOLOGY :
X |[x{x]x 323 hd 2 STD VOLUME
o |a 3 DESCRIPTION OUTPUT | TYPE T ALS | AS | LS ‘—u
. L
4 X {x|x|x | 194 " A Z 8 Words x 2 Bits 3-State | "172 Ld ol
Paraliel| 4 Word: 4 Bits oc 170 2 = 2 q’
arallel-In, i
x{x[x|x | 671 . ords x 3-State | ‘670 . c
Parallel-Out,
Registered 4 2 . 3-State | ‘870 . Q
X [xix|x | 672 . Dual 16 Words x 4 Bits 3a&Lsi
Outputs 3-State_| ‘871 . o
. 8 X X|x | ‘199 . 64 Words x 40 Bits 3-State | ‘8834 A LS!
s | x| [x ‘96 | o | e N
A olsB 2 OTHER REGISTERS
x| Ix ‘95 S 3
parallell X - TECHNOLOGY
arallel-In, X 99 . S5 VOLUME
Parallel-Out X X|x [ 178 . 2 DESCRIPTION TYPE" m ALS |AS|L LS} S
4 [x] Ixix g [ e
‘98 .
b3 X qes |2 Ale 2 . . 2
Y 3 Quadruple Multiplexers ‘298 - 3
X g ith
: x ‘;:: i ; with Storage 398 -
16 | x| [x[x [ 673 . 1399 ° 2
Serial-In 2 8-Bit Universal Shift o |
. o fe ‘299
Parallel-Out - 8 | x ‘164 = 3 Registers DD 3
Quadruple Bus-Buffer
16 X X|x | ‘674 . B ‘173 . A
- 3 2 Registers 2
Parallel-In, X X [x ‘165 2 3 QOctal Storage Register ‘396 4
Senal-Out 8 . Y P Dual-Rank 8-Bit ‘963 A
X x|x | 166 . 3 Shift Registers 964 A 3aLs
St P X o ry + 8-Bit Di; ‘29818 ®
erial-In,
2 Pipeline Registers ‘819 A
Serial-Out ¢ |x X ‘94 | ®
SHIFT REGISTERS WITH LATCHES
NO. TECHNOLOGY
DESCRIPTION OF TPUTS | TYPE VOLUME
ouTPy ALS| AS | LS
BITS
Parallel-In, Parallel-Out 4 3-State ‘671 .
with Output Latches 3-State ‘672 3
16 2-State ‘673 L
Serial-In, Parallel-Out Butfered | ‘594 [
with Output Latches g 3-State ‘595 .
0oC ‘596 ° 2
ocC 699 [
Parallel-In, Serial-Out, 8 2-State | 597 .
with Input Latches 3-State ‘589 )
Parallel /O Ports with
Input Latches, Multiplexed 8 3-State ‘598 L
Serial Inputs

® Denotes available technology.

A Denotes planned new products.

A Denotes ""A’ suffix version available in the technology indicated.
B Denotes ‘‘B’* suffix version available in the technology indicated.
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FUNCTIONAL INDEX

() SYNCHRONOUS COUNTERS — POSITIVE-EDGE TRIGGERED - ASYNCHRONOUS COUNTERS {RIPPLE CLOCK) — NEGATIVE-EDGE TRIGGERED
@ TECHNOLOGY TECHNOLOGY
- PARALLEL PARALLEL
DESCRIPTION TYPE [ STD VOLUME DESCRIPTION € [ STD VOLUME
1] LOAD s asfas|i]is|s [V© ESCRIPTIO toap | TYPE[STO faisfas (L [ts (s u
4 T T
[«}] . . A 2 Sett09 | ‘90 | A o|
—_— Syne | 1160 B[ 3 68 D
L] L] .
5, Sync 162 A 2 Decade Yes ‘1 76| e
Decade B [e 3 Yes 196 | e * e
a‘ Sync__| 560 A . Setto9 | 290 | ® .
- Sync ‘668 o None ‘83 A LK)
3 Sync__| ‘690 . N 69 . )
o Sync__| ‘692 - 4.Bit Binary Yes 77| e
- B |e Yes 97| e ° e
168
[=4 Syne | 16 5 | e 3 None | 293 | ® .
(@] nowne | 1180 ) ° 2 Divide-by-12 None ‘92 [ A 0
- . 3 Oual Decad None 390 | e 0
Decade Up/Down . o[ o 2 ve © Setto8 | 490 | ® 0
Async 192
. R Dual 4-Bit Binary None |'393 | e .
Sync__| ‘668 A
Sync__| 696 . 8-BIT BINARY COUNTERS WITH REGISTERS
Sync ‘698 .
Decade Rate: 1 Asvvnnc 2 TYee TECHNOLOGY
— 167 ] F
Multipler, N10_ | Set-to-9 & PESCRIPTION 0 TYPE | ats | as |us |VOLUME
0 A OUTPUT
Sync ‘161 =T 3 Parallel Register 3-State | '690 .
o - A e 2 Outputs oC 531 . s
Sync ‘163 ry Py Parallel Register Inputs 2-State | '592 .
6 7 X ;
4-8it Binary N Y A 3 Parallel 110 35ute | 593 .
Sync ‘669 .
FREQUENCY DIVIDERS, RATE MULTIPLIERS
Sync__| ‘691 . )
Sync__| ‘693 . TECHNOLOGY
) B |e ) DESCRIPTION TYPE| STD VOLUME
Sync 169 =% 5 . T (A |as s
0 [ 2 50-10-1 Frequency Divider ‘56 .
Async | 191
.81 Bina . 3 60-to-1 Frequency Divider 57 . 5
M /DUW""' o | 193 1* .| o 2 60-Bit Binary Rate Multiplier "97 .
P v ) 3 Decade Rate Multiplier 167 .
Sync ‘669 A
Sync__ | 697 .
Sync ‘699 °
6-Bit Binar 1 2 ®
N 97|
Rate Multipler, N
Async CLR [ ‘867 .
- i
8-Bit Up/Down Sync CLR | ‘869 0 3aLs

® Denotes available technology. '

A Denotes "“A’’ suffix version available in the technology indicated.
B Denotes ‘’B’* suffix version available in the technology indicated.
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FUNCTIONAL INDEX

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS AND SHIFTERS

DATA SELECTORS/MULTIPLEXERS DECODERS/DEMULTIPLEXERS g
TYPE TECHNOLOGY TYPE TECHNOLOGY -
DESCRIPTION OF | TYPE[ STD VOLUME DESCRIPTION OF  [TYPE [STD VOLUME [+
As|As L |Ls |s s |A s
OUTPUT T . OUTPUT | A ASIE LS E
2-Stat ‘151 [ - B . .
ate 0 2 1016 3-State | 1154 =
16101 3-State | 250 o OC__ 159 | e o
3-State | '850 . 3&tsl 4-t0-10 BCD-to-Decimal | 2-State ‘42 | A ol [Pl
3-State | '851 . 4-10-10 Excess 3-to- j 2 c
Dual 8-10-1 3State | 351 @ N Decimal 2State | 431 A * m——
A L 4-to- - -
2-State [ 151 e 1010 Excess 36ray- | 5 giate | a4 | A . ]
[ RK] 3 to-Decimal E
2-Stat 152 | A L] ‘131 . A
e 2 3-t0-8 with Address 3 Q
L L . L *
s 3-State | ‘251 Latches 2-State {137 c
to-1 ® | A 3 [ 2 o
. 3-State | 354 ° 25t | 138 HD 3
2-State | ‘355 . 3-t0-8 o | 2 o
- ! L] .
3-State | '356 2 25t | 139 A 3
oc_ | 357 0 Ale
Dual 2-to-4
. ole |o 2-State | ‘155 | @ A 2
2-State [ '153
o [ o 3 oc_ |56 ] e .
o (o 2 :
-Stat: 2
>State |283 D 3 CODE CONVERTERS
Dual 4-to-1 ry Pl
2-State | ‘352 <~ 5 TECHNOLOGY
< 7 DESCRIPTION TYPE [ sTD s |votume
3-State | ‘353 o A 3 TTL
5 w3 S E-Line-BCD to 6-Line Binary. or 4-Line to 4-Line [, .
‘z‘c""e 4235 < BCD 9's/BCD 10’s Converters 2
Octal 2:0-1 with Storage {5 =2 - . ) 6-Bit-Binary to 6-8it BCD Converters ‘185 | A
'O: ° 1 > - BCD-to-Binary Converters 484 A N
60 Binary-to-BCD Converters - “285 A
2-State | ‘98 .
2§ 298 |— ° 2 PRIORITY ENCODERS/REGISTERS
Quad 2-to-1 with Storage | 22" . 3
2-State_| ‘398 . TECHNOLOGY
X g DESCRIPTION TYPE [ STD vol
2-State | ‘399 . 2 ats | as |t LUME
N 26 57 . e|o |o TTL
-State e | e 3 Full BCD 47| .
2e 158 ° |e 2 Cascadable Octal ‘148 o . 2
Qved 2403 State . | e 3 C Octal with 3-State Outputs "3a8 .
uad 2-to- B |e 2 4-Bit Cascadable with Registers ‘278 |
3-State | ‘257
A . 3
B |e 2 SHIFTERS
B 3-State | '258 e 3
PR r— TECHNOLOGY
-to-1 Universal -
X . DESCRIPTION OUTPUT | TYPE [ STD VOLUME
Multiplexer 3State | 857 °]e 3 as|as|i|s]s
TTL
4-Bit Shifter 3-State | '350 [ 2
Parallel 16-Bit
Multi-Mode 3-State | ‘897 . s
Barrel Shifter
32-Bit Barrel Shifter 3-State | 8838 °
@ Denotes available technology.
A Denotes planned new products.
A Denotes A" suffix version available in the technology indicated.
B Denotes "“B" suffix version available in the technology indicated.
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FUNCTIONAL INDEX

DISPLAY DECODERS/DRIVERS, MEMODRY/MICROPROCESSOR CONTROLLERS,
AND VOLTAGE-CONTROLLED OSCILLATORS

(5]
] OPEN-COLLECTOR DISPLAY DECODERS/DRIVERS MEMORY/MICROPROCESSOR CONTROLLERS
[ OFF-STATE TECHNOLOGY DESCRIPTION Tvee TECHNOLOGY [\
B DESCRIPTION oureut |tvee fsto[ T T T o|vorume ALs[As]ts
— VOLTAGE T System Controllers {Universal or for '888) ‘890 . L5
30V ‘45 . g
— - Memory Transparent, 4K, 16K 600 A
= BCD-t0-Decimal 60V 141 | e Refresh Burst Modes | 64K ‘601 A
- 15V |'145 | e . ce res ; Cycle Steal, | 4K, 16K "602 A 2
(o] 7V [aas . ONIOIETS | girst Modes | 64K 603 A
= 30V ‘46 | A o Memory Cycle Controller "608 .
3 15V 47 | A o e " 3 State 612 .
o 5.5V 48 | @ D 5 emory Mappers oc 613 . |
!: 55V ‘49 | e . Memory Mappers 3-State 610 ° Ls
o BCD-t0.Seven- 30V | 246 | @ with Output Latches oc 611 .
° 15V |'247 [ e . Multi-Mode Latches (8080A Applications} 412 2
=]
7v__|‘3a7 D 16K, 64K, 2967 | A
7V 447 . 256K 2968 | &
i Lsi
55V [248 | @ . Dynamic Memory C T6K, 64K 6301 | &
55V |249 | ® . 256K, 1 MEG [ '6302_| A
OPEN COLLECTOR DISPLAY DECODERS/DRIVERS WITH COUNTERS/LATCH CLOCK GENERATOR CIRCUITS
TECHNOLOGY TECHNOLOGY
DESCRIPTION TYPE [STD VOLUME
DESCRIPTION Tvee [so [ T, C|volume s |as | s :
T TTL
BCD Counter/4-Bit Latch/BCD-to-Decimal naz | Quadruple Complementary-Output 265 | »
Decoder/Driver Logic Elements
BCD Counter/4-Bit Dual Pulse Synchronizers/Drivers 120 | e
-to- - ‘320 *
Latch/BCD-to-Seven-Segment 143 | e 2 Crystal-Controlled Oscillators 3 2
Decoder/LED Driver 321 °
BCD Counter/4-Bit Digital Phase-Lock Loop ‘297 B .
Latch/BCD-to-Seven-Segment 44 . Programmable Frequency ‘292 .
Decoder/Lamp Driver Dividers/Digital Timers ‘294 o
Dual VCO 124 2
VOLTAGE-CONTROLLED OSCILLATORS
DESCRIPTION TECHNOLOGY
No. |comPtf . . IRANGE |, fmax TYPE s | s VOLUME
veos | Zout INPUT (%t | MHz
Single Yes Yes Yes | No | 20 |'624|
Single Yes Yes Yes |Yes | 20 ['628 | ®
Dual No Yes Yes No 60 |‘124 [ 2
Dual Yes Yes No No 20 |'626 [
Dual No No No | No | 20 ['627] e
Dual No Yes Yes No 20 |'629 [ ]
RESULTANT DISPLAYS USING ‘46A, ‘47A, ‘48, ‘49, ‘L46, ‘L47, 'LS47, ‘LS48, ‘LS49, 'LS347
i 1 S I [ W=y =
3] [N [y | Ry P b | | [ ) — =
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
RESULTANT DISPLAYS USING ‘246, ‘247, ‘248, ‘249, 'LS247, ‘LS248, ‘LS249, ‘LS447
) N>y =p—tpopsy | — =
L e o =il p =1 — =
0 1 2 3 4 5 6 7 8 9 10 N 13 14
RESULTANT DISPLAYS USING ‘143, ‘144
1 | —ipd (| -
Ll We_ | | )] _|
0 1 2 3 4 5 6 7 8 9
® Denotes available technology.
A Denotes planned new products.
A Denotes ‘A"’ suffix version available in the technology indicated.
i
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FUNCTIONAL INDEX

COMPARATORS AND ERROR DETECTION CIRCUITS

4-BIT COMPARATORS PARITY GENERATORS/CHECKERS, o
ERROR DETECTION AND CORRECTION CIRCUITS - —
DESCRIPTION TECHNOLOGY -’
OUTPUT | TYPE | STD VOLUME NO. TECHNOLOGY ©
p=a|P>a|P<a |outPUT as|as|L|is|s
ENABLE TTL DESCRIPTION OF | TYPE [ STD as|as|is|s VOLUME E
Yes | Yes | No | 2-State No ‘85 . o| o (e 2 BITS TTL -
8 ‘180 . 2 o
8-BIT COMPARATORS OddrEven Parity o |e e
9 ‘280
heckers o | e c
DESCRIPTION TECHNOLOGY 0 286 o 3&Lst —
—_ — OUTPUT | TYPE VOLUME
INPUTS P-Q|F=T|P>0| F>G | P<ajoutrut| o ALs | as)Ls 3-State | 8 | '636 . R —
oc 8 | 637 0 [v)
Yes | No | No | No [ No oc Yes ‘518 | o E
3-State 16 ‘616 .
No | Yes | No | No | No 2-s Yes |'520| ® 3 3&Lsl [«}]
20kQ - oc 16 ‘617 A
No | Yes | No | No | No [ oC Yes ['522| o c
Puli-Up Parallel Error 3-State | 16 ‘630 .
No | Yes | No | Yes | No 25 No ‘682 0 2 Q
2 Detection/Correction oC 16 ‘631 o
No | Yes | No | Yes | No | OC No | ‘683 o (D
Circuits 3-State 16 | ‘8400 A LSI
Yes | No [ No | No | No | oC Yes ['519{ o
3 3-State | 32 ‘632 A A
No | Yes | No | No | No [ 28 Yes |'521] o
oc 32 ‘633 Al A
No | Yes | No | Yes | No 28 No ‘684 . 3&LSl
3-State | 32 ‘634 o | A
No | Yes | No | ves | No [ OC No [ 685 .
2 ocC 32 ‘635 A | A
No | Yes | No [ ves | No | 25 Yes [ 686 o L
Standard
No | Yes | No | ves | No | OC Yes | 687 .
Py 3 FUSE-PROGRAMMABLE COMPARATORS
No | Yes | No | No | No | 28 ves | 688
hd 2 TECHNOLOGY
O
No | ves | No No No oc Yes ‘689 3 DESCRIPTION TYPE | STD ats [as s |s VOLUME
hd 2 TTL
Latched P -] ‘i
‘“f a No [ No | ves | no [ ves 25 Yes ‘885 - 3aLs 16-Bit Identity Comparator 526 L4
Logic & Adth 12-Bit identity Comparator '528 e 3
Latched P&Q N
atche Yes | No | Yes | No | ves |Laiched | ves |68 . 3 8-Bit Identity Comparator ‘527 .
Logic & Arith and 4-Bit Comparator
ADDRESS COMPARATORS
DESCRIPTION OUTPUT | LATCHED | | TECHNOLOGY |, .
ENABLE | OUTPUT ALS AS
16-Bit to 4.Bit Yes 171 .
-Bi -Bi
Yes ‘678 . 3
12.Bit to 4Bit Yes 679 | e
it to 4-Bi
Yes ‘680 0

@ Denotes available technology.
A Denotes planned new products.
A Denotes A"’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

ARITHMETIC CIRCUITS AND PROCESSOR ELEMENTS

CDG: PARALLEL BINARY ADDERS OTHER ARITHMETIC OPERATORS
=3 TECHNOLOGY TECHNOLOGY
DESCRIPTION TYPE | STD VOLUME DESCRIPT voLum
2 as |as |n [1s [s |V© ESCRIPTION TYPE (STl ais | as|n [L|s|s |VOLUME
: TTL TTL
<] 1-Bit Gated ‘80 . Quad 2r|‘r\pu( Exclusive-OR .86 . el Ale 2
2-Bit ‘82 [ Gates with Totem-Pole . 3
: 281t ‘83 A A 2 Outputs ‘386 A
g ; X Ve 2
- 283 . o Je Quad 2-Input Exclusive-OR . N
o Dual 1-Bit Carry-Save ‘183 o e Gates with Open-Collector ‘136
= Outputs . 3
3 ACCUMULATORS, ARITHMETIC LOGIC UNITS, Quad 2-Input Exclusive- “266 . 2
o LOOK-AHEAD CARRY GENERATORS NOR Gates ‘810 0 A 3
Quad 2-Input Exclusive-NOR
g DESCRIPTION Tyee [5TD TECHNOLOGY VOLUME Gates with Open-Collector | 811 . A 3
5 {m |As|as|is | s Outputs
il i
PR 281 Py guad Exclusive OR/NOR 138 .
-Bie arallel nary 681 . 2 Z ;IeST = : 2
. o e -Bit True/Complement 87 .
‘181 A Element
3 &SI
4-Bit Arithmetic Logic Units/ ‘1181 [
Function Generators A BIPOLAR BIT-SLICE PROCESSOR ELEMENTS
‘381 2
L CASCADABLE TECHNOLOGY
881 A s&Ls DESCRIPTION T0 TYPE ; VOLUME
4-Bit Arithmetic Logic Unit N-BITS ALS |AS|LS | S
' ‘382 L] 2 K
with Ripple Carry No ‘887 D
‘182 2 e 2 8-Bit Slice Yes "588 . st
Look-Ahead Carry | 16-Bit A R Yos 595 o
Generators +282 A
32-Bit ‘882 A 3 &Lsl
Quad Serial Adder/Subtractor ‘385 . 2
MULTIPLIERS
TECHNOLOGY
ESCRIPTION ME
DESCRI wvee s [ Toelis s | Vo
T
2-Bit-by-4-Bit Parallel Binary Multipliers 261 [
‘2841
4-Bit-by-4-Bit Parallel Binary N
it-by-4-Bit Parallel Binary s e )
25-MHz 6-Bit Binary Rate Multipliers B0
25-MHz Decade Rate Multipliers ‘67|
8-Bit x 1-Bit 2's Complement Multipliers | 384 .
® Denotes . available technology.
A Denotes planned new products.
A Denotes ““A’’ suffix version available in the technology indicated.
{i)
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FUNCTIONAL INDEX

INTERFACE ALS CIRCUITS

Ail type numbers on this page refer to devices in the SNSG5ALS and SN75ALS families.

1BM 360/370 /O LINE DRIVERS

TECHNOLOGY

DESCRIPTION TYPE VOLUME
ALS

Quadruple Line Driver ‘126 Ld ALS/AS

Quadruple Line Driver ‘130 . ALS/AS

IEEE-488 (GPIB) INTERFACE BUS TRANSCEIVERS

DESCRIPTION TYPE

TECHNOLOGY
ALS

VOLUME

‘160

‘161

‘162

Octal Transceiver
e ! 163

‘164

‘165

[ dididlaldld

ALS/AS

RS-422-A, RS-423-A, AND RS-485 LINE RECEIVERS

HNOLOGY .
DESCRIPTION .| TYPE TECHNOLOG VOLUME
ALS
a -
uad Differential with |, o o ALSIAS
3-State Outputs
Quad Differential with
3-State Outputs ‘195 . ALS/AS
(TTL Comp.)
RS-422-A LINE DRIVERS
TECHNOLOGY
DESCRIPTION TYPE VOLUME
ALS
Quad Differential ‘192 . ALS/AS
Quad Differentiat with ™ . ALS/AS

3-State Outputs

® Denotes available technology.

A Denotes planned new

products.

General Information el

o,
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FUNCTIONAL INDEX

-—

MEMORIES
o USER-PROGRAMMABLE READ-ONLY MEMORIES (PROMs) REGISTERED PROMs
1) STANDARD PROMs
= DESCRIPTION | TYPE orcanizaTion | TYFE s | voiume
o vPE OUTPUT
- DESCRIPTION TYPE ORGANIZATION | o | s | voLume TBP34R162 4096W x 4B | 3.State | ®
o 57285166 vorsw v 5n T 35 T 16K-BIt Arrays | TBP34SR165 | 4096W x 4B | 3.State | ® 4
— TBP3BS165 | 2048W x 88 | 3State | @ T8P3BR16S 2048W x 88 | IState | @
3 TBPaEs 160 2005W X 83 | SSae | RANDOM-ACCESS READ-WRITE MEMORIES (RAM
= 16K-Bit Arrays | TBP38SA165 | 2048W x 8B oc . - - s)
(o] TBP3BSA166 | 2048W x 8B oc .
= T8P345162 4096W x 4B | 3State | @ TYPe JECHNOLOGY
3 TBP345A162 4096W x 4B oc A DESCRIPTICN ORGANIZATION OF TYPE | STD ats | as [ s s VOLUME
Q TBP24581 2048W x 4B 3State | ® OUTPUT I
-+ TBP24SA81 2048W x 48 oc . 256.8it Arrays 256« 1 | State | 201 °
6' TBP28S85A 1024W x 88 3State | A oc | 1301 L]
TBP28S86A 1024W x 88 | 3State | @ oc 18| e
=] 8K-Bit Arrays | TBP28BSAB6A 1024W x 88 oc ) 3 Stote | 1189 Als 4
TBP38S85 1024W x BB 3-State A 6€4-Bit Arrays 16 x 4 3-State | ‘219 A
TBP38S86 1024W x 88 | 3-State | A oc | 289 Al®
TBPIBSABS 1024W x 88 oc A oc |18 A
TBP38SAB6 1024W x 88 oc A 4 16-8it Multiple-Port 8 x2 astete | 172] @
TBP24541 1024W x 4B | 3.5tate | ® Register File \
TBP24SA41 1024W x 4B oc . 16-Bit Register Fie 4xa oc :'7" hd A
K8t Arrays TBP28542 512W x 88 3State | @ — 3 State '57° L]
TBP28SAA42 §12W x 8B oc . ual 64-6it 16 x4 35tate for> d 3
TBP28S46 512W x 88 3State | @ Register Files an hd
TBP28SA46 512W x 88 oc .
o e | 7873522 256W % 88 | 3swmie | e FIRST-IN FIRST-OUT MEMORIES (FIFOs)
TBP3BSA22 256W x 88 oc . e - TeoTNOoaY
TBP24510 256W x 4B | 3Swe | @ DESCRIPTION oF | Tvee VOLUME
KBt Arays | TEP245A10 256W x 48 oc . ouTRUT as |asiis | s
TBP34510 256W x 4B | 3State | ® Ssoe | 253 <
TBP34SA10 256W x 48 oc . Teae 224 "
TBP185030 32W % 88 | 35tae | @ oxa X e < Lsi
256-81 Arrays | 1271854030 32W x 88 oc . X v pee <
TBP38S030 32W x 88 | 3State | @ oo T T = YT
TBP38SA030 32w x 88 oc . RSP R T T
16 x5 3State | 229 | A
LOW-POWER PROMs 3swe | 233 | A 3aus
TYPE
DESCRIPTION TYPE ORGANIZATION VOLUME
OUTPUT
TBP28L166 2048W x BB | 3State | ®
TBP38L165 2048W x 88 | 3State | ®
1OKBItANaYs | rppagitee | 2048W x 88 | 3Stawe | e
T8P34L162 4096W x 48 | 3-State | A
TBP2BLB5A 1024W x 8B | 3-State | A
BBt Arays | TEP20LE6A 1024W x 8B | 3Stae | @ -
. TBP38LES 1024W x 8B | 3-State | A
TBP38LE6 1024W x 88 | 3State | & 4
TBP28La2 512W x 88 | 3Statc | ®
AKBrAMRYS | ropogLas 512W x 88| 3State | @
TBP28L22 256W x BB | 3-State | ®
2K-Bit Arrays | TBP28LA22 256W x 88 oc . .
TBP38L22 256W x 88 | 3State | ®
TK-Bit Arrays_|_78P34L10 256W x 48_| 3Stae | ®
256-Bit Arrays | TBP38LO30 32W x 88 | 3-State | ®
® Denotes available technology. .
A Denotes planned new products.
A Denotes A"’ suffix version available in the technology indicated. 3 .
. B Denotes ‘‘B’’ suffix version available in the technology indicated.
.
{l’
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FUNCTIONAL INDEX

-—

PROGRAMMABLE LOGIC ARRAYS

PROGRAMMABLE LOGIC ARRAYS

outPuts|  TYPE NO. OF
TYPE NO PINS
Active-Low |'PAL16LBA
‘PAL1GRAA
Registered |'PAL16R6A
PAL16RBA
Active-Low ['PAL16LBA-2
‘PAL16RAA-2
Registered ['PAL16R6A-2
‘PALTGRBA-2
Active-Low ["PAL20LBA
“PAL20R4A
Registered |'PAL20R6A
“PALZORBA
Active-Low |'PAL20L8A-2
‘PAL20R4A-2
Registered |'PAL20R6A-2
*PAL20RBA-2
Active-Low | 'TIBPAL16L8-12
‘TIBPAL16R4.12
Registered |'TIBPAL16R6-12
“TIBPAL16RS-12
Active-Low | TIBPAL16L8-15
i “TIBPAL16R4-15
Registered |'TIBPAL16R6-15
‘TIBPAL16RS-15
Active-Low |:TIBPAL20L8-15
“TIBPAL20R4-15
Registered |'TIBPAL20R6-15
“TIBPAL20RE-15
Active-Low | 'TIBPAL20L10-20
“TIBPAL20X4-20
Registered |'TIBPAL20X8-20
"TIBPAL20X10-20
Active-Low |'TIBPAL20L10-35
“TIBPAL20X4-35
Registered |'TIBPAL20X8-35
“TIBPAL20X10-35
Active-Low |'TIBPALR19L8-25
‘TIBPALR19R4-25
Registered ['TIBPALR19R6-25
‘TIBPALR19RS-25
Active-Low | TIBPALR19L8-40
‘TIBPALR19R4-40
Registered | TIBPALR19R6-40
“TIBPALR19R8-40
Active-Low | TIBPALT19L8-25
‘TIBPALT19R4-25
Registered |'TIBPALT19R6-25
‘TIBPALT19R8-25
Active-Low | TIBPALT19L8-40
“TIBPALT19R4-40
Registered |'TIBPALT19R6-40
8 ‘TIBPALT19R8-40
Field-Programmable 3-State  |TIFPLAB39
14x 32 6 Logic Arrays 0C  |'TIFPLAB40

DESCRIPTION INPUTS

>
P-4
%)

VOLUME

High-Performance PAL' | 16

»mﬂﬁ»mg

Halt-Power PAL® 16

High-Performance PAL* | 20

General Information

Half-Power PAL" 20 24

mkmmmrmﬂm

®

Impact PAL* 16

Impact PAL* 16

24

Impact PAL® 20

o|lofslo|lo|lo|slofelofs]|a

B

IS

Exclusive-OR PAL™ 20 24

©

3

Exclusive-OR PAL" 20 24

Y ES

)

Registered-Input PAL* 19 24

Registered-input PAL* 19

20

Latched-Input PAL" 19

Latched-Input PAL* 19 24

F5mmkrm¢krm@krm

o|o|o|o|e[o|o(s|o|o|s|e/o|elefe/e(o|o|o|ois/o|/o|e(o|ejafae|/ojo|(sjejo|e|e/o|o|ofef/o|e|joje|e/ejojo(a|e|efe]e

" PALis a of

® Denotes available technology.

TExas ‘t? 131
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SN54ALS00A, SN54AS00, SN74ALS00A, SN74AS00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

D2661, APRIL 1982-REVISED MAY 1986

® Package Options Include Plastic ‘*Small SN54ALSO0A, SN54AS00 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74ALSO0A, SN74AS00 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1a T T b vee
® Dependable Texas Instruments Quality and 182 13[] 4B
Reliability 1wz 12d4A
2ajs n EI ay
description 28(J5s 10[]3B
. ) . . 2y [e 9[]3A
These devices contain four independent 2-input anp 7 a[] 3y

NAND gates. They perform the Boolean
functions Y = AeB or Y = A+B in

positive logic SNG54ALSO0A, SN54AS00 . . . FK PACKAGE

N

{TOP VIEW)
The SN54ALSOOA and SN54AS00 are o o
characterized for operation over the full military ®g g é” g ot
temperature range of —55°C to 125°C. The =
SN74ALSOO0A and SN74AS00 are characterized 2
for operation from 0°C to 70°C. 5
FUNCTION TABLE (each gate) 2
INPUTS OUTPUT -g
A B Y 10111213 @©
I SRR 4
L X H & —
X L H <
NC-—No internal connection
logic symbolt L o .
logic diagram (positive logic)
(1)
1A & B ., A
(4) 1B
2A (5) wzy
28 2A
3 (8) 2B
(10) 3y
38
an—12 (11) %A 3y
13) Sy 38
4B
. . 4A
TThis symbol is in accordance with ANSY/IEEE Std 91-1984 and ay
IEC Publication 617-12. 48
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information s Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to (]
spec;ﬁnstians per tl;’e tderms of Texas Insl;uments TEXAS 2.3
standard warranty. Production processing does not -
necessarily include testing of aﬁl parameters. INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265
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SN54ALSO0A, SN74ALS00A
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

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

Supply voltage, Vcc
Input voltage
Operating free-air temperature range: SN54ALSO0A

SN74ALSO0A
Storage temperature range

recommended operating conditions

~55°C to 125°C
0°C to 70°C
—-65°C to 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-level input voltage 2 2 \
VL Low-level input voltage 0.7 0.8 \
loH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
Ta Operating free-air temperature ~56 125 0 70 °c

electrical characteristics over recommended operating fr.
noted) :

ee-air temperature

range (unless otherwise

PARAMETER TEST CONDITIONS SNS4ALSO0A SN74ALS00A UNIT
MIN_TyPt MAX | MIN TVP! MAX
ViK Vee =456V, I = —18 mA -1.5 -1.5 \
VoH Veec = 45V1055V, gy = ~0.4mA Vee -2 Vee-2 \
VoL Vee =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vee = 45V, foL = 8 mA 0.35 0.5
[] Vce = 5.5V, Vi=7V 0.1 0.1 mA
14 Vee = 5.5V, Vp =27V 20 20 A
TR Vee = 5.5V, Vi =04V -0.1 -0.1 mA
Io* Vee = 6.5V, Vo = 2.25V -30 -112 | -30 -112 mA
IccH Vee = 5.5V, V=0V 0.5 0.85 0.5 0.85 mA
IccL Vee = 5.5V, V| =45V 1.5 3 1.5 3 mA

TAll typical values are at Voe = 5V, TA‘ = 256°C.

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

switching characteristics (see Note 1)

Vee = 5 V, Vee = 4.5Vt 55V,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 500 €, RL = 600 Q,
PARAMETER (INPUT) {OUTPUT) TA = 25°C TA = MIN to MAX uNIT
"ALSO0A SN54ALS00A SN74ALS00A
TYP MIN MAX MIN ' MAX
tpLH AorB Y 7 3 16 3 i
tPHL AorB Y . 5 2 13 2 8

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

: {iP
Texas
INSTRUMENTS
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SN54AS00, SN74ASC0
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

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

Supply voltage, Vcc. - .- - .. e e e e e e e e e 7V
Input voltage . ......... .. i e e e e e 7V
Operating free-air temperature range: SNB4AS00 ........................ ~55°C to 125°C

SN74AS00 . . ..ot e 0°C to 70°C
Storage temperature range . ... ... ... e e —65°C to 150°C

recommended operating conditions

SN54AS00 SN74AS00 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 \
I0H High-level output current ’ -2 -2 mA ﬁ
loL Low-level output current 20 20 mA 'S
Ta Operating free-air temperature -55 125 o] 70 °C 2
electrical characteristics over recommended operating free-air temperature range {unless otherwise (&)
noted) C&)
: SN54AS00 SN74AS00
PARAMETER TEST CONDITIONS MIN_ TYPT  MAX T MIN_ TvPT  MAX UNIT 'g
VK Vee = 4.5V, I} = -18 mA -1.2 -1.2 \ [1+]
VOH Vecg =45Vtob65V, gy = -2mA Vee-2 Vee-2 \ (/5]
VoL Vce = 4.5V, oL = 20 mA 0.35 0.5 035 05| V -l
I Ve = 5.5V, V=7V 0.1 ’ 0.1 mA <
hH Vee = 5.5V, V) =27V 20 20 nA
WL Veec =55V, V) =04V -0.5 -0.5 mA
ot Vee = 5.5V, Vg = 2.25 V -30 -112 | -30 -112 | mA
IccH Vee = 6.5V, . V=0V 2 3.2 2 3.2 mA
IccL Vee = 5.5 V, Vi = 45V 10.8  17.4 - 108 17.4 | mA

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, Igs.

switching characteristics (see Note 1)

.

Veg = 45Vto55V,

CL = 50 pF,

R, = 650 Q,

PARAMETER (:\?:;:) (OUTI'OPUT) Ta = MIN to MAX unIT
SNE4AS00 SN74AS00
MIN MAX | MIN MAX

tPLH AorB Y 1 5 1 4.5 ns
tPHL AorB Y 1 5 1 4

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

{i’
Texas : 2:5
INSTRUMENTS
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SN54ALS01, SN74ALSO1
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
" WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982—REVISED MAY 1986

® Package Options Include Plastic ‘*Small
Outline’” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

® Dependable Texas Instruments Quality and

Reliability SN54ALS01 . . . J PACKAGE
SN74ALSO01 .. .D OR N PACKAGE
description (TOP VIEW)
These devices contain four independent 2-input
P P 1y [ T4l ] vee
NAND gates. They perform the Boolean functions
e .’ " . 1A 02 1304y
Y = A-BorY = A+B in positive logic. The open- 1B E 12[7 48
collector outputs require pull-up resistors to perform 3 2 X -
2Y[J4  11[J4A B
correctly. They may be connected to other open- 2A ay L
collector outputs to implement active-low wired-OR 28 E 5 10[] 3
or active-high wired-AND functions. Open-collector ND e o] 38 3
devices are often used to generate higher VgH GND [ 8j 1 3A '5
levels. (8
=
The SNB54ALSO1 is characterized for operation over (&)
the full military temperature range of —55°C to (7))
125°C. The SN74ALSO01 is characterized for opera- SNS4ALSO1 . . . FK PACKAGE <
tion from 0°C to 70°C. (TOP VIEW} o]
- o 2
<> 0 O> o
FUNCTION TABLE (each gate) il i
3 212019 2
INPUTS | OUTPUT ) 1Bl 4 18[ 4B <
A B Y Nclls 17[]NC
H H L 2v[ls 16 [} 4A
L X H Nc{l7 15 [INC
X L H 2alle 14[] 3y
logic symbolt 910 111213
oL m
NZZmm™
(2) ©
1A — & n NC—No internal connection
@) < v
18 ———
2l (4)
a1 | S v
&) logic diagram {positive logic)
3A———d L
1B (9) 1A
A1) . 18%
4 N (13) 1B ————
ap 12 ‘ v
2A ——— 2y
T This symbol is in accordance with ANSIIEEE Std 91-1984 and 2B
|EC Publication 817-12.
Pin numbers shown are for D, J, and N packages. 3A
. 3y
3B —
4A ]
4Y
4B
PRODUCTION DATA documents contain information i Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform T
to specifications per the terms of Texas Instruments EXAS

standard warranty. Production processing does not IN STRU M ENTS 2-7

necessarily include testing of all parameters.
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SN54ALS01, SN74ALS01
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

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

sunosi) Sy pue STV IS

SUPPIY VORAGE, VO « - v vt e v e it e e e 7V
Inputvoltage . . ...ttt e e N 7V
Off-state oUtPUL VOIAGE . . . . . . o it i i e e e e 7V
Operating free-air temperature range: SN64ALSO1 ... ... S P -65°Cto125°C
SN7AALSOT . .. e 0°Cto70°C
StOrage temMPeratuUre FANGE . o v .« v v v v v e e vt e e e s b et e e s -65°Cto150°C
recommended operating conditions
SN54ALSO1 SN74ALS01 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 R 2 2 \'
ViL Low-level input voltage 0.7 0.8 Y
VOH High-level output voltage . 5.5 5.5 v
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °C
elactrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54ALS01 SN74ALSO1
?ARAMETER TEST CONDITIONS MIN_ TYPT MAX MIN TYPT  MAX UNIT
ViK Vee = 4.5V, | = —18 mA -1.5 -15 | V
loH Vecec =45V, VoH = 6.5V 0.1 0.1 mA
VoL Vee = 4.5V, oL = 4 mA 0.25 0.4 025 o4l
Vee = 4.5V, loL = 8 mA 0.35 0.5
Iy Vece = 6.5V, vVi=7V 0.1 0.1 mA
WH Vege = 5.5V, Vy =27V 20 20 HA
L Vece = 6.5V, Vi =04V -0.1 -0.1 mA
ICCH VCe = 5.5V, V=0V 0.43 0.85 043 0.85 | mA
IccL Vce = 6.5V, Vi =45V 1.62 3 1.62 3| mA
tau typical values are at Voo = BV, T = 25°C.
switching characteristics (see Note 1) )
Vec = 4.5Vt055V,
Cp = 50 pF,
PARAMETER FROM T0 R = 2ka, UNIT
{INPUT) {OUTPUT) Ta = MIN to MAX
SN54ALS01 SN74ALS01
MIN MAX MIN MAX
tPLH AorB Y 23 66 23 54 ns
tPHL AorB Y 8 39 8 28 ns
NOT}E 1: Load circuit and voltage waveforms are shown in Section 1.
+
2-8 TeExas
INSTRUMENTS
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SN54ALS02, SN54AS02, SN74ALS02, SN74AS02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2661, APRIL 1982—REVISED MAY 1986

® Package Options Include Plastic ‘’Small SN54ALS02, SN54ASO02 . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers, SN74ALS02, SN74AS02 . .. D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil ) (TOP VIEW)
DIPs 1y [ Uisalgvee
® Dependable Texas Instruments Quality and 1Az 134y
Reliability 1B[Js 12[J4B
) : 2v{a njaA
description 2A{s . 10[]3Y
. ) ) ) 28 (s o138
These devices contain four independent 2-input GNo [ 8] 3A

NOR gates. They perform the Boolean functions

Y = A-Bor Y = A+B in positive logic. PP
SN54ALS02, SN54AS02 . . . FK PACKAGE . 2
The SNbB4ALS02 and SN54AS02 are (TOP VIEW) B
characterized for operation over the full military )
temperature range of ~55°C to 125°C. The Ixe é’: "9
SN74ALS02 and SN74AS02 are characterized 3
for operation from 0°C to 70°C. 21219 o
1B[]4 18[] 48 .(3
FUNCTION TABLE (each gate) NC s 17[jNC
av[e 16[] 4A 72)
INPUTS | OUTPUT NE 15 NC <4
: i ‘L’ _ 2afls 14} 3Y 'g
1011 1213
X H L ©
L L H N22E8 75}
© I
Iogic symbol7 NC—No internal connection
a2 = ) o logic diagram (positive logic)
(3) LI
18—l 1A
24 (5) 18 1Y
4
) AP
28
sa—2 10) 2A 2y
2819 [ 100,y 28
aa 10 (13) 3A
48 3B
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and 4A ay
|EC Pubtication 617-12, 4B —
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to '}
spec:"ficslinns pe‘r tl'l’e (:rms of Texas Inst&'uments TEXAS 2.9
standard warranty. Production processing does not -
necessarily include testing of :ll parameters. INSTRUMENTS
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SN54ALS02, SN74ALS02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

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

Supply voltage, VcC
Input voltage

Operating free-air temperature range: SN54ALS02

7V

—-565°C to 125°C

SN74ALSO2 . .. ... 0°C to 70°C
Storage temperature range . . ... ... ..e et ittt e —-65°C to 150°C
recommended operating conditions
SN54ALS02 SN74ALS02 UNIT
MIN NOM MAX MIN NOM MAX
2 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 0.7 0.8 \'4
> IOH High-level output current -0.4 -0.4 mA
™~ loL Low-level output current 4 8 mA
w TA Operating free-air temperature -55 125 0 70 °C
Q : )
g_ electrical characteristics over recommended operating-free-air temperature range (unless otherwise
> noted) :
» PARAMETER TEST CONDITIONS SN54ALS02 SN74ALS02 UNIT
O MIN _TYPT MAX | MIN TYPT mAX
= ViK Vee = 45V, I} = -18 mA -1.5 -1.5 \
2 VOH Vece = 45V1055V, gy = -0.4mA Vee-2 Vee-2 \
= VoL Vce = 4.5V, oL = 4 mA 0.25 04 | 025 04|
7 Veg = 4.5 V, IoL = 8 mA 0.35 0.5
I Vee = 5.5V, Vi=7V 0.1 0.1 | ma
1T} Vee = 6.5V, V=27V 20 20 nA
T Vee = 5.5V, Vi = 0.4V -0.1 01 [ mA
Io¥ Vce = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA
- 1ccH Vge = 5.8V, V=0V 0.86 22 | 0.86 2.2 mA
IccL Ve = 5.5V, V| =45V 2.16 4 2.16 4 mA

tan 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, los.

switching characteristics (see Note 1)

Vee = 5V, Vee - 45V 1055V,
CL = 50 pF, CL = 50 pF,
FROM T0 R = 500 €, RL = 500 0,
PARAMETER , L N L uNIT
‘ (NPUT) | (OUTPUT) Ta = 25°C TA = MIN to MAX /
"ALS02 SN54ALS502 SN74ALS02
TvP MIN MAX | min MAX
tpLH AorB | Y 7 1 18| 3 2| -
tPHL AorB v 5 i N 0

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

{ip
Texas
' "~ INSTRUMENTS
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SN54AS02, SN74AS02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

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

SUPPly VOltage, VG - -« o v e e e e 7V
Input voltage . .. ... e e 7V
Operating free-air temperature range: SN54AS02 . ... .. .. ................. —-55°C to 125°C

SN74AS02 . ... .. 0°C to 70°C
Storage temperature range . . ... v vt vttt e e -65°C to 150°C

recommended operating conditions

SN54AS02 SN74A502

UNIT
MIN  NOM MAX MIN NOM MAX g
Vee Supply . voltage 4.5 5 55| 45 5 5.5 v 2
VIH High-level input voltage 2 2 A\
ViL Low-level input voltage 0.8 0.8 \4
loH High-level output current -2 -2 mA zz
oL Low-level output current 20 20 mA '5
TA Operating free-air temperature —55 125 o] 70 °C 2
electrical characteristics over recommended operating-free-air temperature range (unless otherwise o
noted) 2
PARAMETER TEST CONDITIONS SN54AS02 SN74A502 UNIT e
MIN_ TyPT mAX | MIN TYPT MAX c
ViK Vee =45V, I = —18 mA -1.2 -1.2 \ ©
VoH Vee =45Vt55V, Igq=-2mA Vee-2 Vee-2 \ (/5]
VoL Vee = 45V, oL = 20 mA 0.35 05 0.35 0.5 v -
I Vce = 5.5V, V=7V 0.1 0.1 | mA <
IIH Vee = 5.5V, Vi =27V 20 20 | 4A
IR Vee = 5.5V, V| =04V -0.5 -0.5 mA
ot Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA
IccH Vee = 5.5V, V=0V 37 59 37 58| mA
IccL Ve = 5.5V, Vi = 45V 12.5 20.1 125 20.1 | mA

T 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, 10s.

switching characteristics (see Note 1)

Vgec = 45Vto55V,
- CL = 50 pF,
FROM T0 RL = 500 Q,
PARAMETER (INPUT) (OUTPUT) Ta = MIN to MAX unIT
SN54AS02 SN74AS02
, MIN mMAX | MmN MAX
tpLH AorB Y ! 5 ! 4.5 ns
tPHL AorB Y ! ° ! 22

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

{i’
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SN54ALS03B, SN74ALS03B
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

MARCH 1984 —REVISED MAY 1986

® Package Options Include Plastic ‘‘Small SN54ALS03B . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers, SN74ALSO3B . .. D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 10y YU vee
® Dependable Texas Instruments Quality and 182 13[J48
Reliability wOs 12[04A
2a0s  n[Jay
description 28[Qs 10[]38
. ) . . 2v e ol 3A
These devices contain four independent 2-input GND 7 af1 3y

NAND buffers. They perform the Boolean
functions Y = A<B or Y = A+B in positive

logic. The open-collector outputs require pull-up SN54ALS°$(B”; 'V'IE:;(”PACKAGE 2
resistors to perform correctly. They may be . !
connected to other open-collector outputs to o <O 3 « 0.
implement active-low wired-OR or active-high —-zZz>< b=t
wired-AND functions. Open-collector devices are 2 12019 3
often used to generate higher VoH levels. 1vha 18[] 4A S
The SN54ALS03B is characterized for operation NC 5. 1703 I‘\:g O
over the full military temperature range of 2A[l6 16(] \e f&)
—-55°C to 125°C. The SN74ALSO3B is NC7 15(] 38
characterized for operation from 0°C to 70°C. 2Bl8 140] -g
10 11 12 13
(1}
FUNCTION TABLE {each gate) ; g % : g (7))
INPUTS | OUTPUT . © 2
A B Y NC—No internal connection
H H L
L X H logic diagram (positive logic)
X L H
. 1A
logic symbolt . v
(1) &
1A Y
@) o8y . 2y
18 2B
)
2A (6)
(5) 2y 3A
28 ] 3y
| () 38
(10) S 19 5y
Ee— 4A ——]
(12) 4y
4A N (1) 48
(13) ‘ 4y
a8 .
T This symboal is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1984, Texas Instruments Incorporated
cuug?.l as of puhlic:tion date. ﬁ?d"“sl conform to TE {’
specifications per the terms of Texas Instruments XAS
standard warranty. Production processing does not 2-13
necessarily innluJ testing of apll paraml?tsrs. lNSTRUMENTS
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SN54ALS03B, SN74ALS03B

QUADRUPLE 2-INPUT POSITIVE-NAND GATES

WITH OPEN-COLLECTOR OUTPUTS

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

SUPPlY VORAgE, VO - - - v ot e e e e 7V
INPUL - VOIAgE . . .o e 7V
Off-state outpULt VOItagE . . . . o it e e 7V

Operating free-air temperature range: SN54ALS03B
SN74ALS03B

Storage temperature range

recommended operating conditions

-55°C to 125°C
0°C to 70°C
—65°C to 150°C

SN54ALS03B SN74ALS03B UNIT
2 MIN _NOM  MAX MIN  NOM  MAX
Vce 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 0.7 0.8 Vv
r~ VoH High-level output voltage 5.5 5.5 Vv
w» oL Low-level output current 4 8 mA
Q TA Operating free-air temperature -55 125 0 70 °C
2
> electrical characteristics over recommended operating-free-air temperature range (unless otherwise
noted)
(V2] :
SN54ALS03B SN74ALS03B
(@) PARAMETER TEST CONDITIONS > - UNIT
= MIN TYP MAX MIN TYP MAX
(1] ViK Vee = 4.5V, | = -18 mA -1.5 -1.5 v
g- loH Vee = 45V, VOH = 5.5V 0.1 0.1 mA
[7:) v Vee = 45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Vee = 45V, oL = B mA 035 05
I Vee = 5.5V, V=7V 0.1 0.1 | mA
IIH Vee =55V, V) =27V 20 20 wA
m Vee = 5.5V, Vi = 0.4V —0.1 —0.1 | mA
IcCH vVee = 5.5 V, Vi=0V 0.43 0.85 0.43 085 | mA
lccL Vce = 5.5V, V(= 45V 1.62 3 1.62 4| mA
T Al typical values are at Vg¢ = 5V, Ta = 25°C.
switching characteristics (see Note 1)
Ve =5V, Veg = 45V t0565Y,
CL = 50 pF, CL = 50 pF,
FROM 0. R = 2 kQ, RL = 2k,
PARAMETER T L L uNIT
(INPUT) {OUTPUT) Ta = 256°C Ta = MIN to MAX
‘ALS03B SN54ALS03B SN74ALS03B
TYP MIN MAX MIN MAX
tPLH AorB Y 35 20 59 20 50 ns
tPHL AorB Y 8 3 23 3 13
NOTE 1: Load circuit and. voitage waveforms are shown in Section 1.
m
TEXAS

INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265




SN54ALS04B, SN54AS04, SN74ALS04B, SN74AS04
HEX INVERTERS

D2661, APRIL 1982 —REVISED MAY 1986

® Package Options Include Plastic ‘’Small SN54ALS04B, SN64AS04 . . . J PACKAGE
Outline’* Packages, Ceramic Chip Carriers, SN74ALS04B, SN74AS04 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs ) 1A Ua[Qvee
® Dependable Texas Instruments Quality and 1Y[2 13[]6A
Reliability 2Als  1z{]ey
2Y[Jsa  n[dsA
description 3A[ls  1of]sY
3Y[lse  o[]4a
These devices contain six independent inverters. GND[]7 s[]ay
They perform the Boolean function Y = A.
The SN54ALS04B and SNB54AS04 are SN54ALS04B, SN54AS04 . . . FK PACKAGE
characterized for operation over the full military (TOP VIEW)

temperature range of —55°C to 125°C. The °
SN74ALS04B and SN74AS04 are characterized

for operation from 0°C to 70°C. =3
e
FUNCTION TABLE 3
(&)
(each inverter} Py
INPUT OUTPUT <
A Y °©
910111213 =
H L - ©
L H >Qa o >
522%% 77]
o -
logic symbol® NC—No internal connection <
(1) 1 (2) A
1A " o v logic diagram (positive logic)
2A 8) 2y
3A (5) (6) 3y
PP - 8) 4y M_Do__w
5A (11) (10} 5Y
sa—113} 12 I8 D v
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12. 3A ) 3y
Pin numbers shown are for D, J, and N packages.
aA >o— ay
54 >o— 5Y
6A >o_ 1%
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current_fps of puhllctahtmn date.' I;_rodu:lts conform Q’
to specifications per the terms of Texas Instruments
standard warranfy. Production processing does not TEXAS 2-15
necessarily include testing of all parameters. INSTRUM ENTS
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SN54ALS04B, SN74ALS04B
HEX INVERTERS

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

SUPPLY VOIAEE, VG« v v v e et e e e e e e 7V
INPUE VORAGE .« o ot ettt e e e s 7V
Operating free-air temperature range: SN54ALS04B. ... ... ........ ... ... ... -55°C to 125°C

SN74ALS04B . ....... ... ... .. .. .o, 0°C to 70°C

Storage temperature range

recommended operating conditions

SN54ALS04B SN74ALS04B UNIT
MIN NOM MAX | MIN NOM MAX
2 Vce 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 0.7 0.8 Vv
> IoH High-level output current -0.4 -0.4 mA
5 loL Low-level output current 4 8 mA
o TA Operating free-air temperature -55 125 [o] 70 °C
=
Q. electrical characteristics over recommended operating free-air temperature range (unless otherwise
> noted)
/2]
o PARAMETER TEST CONDITIONS SN54ALS04B SN74ALS048 UNIT
= MIN TYPt MAX MIN TYPt MAX
e} VK Vee =45V, | = =18 mA -1.2 —-1.2 v
E' VoH Vce =4.5Vto556V, gy = -0.4mA Vee-2 Vee-2 Y
a vo Vee =45V, loL = 4 mA 0.25 0.4 026 04|
L Vce = 4.5V, oL = 8 mA 035 05
N Vege = 6.5V, V=7V 0.1 0.1 mA
IH Vee =55V, V=27V 20 20 uA
L Vecc =55V, V=04V -0.1 =01 mA
ot Vee = 6.5V, Vo = 2.25 V -30 -112 | -30 112 | mA
IccH Vce = 6.5V, V=0V 0.65 1.1 0.66 1.1 | mA
IccL Ve =5.5V, V=45V 2.9 4.2 2.9 4.2 mA
TAll typical values are at Vgg = 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, 1gs.
switching characteristics (see Note 1)
Vg = 4.5Vtob55V,
CL = 50 pF.
FROM TO RL = 500
PARAMETER (INPUT) (OUTPUT} Ta = MIN to MAX UNIT
SN54ALS04B SN74ALS04B
MIN MAX MIN MAX
tPLH A Y 3 14 3 11 ns
PHL A ) Y 2 12 2 8 ns
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
*i
2-16 Texas
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SN54AS04, SN74AS04
HEX INVERTERS

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

Supply Voltage, VO C . o« o vt 7V
INPUL VOI@GE . . . . e e e e e e, 7V
Operating free-air temperature range: SN54AS04 ... ... ....... ... ... —-55°C to 125°C

SN74AS04 . . . ... e 0°C to 70°C
Storage temperature range . .. ... vt v in et i e -65°C to 150°C

recommended operating conditions

SN54AS04 SN74AS04 UNIT
MIN NOM MAX | MIN NOM MAX "
Vee Supply voltage . 4.5 5 5.5 4.5 5 5.5. \ 2 ’
VIH High-leve! input voltage 2 2 Y )
VIL Low-level input voltage 0.8 0.8 \% .
10H High-level output current -2 -2 | mA ‘3
loL Low-level output current ‘20 20 mA '5
TA Operating free-air temperature —-55 125 0 © 70 °C Q
- —
‘electrical characteristics over recommended operating free-air temperature range (unless otherwise O
noted) 2
SN54AS04 SN74AS04 .
~ PARAMETER TEST CONDITIONS MIN_ TYPT MAX MIN_ TYPT MAX UNIT -g
ViK Ve = 45V, = —18mA 1.2 12| Vv ©
Vou Vec = 45V1t055YV, Igq= —2mA Vce-2 Vce-2 v wn
VoL Vce = 4.5V, loL = 20 mA 035 0.5 035 05| V é
I Vec =55V, Vi=7V 0.1 0.1 | mA
IIH Vege = 5.5V, V=27V 20 20 HA
TR Vec =65V, V=04V -0.5 -0.5 mA
ot VoG = 5.5V, Vo = 2.25V —~30 ~112 | -30 -112 | mA
lcCH Vee = 5.5V, V=0V 3 4.8 3 4.8 | mA
IccL Vee = 5.5V, Vi =45V 14 26.3 14 263 | 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, Igg.

switching characteristics (see Note 1)

Vee = 4.5Vto5.5YV,
CL = 50 pF,
PARAMETER FROM To A = 5009 uNIT
(INPUT) (OUTPUT) TA = MIN to MAX
: SN54AS04 SN74AS04
] MIN MAX | MIN MAX
tPLH A Y 1 6 1 5 ns
tpHL A Y 1 4.5 1 4| ns

NOTE 1. Load circuit and voltage waveforms are shown in Section 1.

I‘ .
TeExAs ‘v 2:17
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SN54ALS05A, SN74ALS05A
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982—REVISED MAY 1986

® Package Options Include Plastic ‘*Small SN54ALSO5A . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74ALSOSA . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A [ UsJ vee
® Dependable Texas Instruments Quality and 1Yy gz 130ea
Reliability 24 [0 12[] 6Y
) i 2y [Ja  11[JsA
description - 3A[Js o[ sY
. 3y (e 9[] 4A
These devices contain six independelt inverters. GND [J7 s[] 4y

They perform the Boolean function Y = A. The open-
collector outputs require pull-up resistors to perform B
correctly. They may be connected to other open-

collector outputs to implement active-low wired-OR SN54ALSO5A . . . FK PACKAGE

or active-high wired-AND functions. Open-collector (TOP VIEW) "
devices are often used to generate higher VoH - <O 8 <« ~
levels. -—-2>0 =3
[&]
The SN54ALSO5A is characterized for operation over 212019 =
the full military temperature range of —55°C to 2A14 18[] 6Y (&)
125°C. The SN74ALSO5A is characterized for NCils 17[ NC w
operation from 0°C to 70°C. 2v(lse 16} 5A <
NC[]7 15 [] NC o)
FUNCTION TABLE (each inverter) 3Alls 14[] sY c
10 111213 ©
INPUT | OUTPUT >0 0>« "
mzZzz9 < -1
A Y G <
H L
L H NC - No internal connection
logic diagram (positive logic)
logic symbol T
1
1a ] T o2y 1A >"’_—W
2a (3: I ) (4) 2y
5
3A (—-— L(G_)_ 3y .
{9) (8) 2A ——— 2y
4A — ay
5A An | I, (10) 5Y .
6a 13| 12) oy 3A —>o— 3y
¥ This symbol is in accordance with ANSI/IEEE Std 91-1984 and .
{EC Publication 617-12. 4A ay
Pin numbers shown are for D, J, and N packages.
5A —Do— 5Y
.
6A ——Do— 6Y
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
uurrent_ras of puhlicahlinn date.f };raduclts conform b
to specifications per the terms of Texas Instruments
h p' Production p ing does not TEXAS 2-19
necessarily include testing of all parameters. lNSTRUM ENTS
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SN54ALS05A, SN74ALS05A
HEX INVERTERS 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‘: SN54ALSO5A

" SN74ALSO5A

Storage temperature range

recommended operating conditions

INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265

; " SNG4ALSO5A SN74ALSO5A UNIT
2 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 v
> ViL Low-level input voltage 0.7 0.8 \Y
- VoH High-level output voltage 5.5 5.5 \
(72] loL Low-level output current 4 8 mA
g TA Operating free-air temperature -55 125 0 70 °C
o
> electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
(7)) SN54ALSO5A SN74ALSO5A
O PARAMETER TEST CONDITIONS MIN_ TYPT  MAX MIN TYPT MAX UNIT
= VIK Vee = 4.5V, I = —18mA -1.2 -1.2 \
2 I0H Vog = 4.5V, . Vo =55V 0.1 0.1 | mA
= VoL Vee =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
n Vee =45V, loL = 8 mA 0.35 0.5
Iy Vee = 65.5V, Vi=7V 0.1 0.1 mA
[[T%] Vee = 5.5V, V=27V 20 20 kA
i Vec = 5.5V, V=04V -0.1 -0.1 mA
IccH Vec =565V, Vi=0oV 0.65 1.1 0.65 1.1 | mA
lccL Vecg = 5.5V, V=45V 2.9 4.2 2.9 4.2 mA
TAll typical values are at Vo = 65 V, Tp = 25°C
switching characteristics (see Note 1)
Vec =5V, Vg = 45Vt 55V,
CL = 50 pF, CL = 50 pF.
PARAMETER FROM TO RL = 500 ¢, RL = 500 Q, oNIT
(INPUT) (OUTPUT) Ta = 26°C Ta = MIN to MAX
‘ALSO5A SN54ALSO5A SN74ALSO5A
TYP MIN MAX | MIN MAX
tpLH A Y 45 23 84 23 54| ns
tPHL A Y 9 4 24 4 14| ns
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
*ip
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SN54ALS08, SN54AS08, SN74ALS08, SN74AS08

QUADRUPLE 2-INPUT POSITIVE-AND GATES

D2661, APRIL 1982 ~REVISED MAY 1986

® Package Options Include Plastic **Small
Outline’’ Packages, Ceramic Chip Carriers,

SN54ALS08, SN54AS08 . . . J PACKAGE
SN74ALS08, SN74AS08 ... D OR N PACKAGE

TOP VIEW
and Standard Plastic and Ceramic 300-mil ( :
DIPs 1A [ 141 vee

2 13[] 4B
Dependable Texas Instruments Quality and :s E 3 12% aA
Reliability 2 [ nl]ay
. 28[s 10[]3B
description 2v O of] 3A
These devices contain four independent 2-input GND 7 8[] 3y

AND gates. They perform the Boolean functions
Y = A«B or Y=A+B in positive logic.

SN54ALS08, SN54AS08 . . . FK PACKAGE

The SN54ALS08 and SN54AS08 are (TOP VIEW)
characterized for operation over the full military Q 3
temperature range of —55°C to 125°C. The @zg é’ g '5
SN74ALS0O8 and SN74AS08 are characterized > T 2018 R3]
for operation from 0°C to 70°C. y o] an 5
1 4 1
5 17
FUNCTION TABLE ';2 . wE I:\((: 12}
(each gate} NC 7 15[ NC <
©
INPUTS [ ouTPUT 28 I8 14{} 38 c
A B Y 10 111213 @
H H H
L X L >00 > < 2
NZZ2 Mo
X L L ] <L
NC—No internal connection
logic symboit
- logic diagram (positive logic)
1A
2 G,y
8 1A
4) ’
2a ©) 18 :D— B
2 (5)
(9) P
3A 2A
(10) L 5y 2y
3B —————] 2B
12)
aa -t an,,
3B
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and .
IEC Publication 617-12. 4A
Pin numbers shown are for D, J, and N packages. a8 had
PRODUCTION DATA documents contain information “opyright © 1982, Texas Instruments Incorporated
l:umg;n as of puhlic;ﬁon date. :'l:ln_)ductsl conform to %
specifications per the terms of Texas Instruments
s?andard warrapm . Production processing does not TEXAS 2-21
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SN54ALS08, SN74ALS08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

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

SUPPIY VOIAGE, VO - - o v v ottt et e et e e e e e e 7V
INPUL VOIAGE . . .o e 7V
Operating free-air temperature range: SNB4ALSO8........................ -55°C to 125°C

SN74ALSO8 . ... . 0°C to 70°C
Storage teEMPErature range . .. ... v vttt et e e e -65°C to 1560°C

recommended operating conditions

SN54ALS08 SN74ALS08 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 0.7 0.8 mA
loH High-level output current -0.4 -0.4 mA
loL Low--level output current 4 8 mA
Ta Operating free-air temperature -55 125 o] 70 °Cc

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

PARAMETER TEST CONDITIONS SN54ALS08 SN74ALS08 UNIT
MIN TYP! MAX [ MIN TYPt MAX
ViK Vee =45V, I = =18 mA -1.5 -1.5 A"
VOH Vee =45Vt055YV, Igy = -0.4mA Vee-2 v
VoL Vce = 45V, oL = 4 mA 0.25 0.4 0.25 0.4 v
Vce = 4.5V, oL = 8 mA 0.35 05
] Vcec = 5.5V, Vi=7V 0.1 0.1 mA
H Vee = 5.5 V, V=27V 20 20 [ »A
[ Vee = 5.5V, V| = 04V -0.1 -0.1 | mA
Io¥ Vee = 5.5V, Vo = 2.25V -30 -112 { -30 -112 | mA
IcCcH Vee = 5.5V, V) =45V 1.3 2.4 1.3 2.4 mA
IccL “Vce = 5.5V, Vi=0V 2.2 4 2.2 4 | mA

T 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, los.

switching characteristics (see Note 1)

Vecc = 5V, Vee = 45Vtob56V,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO0 RL = 500 Q, RL = 500 Q, UNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX
‘ALS08 SN54ALS08 SN74ALS08
TYP MIN MAX | MIN MAX

tPLH AorB Y 8 4 18 4 14 ns
tPHL AorB Y 6.5 ‘3 15 3 10 ns

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

2.22 - Texas Jv?
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. SN54AS08, SN74AS08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

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

Supply Voltage, VO C -+« c v v ot e e e 7V
INPUL VO g . . . e e 7V
Operating free-air temperature range: SN54AS08 ........................ —55°C to 125°C

SN74AS0O8 .. ... . e 0°C to 70°C
Storage temperature range . . . .. ..ot vuimtm it e e e e -65°C to 150°C

recommended operating conditions

SN54AS08 SN74AS08 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 \ 2

ViL Low-level input voltage : 0.8 0.8 mA
loH High-level output current -2 -2 mA ﬂ
loL Low-level output current 20 20 mA '5
Ta Operating free-air temperature -55 125 [} 70 °C E
som
electrical characteristics over recommended operating free-air temperature range (unless otherwise o
noted) 2

P SN54AS08 SN74AS08

PARAMETER ) TEST CONDITIONS MIN_ TYyeT MAX | MIN TYPT MAX UNIT ‘g
ViK Vce =45V, I = —18 mA -1.2 -12{ Vv ©
VoH Vee =45Vt055V, Ipy = -2mA Vee-2 Vee-2 \2 (/5]
VoL Vce = 4.5V, IoL = 20 mA 0.35 0.5 035 0.5 v -l
Iy Vee = 55V, V=7V 0.1 0.1 mA <

hH Vee = 5.5V, V=27V 20 20 A

ITH Vee = 6.5V, TV =04V ~0.5 ) ~-0.5 mA

Io¥ Vce = 5.5V, Vg =225V ~30 -112 | -30 -112 | mA

IcCH - Vee = 5.5V, Vi =45V 5.8 9.3 5.8 9.3 mA

iccL Vce = 5.5V, Vi=0V 14.9 24 14.9 24 | mA

T All typical values are at Voe = 5V, Ta = 25°C.
¥The output-conditions hav been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.

switching characteristics (see Note 1)

Vge = 45V1t055Y,
CL = 50 pF,
FROM T0 AL =500, uNIT
PARAMETER (INPUT) (OUTPUT) TA = MIN to MAX
SN54AS08 SN74AS08
MIN MAX MIN MAX

tPLH AorB Y 1 6.5 1 5.5 ns
tPHL AorB Y 1 6.5 1 5.5 ns

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

{i’
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SN54ALS09, SN74ALS09
QUADRUPLE 2-INPUT POSITIVE-AND GATES
"~ WITH OPEN-COLLECTOR GUTPUTS

D2661, APRIL 1982—REVISED MAY 1986

® Package Options Include Plastic ‘*Small SNS4ALS09 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74ALS09 . .. D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs
1A L] 14f | vVce
® Dependable Texas Instruments Quality and 1B ]2 13[] 4B
Reliability 1[Os 2] 4A
2A[a  nfJay
description 28[0s 10038
These devices contain four independent 2-input Gﬁg Es :% gé
AND gates. They perform the Boolean functions

Y = A«Bor Y = A+B in positive logic. The
open-collector outputs require pull-up resistors
to perform correctly. They may be connected to

SN54ALS09 . . . FK PACKAGE
(TOP VIEW}

other open-collector outputs to implement ﬁ
active-low wired-OR or active-high wired-AND %) 'S5
functions. Open-collector devices are often used 22292 o
to generate higher VQH levels. 5
The SN54ALS09 is characterized for operation 4A wn
over the full military temperature range of NC g
—55°C to 125°C. The SN74ALSO09 is a4y -
characterized for operation from 0°C to 70°C. NC c
3B ©
FUNCTION TABLE (each gate) 101112 13 [72]
|
INPUTS OUTPUT 00>« =4
A B Y ~ 5 zZmoo
H H H
L X L NC—No internal connection
X L L
logic diagram (positive logic)
logic symbolT
(1) he 1Y
1
1A ——— & (3) 18
(2) QfF—— 1Y
1B —
(4) 2A
2A o 8 Ly 2y
288 28
(9)
3A : {8) 3A
(10) ——— 3Y 3y
3B 38
12
a2 a
48 {13) aA D av
48
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to
spec;ﬁnstions petr llllle !dem;_s of Texas Instdrumenti TE 2.25
standard warranty. Production processin 0es no -
necessarily include testing of gll paramgler:. INSTRUMENTS
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SN54ALS09, SN74ALS09

QUA

DRUPLE 2-INPUT POSITIVE-AND GATES

WITH OPEN-COLLECTOR OUTPUTS

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

Supply voltage, VCC - -« v v oo e e e e e 7V
INPUt voltage . .. . .o e 7V
Off-state output voltage . . ... ... . . e 7V
Operating free-air temperature range: SN54ALS09. .. ..................... —-55°C to 125°C

SN74ALSO9 .. ... .. e 0°C to 70°C

......................................... —-65°C to 150°C

Storage temperature range

recommended operating conditions

SN54ALS09 SN74ALS09 UNIT
2 MIN  NOM - MAX MIN  NOM MAX
3 Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 Y
VIH High-level input voltage 2 2 Vv
> Vi Low-level input voltage 0.7 0.8 v
- VOH High-level output voltage 5.5 5.5 Vv
(%] loL Low-level output current 4 8 mA
2 TA Operating free-air temperature -55 125 0 70 °C
3
;' electrical characteristics over recommended operating free-air temperature range (unless otherwise
» noted)
9_ PARAMETER TEST CONDITIONS SNS4ALS09 SN74ALS09 UNIT
= MIN TYPT MAX [ MIN TYPT mMAX
2 ViK Voo = 4.5V, I = —18 mA : -15 -15 | v
—y loH Vee = 45V, VoH = 6.5V 0.1 0.1 mA
7 VoL Vce = 4.5V, oL = 4 mA 0.25 0.4 025 0.4 v
Vee = 45V, loL = 8 mA 0.35 0.5
[] Vee = 6.6V, V=7V 0.1 0.1 mA
IiH. ' Vege = 5.6V, V=27V 20 20 #A
I Vce = 5.5V, V| = 0.4V —0.1 -0.1 mA
IcCH Vce = 6.5 V. V| = 45V 135 2.4 1.35 24 | mA
IccL Vce = 5.5V, Vi =0V 2.2 3 2.2 4 | mA
T All typical values are at Vee'= 5V, Tp = 256°C.
switching characteristics {see Note 1)
Vge = 45Vtobbyv,
CL = 50 pF,
FROM TO RL = 2 k2,
PARAMETER . UNIT
{INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS09 SN74ALS09
MIN MAX MIN MAX |
tPLH AorB Y 20 69 23 54 ns
tPHL AorB Y 5 23 5 15 ns
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
s
2-26 Texas
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SN54ALS10A, SN54AS1U/. SN74ALS10A, SN74AS10
TRIPLE 3-INPUT POSITIVE-NAND GATES

MARCH 1984 —REVISED MAY 1988

® Packagé Options Include Plastic *‘Small SN54ALS10A, SN54AS10 . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers, SN74ALS10A, SN74AS10 . . . D OR N PAC',(AGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1Ay Utadvee
® Dependable Texas Instruments Quality and 182 13J1c
Reliability ZAES 12[J1y
- 2B[]a 11} j3c
description
P 2C(]s 10[]3B
These devices contain three independent 3-input 2Y[]e 9[]3A
NAND gates. They _Berf_oml_the Boolean functions GND[:7 8:]3Y
Y = A'B:CorY = A+B+C in positive logic.
The SNE4ALS10A and SN54AS10 are characterized 2
for operation over the full military temperature range » .
of ~-55°C to 125°C. The SN74ALS10A and SN54ALS10A, SN54AS10 . . . FK PACKAGE .
SN74AS10 are characterized for operation from 0°C (TOP VIEW) ﬂ
to 70°C. o .5
o< 00 o
-2 > - bt
FUNCTION TABLE (each gate) 3212019 Q
2A[]4 18 1Y 7))
INPUTS ouTPUT ne s 170 ne <
A B C Y 28(]6 16[] 3¢ -
H H H L .
NC 17 15[ NC c
L X X H 2c(Is 14 [ 38 ©
X LoXx. H 9 10 111213 77]
X X L H -
>0 0>« <
NZZoom
[G] .
'Iogic symbolf NC—No internal connection
1 " o N
142 N 20 logic diagram (positive logic)
1c (13) . ’
a3l 18 E'I »- 1y
248 SLIP 1c
2c (5) )
© I 28
3A ——— 2B 2y
38 {10) N, (8) 3y 2C
(11)
. 38 3y
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 3C
IEC Publication 617-12. -
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information N Copyright © 1984, Texas Instruments Incorporated
;:urrem.fas of puhllcaltiun date.fl;roduclts conform TE %
o specifications per the terms of Texas Instruments XAS '
standard warranty. Producti ing d t 2-27
nec"es:Lri‘I‘;aElrlcrI:%e {:st?:g;u:fpa[ﬁnzsasr::nlgetgﬁz.“ INSTRUM ENTS )

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



SN54ALS10A, SN74ALS10A
TRIPLE 3-INPUT POSITIVE-NAND GATES

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

SUPPIY VORAGE, VL « v v vt ot i e e e e et e A"
INPULVOMAgE . . ..o e i e e s el IV
Operating free-air temperature range: SNBAALS10A . . oo o vttt ettt i e e -b5°Cto125°C

SN7Z4ALSTOA oottt i e e e 0°Cto70°C
StOrage temMPEratUre FANGE . « « « 4 v v v v et et e e bt e e et e e e -65°Cto150°C

recommended operating conditions

SN54ALS10A SN74ALS10A

B MIN NOM MAX | MIN NOM MAX NI
2 N 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 0.7 0.8 Vv
> IoH High-level output current -0.4 -0.4 mA
-~ loL Low-level output current 4 8 mA
7p] TA Operating free-air temperature -55 125 0 70 °C
]
g_ electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
> SN54ALS10A SN74ALS10A
7] PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYP! MAX UNIT
(o) ViK Vcc =45V, . | = —18 mA -1.5 -15 | V
X' VoH Vcc =45V1055V, Igy = -04mA Vee-2 Vee-2 v
2 VoL Vog = 4.5V, oL = 4 mA 0.25 04 025 04|
- Vee =45V, loL = 8 mA 0.35 0.5
”n 1 Vce = 5.5V, V=7V 0.1 0.1 [ mA
I Vce =56.5V, V=27V 20 20 WA
WL Vge = 6.8V, Vi =04V -0.1 -0.1 mA
Io* Vce = 6.5V, Vo = 2.26V ~30 -112 | -30 -112 | mA
lccH Ve = 5.5V, vVpi=oV 0.32 0.6 0.32 06| mA
lccL Vee = 5.5V, Vi =45V 1.2 2.2 1.2 22 [ mA
TAll 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, lgs.
switching characteristics (see Note 1)
Ve = 45V105.5V,
CL = 50 pF,
FROM TO RL = 5009,
PARAMETER (INPUT) (OUTPUT) TA = MIN to MAX unIr
: SN54ALS10A SN74ALS10A
MIN MAX MIN MAX
tPLH Any Y 2 16 2 11 ns
tPHL Any Y 2 12 2 10 ns

NOTE 1: Load circuit and voltage waveforms are shown in Section 1,

{iP
2.28 Texas
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SN54AS10, SN74AS10
TRIPLE 3-INPUT POSITIVE-NAND GATES

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

SUPPIY VOILBOE, VO « + v v v v e v vttt ettt e e e e e s 7V
INPULVOIAGE . o . ottt it i e e e e e e 7V
Operating free-air temperaturerange: SN64AS10 . .. ... ... ... i -55°Cto125°C

SN74ASTO . . ot 0°Cto70°C
Storage temperature raNGE . o o v v v v v v v vt ettt e e -65°Cto 150°C

recommended operating conditions

SN54AS10 SN74AS10 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 Vv
ViH High-leve! input voltage 2 2 Y 2
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current -2 -2 | mA n
oL Low-level output current 20 20 | mA =
TA Operating free-air temperature -55 125 0 70 °C 8
=
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) (&}
N
SN654AS10 SN74AS10

PARAMETER TEST CONDITIONS MIN_TYPt MAX | MIN TYPT MAX UNIT <
VIK Vec = 4.5V, lj = =18 mA -1.2 -1.2 ) -g
VOH Vec=45Vt055V, Igy=-2mA Vee-2 Vece-2 \ [}
VoL Vec =45V, loL = 20 mA 0.35 0.5 0.35 0.5 \ 7))
U] Vec =585V, Vi=7Vv 0.1 0.1 | mA -]
" VoC = 5.5V, V=27V 20 20 | uA <

m Ve = 6.5V, V| = 0.4V - -0.5 -0.5 | mA

0% Vce = 5.5V, Vo = 2.25 V -30 -112 | -30 -112 | mA

IccH Ve = 5.5V, Vi=0V 1.5 2.4 1.5 24| mA

lccL Vee = 6.5V, V=45V 8.1 13 8.1 13| mA

tAll 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.

switching characteristics (see Note 1)

Vcc =4.5Vt055V,
CL = 50pF,
FROM T0 R = 6500 Q,
PARAMETER (INPUT) (OUTPUT) TA = MIN to MAX NI
SN54AS10 SN74AS10
MIN MAX | MIN MAX
tPLH Any Y L 5 ! 454 n
PHL Any Y 1 5 1 4.5 ns

NOTE 1. Load circuit and voltage waveforms are shown in Section 1.

TeExas %
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SN54ALS11A, SN54AS11, SN74ALS11A, SN74AS11
TRIPLE 3-INPUT POSITIVE-AND GATES

MARCH 1984 —REVISED MAY 1986

® Package Options Include Plastic ‘‘Small SNS4ALS11A, SN54AS11 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74ALS11A, SN74AS11. .. D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil . (TOP VIEW)
DiPs 1A UeQvee
® Dependable Texas Instruments Quality and 1B{02 13{d1c
Reliability 203 120y
. 2B[Ja n[d3c
description 2Cc[]s 10J38
These devices contain three independent 3-input GiYDEj :%g‘y\
AND gates. They perform the Boolean functions

Y = AB-CorY = A+B+C in positive logic.

The SN54ALS11A and SN54AS11 are characterized
for operation over the full military temperature range

SN54ALS11A, SN64AS11 . . . FK PACKAGE

(TOP VIEW) ”n
of —B55°C to 125°C. The SN74ALS11A and . I3} bt
SN74AS11 are characterized for operation from 0°C @<Q 90 ‘5
to 70°C. Q

3212019 (‘:.;
FUNCTION TABLE (each gate) 4 18fl1y
5 17 [INC n
INPUTS OUTPUT 6 16l]3C g
A B ¢ A 7 15 [|NC o
H H H H 8 14[|38 %
L x X L 910111213
X L X L 7]
>0 0>« -l
X X L L NZ2ZZMm.
o <
|ogic symbo]T . NC—No internal connection
a0 &
(2) (12) I o .
1B F——1Y logic diagram (positive logic)
(13)
1 (3)
- 1A 3
2A
(4) . (8) 1B 1Y
2B —2Y 1c
2¢ (5) )
= i=—
(10) (8) 2C —
- s=—
3B | 3y
3c—
1t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC
Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain infermation . Copyright © 1984, Texas Instruments Incorporated
current as of publication date. Praducts conform {/
to sp;ci'fjications per r}hedt»rms of Texas lnstdmmems TE 2-31
standard warranty. Production processing does not -
necessarily 'mnlu!ie testing ofpall pararge!ers. INSTRUM ENTS
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SN54ALS11A, SN74ALS11A
TRIPLE 3-INPUT POSITIVE-AND GATES

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

Supply voltage, Vcc
Input voltage
Operating free-air temperature range: SN54ALS11A

SN7AALSTITA L i e e 0°Cto70°C
Storage temperaturerange. . . . . . . S -656°Cto150°C
recommended operating conditions
SN54ALS11A SN74ALS11A UNIT
MIN NOM MAX | MIN NOM MAX
2 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 0.7 0.8 \%
> IoH High-level output current -0.4 -0.4 mA
r~ loL Low-level output current 4 8 mA
(2] TA Operating free-air temperature -55 125 0 70 °C
Q .
g_ electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
5 PARAMETER TEST CONDITIONS MI:N?“Y’:L?S“ 1N‘|\AX ;II\?N?:Y‘:;M 1I:AX UNIT
(@) VIK ) Vece = 4.5V, | = =18 mA -1.5 -1.5 \
= VoH Vec =45V1055V, Igy= -0.4mA Vee-2 Vec-2 v
C:’ VoL Ve = 4.5V, oL = 4 mA 0.256 04 025 o4l
= Vee = 4.5V, loL = 8 mA 0.35 0.5
(7] 1| Vee = 5.5V, V=7V 0.1 0.1 mA
IIH Ve =6.6V, V=27V 20 20 uA
I Ve =56.5V, Vi =04V -0.1 -0.1 mA
ot Vee = 6.6V, Vo = 2.25V -30 -112 | -30 -112 mA
IccH Vee = 5.5V, V=45V 1 1.8 1 1.8 mA
lccL Vge = 6.5V, V=0V 1.6 3 1.6 3| mA
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, Igs.
/
switching characteristics (see Note 1)
Ve = 45Vtb.5YV,
CL = 50 pF.
FROM T0 RL = 500 Q,
PARAMETER (INPUT) (OUTPUT) TA = MIN to MAX UNIT
SN54ALS11A SN74ALS11A
MIN MAX | MIN MAX
PLH Any Y 2 17 2 13 ns
PHL Any . Y 2 14 2 10 ns
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
Texas W \
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SN54AS11, SN74AS11
TRIPLE 3-INPUT POSITIVE-AND GATES

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

SUPPlY VORAGE, VO « + o vttt ittt e e s 7V
INPULVOIAEE . . o ottt ettt ettt e e e et e s PP 7V
Operating free-air temperature range: SNB4ASTT .. ... ... . . i i —-55°Ct0125°C

SNTZAASTT .. e e e e e 0°Cto70°C
StOrage temperature raNGE . . o v v o v v vttt i e e e s —-65°Cto150°C

recommended operating conditions

SN54AS11 SN74AS11

MIN NOM MAX MIN NOM MAX UNIT
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 Y
ViL Low-level input voltage 0.8 0.8 \%
I0H High-level output current =2 -2 | mA
loL Low-level output current 20 20 mA
Ta Operating free-air temperature -55 125 o] 70 °C

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

N SN54AS11 SN74AS11
PARAMETER TEST CONDITIONS MIN _TYPT MAX | MIN TYPT MAX UNIT
ViK Veec = 4.5V, I = -18 mA -1.2 -1.2 \
VoH Vee =45Vtb5.5V, IgHy=-2mA Vee—2 Veec-2 \
VoL Vee = 4.5V, loL = 20 mA 0.35 0.5 0.35 0.5 \
I Vcc = 6.5V, Vi=17V 0.1 0.1 | mA
H Vce = 5.5V, V=27V 20 20 | uA
e Vce = 6.5V, V| = 0.4V ~0.5 -0.5 | mA
0¥ Vce =.6.5 V, Vo = 2.25V —30 -112 [ -30 —112 | mA
IcCH Vce = 6.5V, Vi =45V : 4.3 7 4.3 7| mA
ICCL Vee = 5.5V, Vi=0V 11.2 18 11.2 18 | mA

tAll typical values are at Vg = 5V, Tp = 25°C.
$The output conditions have begn chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.

switching characteristics (see Note 1)

Vec=45Vt55YV,
CL = 50 pF,
FROM T0 Ry = 500 Q, .
PARAMETER {INPUT) (OUTPUT) Ta = MIN to MAX UNIT
SN54AS11 SN74AS11
MIN MAX | MIN MAX

PLH Any Y 1 6.5 1 6 ns
PHL Any Y 1 6.5 1 5.5 ns

NOTE 1. Load circuit and voltage waveforms are shown in Section 1.

ALS and AS Circuits lL¥
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v SN54ALS12A, SN74ALS12A
TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

MARCH 1984 —REVISED MAY 1986

SN54ALS12A . . . J PACKAGE

® Package Options Include Plastic ‘‘Small
SN74ALS12A ... D OR N PACKAGE

Qutline’’ Packages, Ceramic Chip Carriers,

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DiPs 1]y Ura[] vee
. 1c
® Dependable Texas Instruments Quality and ;EE:’ 13% 1y
Reliability ) ) ) 3 12
28[Ja 1] 3c
Pt B
description 2¢[ds 10[]3
. 2Y[]e o] 3A
These devices contain three independent 3-input GND []7 s[] 3v
NAND gates with open-collector outputs. These
gates perform the Boolean functions Y = A-B-C or SNS4ALS12A . . . FK PACKAGE 2
Y = A+B+C in positive logic. The open-collector (TOP VIEW)
outputs require pull-up resistors to perform correctly. 1) i .
They may be connected to other open-collector out- © 5 g é) © ﬁ
puts to implement active-low wired-OR or active-high -
X R . 2 12019 =3
wired-AND functions. Open-collector devices are T
often used to generate higher VQH levels. 2A 14 81y =
} NC [ 17 NC (&)
The SN54ALS12A is characterized for operation over 28 1s 16 [} 3C )
the full military temperature range of —55°C to . NC 7 15 [ NC <
125°C. The SN74ALS12A is characterized for 2C{]s8 14 (] 38 -
operation from 0°C to 70°C. 10111213 c
: : > 00>« ©
FUNCTION TABLE (each gate) NZZOm [7,)
© -
INPUTS OouTPUT NC No internal connection <
A B C Y
H H H L logic diagram (positive logic)
L X X H
X L X H 1A
X- X L H 1B 1
1C
logic symbolf : 2A
9 4 2B 2Y
1a & 2¢
18 <2 oy UL 3A ———
ro L2 D
(3)
2A
28 (4} . (6) 2y
26 (5?
3a 9)
38 (19 >‘——(8) 3y
{11)
3C
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
{EC Publication 617-12.
Pin numbers shown are for D, J, and N packaces.
PRODUCTION DATA documents contain information . B Copyright © 1984, Texas Instruments Incorporated
current as of publication date. Products conform
to specifications per the terms of Texas Instruments 3.35

standard warranty. Production processing does not

TExAS
necessarily include testing of all parameters. lNSTRUMENTS
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SN54ALS12A, SN74ALS12A :
TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

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

SUPPlY VORAgE, VoG - v ot et i e e 7V
INPUL VORAGE . . . oo e e e e e e e s 7V
Off-state OUIPUL VOIBGE . .« .. v vttt et e ettt e e e e e 7V
Operating free-air temperature range: SNS54ALS12A . .. ... ... ... ... i —-55°C to 125°C
' SN7AALST2A . .. e 0°C to 70°C
Storage temperature FANGE . . . . v vttt e e e i et e e e e —-65°C to 150°C

recommended operating conditions

SN54ALS12A SN74ALS12A UNIT
2 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 0.7 0.8 \"
B VoH High-level output voltage 5.5 5.5 \
[7,] loL Low-leve! output current 4 8 mA
g TA Operating free-air temperature -56 125 o] 70 °C
o .
> electrical charact‘eristics over recommended operating free-air temperature range {unless otherwise noted)
w SN54ALS12A SN74ALS12A
O PARAMETER TEST CONDITIONS MIN TYPT MAX MIN TYPT MAX UNIT
= VIK Vee = 4.5V, | = —18 mA -1.5 -1.5 \
2 IoH Vee = 4.5V, VoH = 5.5V 0.1 0.1 | ma
3 voL Ve = 45V, loL = 4mA 0.25 .0.4 026 04|
[72] Vee =456V, loL = 8 mA 0.35 0.5
I Vec =58V, Vi=7vV 0.1 0.1 | mA
WH Vee = 6.5V, Vy=27V 20 20 HA
iL Vee = 6.5V, V=04V -0.1 -0.1 mA
IccH Vee = 5.5V, Vi=0V 0.32 0.6 0.32 0.6 mA
lccL Vee = 56.5V, V=45V 1.2 2.2 - 1.2 2.2 mA

TAll typical values are at Vo = 5V, Tp = 26°C

switching characteristics (see Note 1)

Ve =45Vto55YV,
CL = 50 pF.
FROM TO RL = 2k,
PARAMETER (INPUT) {OUTPUT) Ta = MIN to MAX N
SN54ALS12A SN74ALS12A
MIN MAX | MIN MAX
tpLH Any Y 23 59 23 54 ns
tPHL Any Y 5 26 5 18 ns

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

{ip
Texas
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SN54ALS15A, SN74ALS15A
TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

MARCH 1984 —-REVISED MAY 1986

SN54ALS15A . . . J PACKAGE

° Options | ic ”*
Package Op nclude Plastic “Small SN74ALS15A . .. D OR N PACKAGE

Outline’* Packages, Ceramic Chip Carriers,

2 . . TOP V
and Standard Plastic and Ceramic 300-mil { EW)
DIPs ) 1A UsJvee
® Dependable Texas Instruments Quality and 182 13[]1C
Reliability 2alfs  12fd1v
284 11[J3cC
description 2c[s  1o[]38
i 2y []e 9[]3A
These devices contain three independent 3-input GND [}7 8 :] 3y
AND gates with open-collector outputs. These gates
perform the Boolean functions Y = A-B-C or ’
Y = A+B+C in positive logic. The open-collector SN54ALS15A . . . FK PACKAGE 2
outputs require pull-up resistors to perform correctly. (TOP VIEW)
They may be connected to other open-collector out- 0
puts to implement active-low wired-OR or active-high ot
wired-AND functions. Open-collector devices are 8
often used to generate higher VoH levels. =
The SN54ALS15A is characterized for operation over o
the full military temperature range of —55°C to 2}
125°C. The SN74ALS15A is characterized for <
operation from 0°C to 70°C. 'g
10 111213 ©
FUNCTION TABLE (each gate) 00 > < 75}
NZ2ZZ2M0m -J
INPUTS OUTPUT 9 <
A B ¢ Y NC — No'i ] i
A h H v -~ No internal connection
L X X L . . aer .
X L x L logic diagram (positive logic)
X X L L 1A
. 1C
logic symbolt
2A
(n 28 2y
1A ——— & 2c 1
1B (2) o {12) 1 s
1c U3 | _ E —_—13_ av
2213 | 3c 1
2B 4) {6) 2v
2c (5)
3A {9)
3B (10) 8} 3y
ac (11)
1 This symbol is in accordance with ANSYIEEE Std 91-1984 and
{EC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information ; Copyright © 1984, Texas Instruments Incorporated
current as of publication date. Products conform U
to specifications per the terms af Texas Instruments TEXAS 2.37

standard warranty. Production processing does not \
necessarily include testing of all parameters. INSTRUMENTS
POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



SN54ALS15A, SN74ALS15A
TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

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

Supply voltage, Ve -+ - v v v v it e e e e 7V
INPUL VORAGE . o ottt i e e e e e e s 7V
Off-state outpUt VOIAGE . . . . . ottt it it et e e e e 7V
Operating free-air temperature range: SNS4ALSTBA ... ... ... i, -55°C to 125°C

SN74ALSTIBA ..o e 0°C to 70°C
Storage temperature range . . . . . v vttt e e e e e e e —-65°C to 150°C

recommended operating conditions

SN54ALS15A SN74ALS15A UNIT
MIN NOM MAX MIN NOM MAX
2 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 0.7 0.8 \]
- VoH High-level output voltage 5.5 5.5 \
wn loL Low-level output current : 4 8 mA
o TA Operating free-air temperature -55 ) 125 0 70 °C
=]
; electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
(/)] SN54ALS16A SN74ALS15A
o PARAMETER TEST CONDITIONS MIN_ TYPT MAX MIN_ TYPT  MAX UNIT
= VIK Vec =45V, I} = -18 mA -1.5 -1.5 \
(2] 10H Vee = 4.5V, VoH = 5.5V 0.1 0.1 | mA
,%' VoL Vee = 45V,  loL=4mA 025 0.4 025 04l
7 Vec =45V, loL = 8 mA . 0.35 0.5
[ Vce = 5.5 V, V=7V 0.1 0.1 | mA
IiH * Vec =56.5V, V=27V 20 20 uA
i Vce = 5.5V, Vi =04V —0.1 -0.1 | mA
IcCH Vge = 5.5V, V=45V 1 1.8 1 1.8 | mA
IccL Vee = 5.5V, Vi=0V 1.66 3 1.66 3| mA
tAll typical values are at Voo = 5V, Ta = 25°C
switching characteristics (see Note 1)
Vcc = 45V1t0 565V
Cp = 50 pF.
PARAMETER FROM 0 RL=2ko UNIT
(INPUT) {OUTPUT) TA = MIN to MAX
SN54ALS15A SN74ALS15A
MIN MAX MIN MAX
tPLH Any Y 20 59 20 45 ns
tPHL Any Y 6 25 6 20 ns
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
3
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SN54ALS20A, SN54AS20, SN74ALS20A, SN74AS20
DUAL 4-INPUT POSITIVE-NAND GATES

D2661, APRIL 1982—REVISED MAY 1986

SNB54ALS20A, SN54AS20 . . . J PACKAGE

® Package Options Include Plastic ‘’Small
SN74ALS20A, SN74AS20 . .. D OR N PACKAGE

Outline’” Packages, Ceramic Chip Carriers,

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A [ U] vee
® Dependable Texas Instruments Quality and 1BJ2 320
iabili NC[Js 12[]2C
Reliability
1icfsa 1[dNc
description 10s 10[]28
P 1Y e o[] 2Aa
These devices contain two independent 4-input ano[d7 - s[] 2v

NAND gates. They -perform the Boolean

functions Y = AsB+C+DorY = A+B+C+Din

" . SN54ALS20A, SN54AS20 . . . FK PACKAGE : 2
positive logic. {TOP VIEW) P49
The SN54ALS20A and SN54AS20 are : Q
characterized for operation over the full military a ff % é’ 3 3
temperature range of —55°C to 125°C. The ki 5
SN74ALS20A and SN74AS20 are characterized 2
for operation from 0°C to 70°C. NCp 4 18[] 2C Fay

NcPs 17 NC &)
6 16
FUNCTION TABLE (each gate) 1cp {nc 2
Nch7 15[ NC <
INPUTS OUTPUT 1D[i8 14f] 2B -
A B c D Y 9 101112 13 c
o I s W o B o W | a
H H H H L >0 0>«
L X X X H —ZzzZaA "
[G] -
X L X X H <
X X L X H NC—No internal connection
X X X L H
logic diagram (positive logic)
logic symbolT A
18
141 & , 1c 1Y
(2)
1B N6) 1y 1D
104 Co2a ‘
1018 28 2y
a0 zg
(10}
28
N8 2y
2¢ {12)
2013
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information 2 Copyright © 1982, Texas Instruments Incorporated
currg?_t aalq of pnhhﬁtm{n date. r?ductsl cotnfarm :o TE v/
specifications per e terms 0 exas Instruments xAS
standard warranty. Production processing does not 2-39
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SNGB4ALS20A, SN74ALS20A
DUAL 4-INPUT POSITIVE-NAND GATES

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

Supply voltage, Vcc
Input voltage
Operating free-air temperature range: SN54ALS20A
SN74ALS20A

Storage temperature range

recommended operating conditions

-55°C to 125°C
0°C to 70°C
-65°C to 150°C

2-40

SNS4ALS20A SN74ALS20A ONIT
MIN NOM MAX | MIN NOM MAX
2 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 0.7 0.8 \
> IoH High-level output current -0.4 -0.4 mA
- oL Low-level output current 4 8 mA
(/2] Ta Operating free-air temperature -55 125 o]} 70 °Cc
Q
g_ electrical characteristics over recommended operating-free-air temperature range {unless otherwise
> noted)
(/7] SN54ALS20A SN74ALS20A
o PARAMETER TEST CONDITIONS N Tvet wAX |min Tvet max | UMT
= ViK vVee = 45V, I = —18 mA -1.5 -1.5 v
2 VoH VeC = 45V 1055V, oy = —0.4 mA Vee-2 Veo-2 v
= VoL Ve = 4.5V, oL = 4 mA 0.25 0.4 0.25 0.4 v
7] Vee = 4.5V, oL = 8 mA 035 0.5
1) Vce = 5.5V, V=7V 0.1 0.1 | mA
H Vce = 5.5V, Vp =27V 20 20 | A
L Vee = 6.5V, V) =04V -0.1 -0.1 mA
Io? Vgec = 5.5V, Vg = 2.25V -30 -112 | -30 -112 | mA
ICCH Vce = 5.5 V, V=0V 022 04 0.22 04 | mA
ceL VCC = 5.5 V, Vi = 45V 081 1.5 081 1.5 | mA

T All 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, lgs.

switching characteristics (see Note 1)

Vee = 5V, Vge = 45V 1055V,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO0 RL = 500 Q, RL = 500 Q, uNIT
(INPUT) (OUTPUT) TA = 26°C Ta = MIN to MAX
‘ALS20A SN54ALS20A SN74ALS20A
TYP MIN MAX | MIN MAX

tpLH Any Y 7 1 18 3 11 ns
tPHL Any Y 6 1 15 3 10

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

: {ip
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SN54AS20, SN74AS20
DUAL 4-INPUT POSITIVE-NAND GATES

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

Supply voltage, Vcc
INPUt VOItage . . oo o e e

Operating free-air temperature range: SN54AS20 ........................ —55°C to 125°C
SN74AS20 . .. 0°C to 70°C
Storage temperature TaNGE . . .. .o v v v vt e e et e e e e —-65°C to 150°C

recommended operating conditions

SN54AS20 SN74AS20
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 -2 -2 mA 3
oL Low-level output current 20 20 mA '5
Ta Operating free-air temperature ~-55 125 o] 70 °C 2
electrical characteristics over recommended operating-free-air temperature range (unless otherwise o
noted) C&)
PARAMETER TEST CONDITIONS SN54AS20 SN74AS20 bNIT e
MmN TYPT max | min  TYPT  maAX _—
VIK Vee = 4.5V, I| = =18 mA -1.2 -1.2 \ 1]
VOH Vcg = 45Vto55V, IgpH= -2mA Vee-2 Vee-2 \ (/5]
VoL Voo = 4.5V, loL = 20 mA 0.35 0.5 035 0.5 v -1
I Vce = 6.5V, Vi=7V 0.1 0.1 | mA <<
1 Vee = 6.5V, V=27V - 20 20 A
i Vce = 5.5V, Vi =04V -0.5 -0.5 mA
ot Vee = 5.5V, Vo = 2.25 V -30 -112 | -30 -112 | mA
ICCH Vee = 5.5V, Vi=oV T 16 T 16| mA
lccL Ve = 56.5V, Vi =45V 5.4 8.7 5.4 8.7 mA

T All typical values are at Veg = 5V, Tp = 25°C.
1 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 = 45Vt 5.5V,
‘ CL = 50 pF,
PARAMETER FROM o R = 500 0. UNIT
(INPUT} {OUTPUT) Ta = MIN to MAX
SN54AS20 SN74AS20

MIN MAX | MIN MAX
tPLH Any Y 1 5.5 1 5 ns
tPHL Any Y 1 5 1 4.5

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

i :
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SN54ALS21A, SN54AS21, SN74ALS21A, SN74AS21
DUAL 4-INPUT POSITIVE-AND GATES

D2661, APRIL 1982 —REVISED MAY 1986

® Package Options Include Plastic ‘‘Small SN54ALS21A, SN54AS21 . . . J PACKAGE
Outline” Packages, Ceramic Chip Carriers, SN74ALS21A, SN74AS21 . . . D OR N PACKAGE

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A 1 Y1s0vee
. 2 13
® Dependable Texas Instruments Quality and ’:'g E3 12%22
Reliability ‘ 1c s nfNe
. ib[s 10[]2B
description v s of]2a
These devices contain two independent 4-input GND [7 s[]2vy
AND gates. They perform the Boolean functions
Y = A«B+CeDor Y = A+B+C+D in positive 2
logic. SN54ALS21A, SN54AS21 . . . FK PACKAGE
The SN54ALS21A and SN54AS21 are (TOP VIEW) "
characterized for operation over the full military o€ O 9 a =
temperature range of —55°C to 125°C. The -—e=Z>d 3!
SN74ALS21A and SN74AS21 are characterized -
for operation from 0°C to 70°C. 2C &)
NC [7)]
FUNCTION TABLE (each gate) NC <
INPUTS OUTPUT NC o]
A B C D Y 2B c
H H H H H 10111213 :’g
Lox  x X t >00 > < -
X L X X L - % 2NN <
X X L X L
X X X L L NC—No internal connection
logic symbolt ~  logic diagram (positive logic)
1A (1) &
2)
18— © .,
4)
1c
1D (5)
2A (9)
(10)
28 (8) 2y
(12)
2c ——
20 (13)
T This symbol is in accordance with ANSI/IEEE Std 91-1984
and [EC Publication 617-12.
“Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information A Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products cenform to I
srec;fic:tions per (l’;e (derm§ of Texas _lnstéumentsi TEXAS 2-43
standard warranty. Production -
necessarily include testing of imo;:?as::egternse.s e lNSTRUMEN]S
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SN54ALS21A, SN74ALS21A
DUAL 4-INPUT POSITIVE-AND GATES

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

Supply voltage, VCC
Input voltage

Storage temperature range

recommended operating conditions

Operating free-air temperature range: SN54ALS21A

SN74ALS21A

-55°C to 125°C
0°C to 70°C
-65°C to 1560°C

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265

SN54ALS21A SN74ALS21A umf
MIN NOM MAX MIN NOM MAX
2 vce Supply voltage 4.5 5 55| 45 5 55| V
VIH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.7 0.8 A\
> IoH High-level output current -0.4 -0.4 mA
- loL Low-level output current 4 8 mA
m TA Operating free-air temperature -55 125 0 70 °C
Q)
: . - - - - -
Q. electrical characteristics over recommended operating free-air temperature range (unless otherwise
> noted)
@ PARAMETER TEST CONDITIONS SNSAALS21A SN74ALS21A UNIT
(®) MIN TYPT MAX | MIN TYPT MAX
3 VIK Vee = 4.5V, I} = —18 mA -1.5 -15| . .V
c VOH Vcc =45Vtob5V, Igy=-04mA Vee-2 Vee-2 \Y
=y v Vee = 4.5V, loL = 4 mA 0.26 0.4 0.25 0.4 v
« oL Vce = 4.5V, oL = 8 mA 0.35 0.5
I Vec =55V, Vi=7V 0.1 0.1 mA
A Vce = 5.5V, Vi =27V 20 20 | uA
i, Vcec =55V, V) =04V -0.1 -0.1 mA
ot Vee = 5.5V, Vg = 2.25V -30 -112 | -30 -112 mA
IccH Vce = 5.5V, V=45V 085 1.4 085 1.4 | mA
IccL Vece =55V, Vi=o0oVv 1.4 2.3 1.4 2.3 mA
TAll typical values are at Veg = 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.
switching characteristics (see Note 1)
Vce = 5V. Ve = 45V t0 5.5V
CL = 50 pF. CL = 50 pF,
FROM TO0 RL = 500 Q, RL = 500 Q,
PARAMETER L L UNIT
(INPUT) (OUTPUT) TA = 25°C Ta = MIN to MAX
‘ALS21A SN54ALS21A SN74ALS21A
TYP MIN MAX | MIN MAX
t .
PLH Any v 8.3 4 18 4 15| ns
tPHL 6.5 2 12 2 10] ns
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
i
2-44 Texas 'v
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SN54AS21, SN74AS21
DUAL 4-INPUT POSITIVE-AND GATES

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

SUPPIY VOIAGE, VO C -+ v vt ot e e e e e e e e 7V
INPUt VOIAgE . . . . e e 7V
Operating free-air temperature range: SN54AS21 ... ... ... ... ... .. ....... -55°C to 125°C

SN74AS2T .. 0°C to 70°C
Storage temperature range . . .. .. .o v v v e e e e -65°C to 150°C

recommended operating conditions

SN54AS21 SN74AS21 uNIT
MIN NOM MAX MIN  NOM MAX B
Vee Supply voltage 4.5 5 55 | 4.5 5 5.5 Y { 2
ViH High-leve! input voltage 2 2 \ ;- -
ViL Low-leve! input voltage 0.8 0.8 \ -
10H High-level output current -2 -2 mA &
oL Low-level output current 20 20 mA '5
TA Operating free-air temperature -55 125 0 70 °C e
electrical characteristics over recommended operating free-air temperature range (unless otherwise o
noted!} 2
SNG54AS21 SN74AS21 T
PARAMETER TEST CONDITIONS MIN_ TYPT NMAX | MIN TYPT  MAX UNIT c
ViK Ve = 4.5V, I} = —18mA -1.2 -1.2 \4 ©
VOH Vee =4.5Vto55V, gy = -2mA Vee-2 Vee-2 \2 1)
-
VoL - Vcg =45V, loL = 20mA - 0.35 0.5 0.35 0.5 \% <
] Veec =55V, Vi=7V 0.1 0.1 mA
iH Vce = 5.5V, Vi=27V 20 20 A
liL Vee = 5.5V, Vi =04V -0.5 -0.5 mA
0¥ Vee = 5.5V, Vg = 2.25V 30 -112 | =30 -112 | mA
lccH Vece = 5.5V, Vi=45V 2.9 4.6 2.9 4.6 mA
lccL Vee = 5.5V, V=0V 7.4 12 7.4 12 | mA

tan typical values are at Vg = 5V, Tpo = 25°C.
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output, lpgs.

switching characteristics (see Note 1)

Vec =45Vto b5V,
CL = 50 pF,
FROM TO RL = 500 Q,
PARAMETER {UNPUT) {OUTPUT) TaA = MIN to MAX unIT
: SN54AS21 SN74AS21
MIN MAX | MIN MAX
tPLH Any Y i 6.5 ! 6 ns
tPHL Any Y ! 6.5 ! 6] ns

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

{ip
Texas 2.45
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SN54ALS22B, SN74ALS22B
DUAL 4-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

MARCH 1984 —REVISED MAY 1986

® Package Options Include Plastic ““Small SN54ALS22B . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers, SN74ALS22B . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1a 7 Uagvee
® Dependable Texas Instruments Quality and 18 ]2 13[] 20
Reliability Nc[]s  12[]J2c
1cQs 1n[dNC
description 1b[s 10[J28
1Y e o[] 2A
These devices contain two independent 4-input GND 7 s[] 2y

NAND gates. They perform the Boolean

functions Y = A«B«CeDorY = A+B+C+Din SNS4ALS22B . . . FK PACKAGE

N

positive logic. The open-collector outputs require (TOP VIEW)
pull-up resistors to perform correctly. They may
O
be connected to other open-collector outputs to m< O On ﬁ
implement active-low wired-OR or active-high c-z>d 5
wired-AND functions. Open-collector devices are 2 12019 o
often used to generate higher VQH levels. NC a4 18} 2C =
. . . NC )5 17 2C &
The SN54ALS22B is characterized for operation 6 16 nNC 7
over the full military temperature range of 1C 5 50 N <
~55°C to 125°C. The SN74ALS22B is NC mE oS >
characterized for operation from 0°C to 70°C. ops c
10 11 12 13
©
FUNCTION TABLE (each gate) >0 uU>dg (7))
- 2Z 2 Nn .—|
INPUTS OUTPUT <
A B c D Y NC—No internal connection
H H H H L
Lox X X H logic diagram (positive logic)
X L X X H
X X L X H 1A
X X X L H 18 v
1c
logic symbolt 10
2A
{1) &
" {2} ;(BI 2v
1B (6)
(8) [0 AN, 1Y 2D
1c
10 (5)
2 9)
{10)
2B
IN.(8) 2y
2 (12) !
20 {13)
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and .
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1984, Texas Instruments Incorporated
current as of publication date. Products conform to b
specifications per the terms of Texas lnsléuments TE 247
dard warranty. Producti ing does not -
necessarily incIuJe ;;sting of ::'III parameters. INSTRUMENTS
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SN54ALS22B, SN74ALS22B
DUAL 4-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

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

SUPPIY VOIAGE, VG - v v v o et e e e e e 7V
INPUt vOItage . . . . o e e e e e e 7V
Off-state output voltage . .. .. .. it e 7V
Operating free-air temperature range: SN54ALS22B. ... ................... —-55°C to 125°C

SN74ALS22B . ........ ... 0°C to 70°C

Storage temperature range

recommended operating conditions

—-65°C to 160°C

SNG54ALS22B SN74ALS22B UNIT
MIN NOM MAX MIN NOM MAX
2 Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \

. VIH High-level input voltage 2 2 \4
> VL Low-level input voltage 0.7 0.8 \4
- VOH High-level output voltage 5.5 5.5 \%
[7)] loL Low-level output current 4 8 mA
g TA Operating free-air temperature -55 125 ¢} 70 °C
% electrical characteristics over recommended operating-free-air temperature range (unless otherwise
7 noted)

O SN54ALS22B SN74ALS22B
PARAMETER TEST CONDITIONS UNIT
= MIN _TYPT MAX | MIN TYP' MAX
(] Vik Vee = 4.5V, | = -18 mA -1.5 -1.5 \
E. 1oH Vce = 4.5V, Vo4 = 6.5V 0.1 0.1 mA
a v Vce = 4.5 V, oL = 4 mA 0.25 0.4 0.25 0.4 v
oL Vee = 4.5V, loL = 8 mA 0.35 05
] Vee =55V, Vi=7V 0.1 0.1 mA
IH Vce = 6.5V, Vi = 2.7V 20 20 | A
T8 Vee = 5.5V, V| =04V -0.1 -0.1 mA
IccH Ve = 6.5 V, Vi=0V 022 0.4 0.22 0.4 | mA
IccL Vee = 5.5V, Vi =45V 08 1.5 08 15 | mA
T All typical values are at Vo = 5V, TA = 25°C.
switching characteristics (see Note 1)
Vee =6V, Vcec = 45Vte55V,
CL = 50 pF, CL = 50 pF.
PARAMETER FROM TO RL = 2 kQ, RL = 2 k@, UNIT
(INPUT) {OUTPUT) Ta = 25°C Ta = MIN to MAX
. ‘ALS22B SN54ALS22B SN74ALS22B
TYP MIN MAX MIN MAX
tPLH Any Y 35 23 65 23 45 ns
tPHL Any Y 8 4 32 4 18
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
1
*
2-48 TEXAS
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SN54ALS27, SN54AS27, SN74ALS27, SN74AS27
TRIPLE 3-INPUT POSITIVE-NOR GATES

D2661, APRIL 1982—~REVISED MAY 1986

® Package Options Include Plastic ‘‘Small SN54ALS27, SN54AS27 . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers, SN74ALS27, SN74AS27 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A Tavee
® Dependable Texas Instruments Quality and B2 1fd1c
Reliability 2a[3s  12[d1y
. 2B[]sa 11[J3c
description 2c[s ~ 10738’
These devices contain three independent 3-input 2Y[s 9[]3A
NOR gates. They perform the Boolean functions GND[]7 8| ]3Y
Y = A+B+CorY = A-B-Cin positive logic.
The SN54ALS27 and SN54AS27 are characterized 2
for operation over the full military temperature range SN54ALS27, SN54AS27 . . . FK PACKAGE
of —-55°C to 125°C. The SN74ALS27 and (TOP VIEW) Py
SN74AS27 are characterized for operation from 0 °C O =
to 70°C. : @ 5 % é) o 5
o
3 212019 =
: 2A[]4 181y (&)
FUNCTION TABLE (each gate) ne s 170 ne (7))
INPUTS OUTPUT 28[]s 16| 3¢ <
A B c Y NC1{]7 15 [| NC ]
H X X L 2c[]s 14[] 38 %
X H X L 910 111213
X X H L ]
R85 S =
L L L H 5] <
NC— No internal connection
logic symboIT
a1 > logic diagram (positive logic)
. (2) N{12) v »
(13) 1A
10— 1B 1Y
2A-£-’— » 1c .
) N6,y
(5) 2A
2C et 2B 2Y
3A (9) 2C ‘
1B (10) INJ(8) ay
1) 3A
3C | 3B 3y
3C
.TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC
Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated '
:umngfgs tqf publicaltin‘n date.‘ I_’I_rodm:ltss1 cnnior{n T Q’
0 specifications per the terms o1 lexas Instruments
staxrdard warranfy. Production processing does not EXAS 2-49
necessarily include testing of all parameters. INSTRUMEN'TS
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SN54ALS27, SN74ALS27
TRIPLE 3-INPUT POSITIVE-NOR GATES

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

SHN2A1D SY pue SV

SUPPIY VORAGE, VO « + + v vt vt ittt it et e e e e 7V
INPULVOItAgE . . . . oo e e e e 7V
Operating free-air temperature range: SNSG4ALS27 . .. ... .o ittt -55°Cto125°C
SN7AALS27 . .. 0°Cto70°C
S1Orage temMpPeratUre FANEE . « . o v v v v v vt ot et e e e -65°Cto150°C
recommended operating conditions
SN54ALS27 SN74ALS27 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 0.7 0.8 \Y
IoH High-level output current -0.4 -0.4 | mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 [+] 70 °C

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

SN54ALS27 SN74ALS27
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX UNIT
VK Vee = 4.5V, I = -18mA -1.5 -1.5 Vv
VOH Vg =45Vt5.5V, Igy=-04mA Vee-2 : Vee-2 \
VoL Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vge = 4.5V, loL = 8 mA 0.35 0.5
] Vce = 5.5V, Vi=7V 0.1 0.1 mA
IIH Vee = 5.5V, V=27V 20 20 uA
I8 Vece = 5.5V, V=04V -0.1 -0.1 mA
lot Vee = 6.5V, Vo = 2.25V -30 -112 | —30 -112 mA
ICCH Veg =55V, Vi=0V 0.97 1.8 0.97 1.8 mA
lccL Vee =565V, V=45V 2 4 2 4 mA
tAll typical values are at Vg = 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, los-
switching characteristics (see Note 1)
Vce =45Vtob65V,
CL = 50 pF,
PARAMETER FROM To AL = 5002, uNIT
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS27 SN74ALS27
MIN MAX | MIN MAX
tPLH Any Y 4 26 4 15 ns
tPHL Any Y 1 1 3 9 ns

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

{ip
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SN54AS27, SN74AS27
TRIPLE 3-INPUT POSITIVE-NOR GATES

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

SUPPIY VOIAGE, VT -« « v« i v v e et e ittt e e s 7V
Inputvoltage . ... .cv ittt e e e e e e e e e 77V
Operating free-air temperature range: SN64AS27 ... .. ... . ... i i —-55°Cto125°C

SNTAAS27 . oo e 0°Cto70°C
S1Orage tempPeratUrB FANGE . . o & v v v v vttt it v e e e e —-65°Cto 150°C

recommended operating conditions

SN54AS27 SN74AS827 UNIT .
MIN NOM MAX MIN NOM MAX .
vce Supply voltage 4.5 5 5.5 4.5 5 55| Vv | :
VIH High-level input voltage 2 2 Y 2 :
ViL Low-level input voltage 0.8 0.8 Vi
IoH High-level output current ' -2 -2 | mA 7))
loL Low-level output current 3 20 20 | mA by e
TA Operating free-air temperature -55 125 0 70 °C 3
8=
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) (&)
n
SN54AS27 SN74AS27
PARAMETER TEST CONDITIONS MIN_ TYPT  MAX MIN_ TYPT  MAX UNIT <
ViK Vee = 4.8V, I = =18 mA -1.2 -1.2 Vv .g
VOH Vee = 4.5Vtob5V, IgH = -2mA Vee-2 Vee-2 \ [1+}
VoL Vee = 4.5V, loL = 20 mA 0.35 0.5 035 0.5 v 7))
i Vee = 5.5V, V=7V 0.1 0.1 | mA -l
IH Vce = 5.5V, Vi=27V 20 20 | A <
liL Vee = 5.5V, V=04V -0.5 -0.5 | mA
ot Ve = 5.5 V, Vo = 225V —30 —112 | -30 —112 | mA
IccH Vee = 5.5V, V=0V 4 6.4 4 6.4 | mA
iccL Vee = 5.5V, Vi = 45V 10.6  17.1 10.6 17.1 | mA
tAll typical values are at Vo = 5V, Ty = 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.
switching characteristics {see Note 1)
Vec =45Vteb5YV,
CL = 50 pF,
PARAMETER FROM To R = s00&. UNIT
(INPUT) {OUTPUT) TAa = MIN to MAX
SN54AS827 SN74AS27
MIN MAX | MIN MAX
tPLH Any Y 1 6.5 1 5.5 ns
tPHL Any Y 1 5 1 4.5 ns
NOTE 1. Load circuit and voltage waveforms are shown in Section 1.
Texas WP
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SN54ALS28A, SN74ALS28A
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS

D2661, APRIL 1982—REVISED MAY 1986

® Package Options Include Plastic **Small SN54ALS28A . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74ALS28A . . . D OR N PACKAGE

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs i [ Ta]vee
® Dependable Texas Instruments Quality and 1A [ 13% 4y
. goa 1B 3 12[ ] 4B
Reliability .
2vy[Jsa n[JsA
description 2A[s  10p]3Y
28 e o[] 3B
These devices contain four independent 2-input GND []7 s[] 3A
NOR buffer gates. They perfoLm_the Boolean -
I;’;Zt'ons Y = A+B or Y = A:B in positive SN54ALS28A . . . FK PACKAGE

(TOP VIEW)
The SN54ALS28A is characterized for operation
over the full military temperature range of
—-55°C to 125°C. The SN74ALS28A is

Q
< >0 O>
- -

Z2><

(2]
=~
3 212189 3
characterized for operation from 0°C to 70°C. B 2
1B Py
NG NC (&)
. FUNCTION TABLE (each gate)
2y 4A n
INPUTS | OUTPUT NC NC <
A B Y 2A 3Y ©
H o X t 9 101112 13 g
X H L 250 <o
L L H NZZo® »
: © &l
logic symbo|T NC—No internal connection
1a—2 | >1D> (1) logic diagram (positive logic)
(3) Y
1B
s) 1A —
2A | ) 1Y
2Y
] — w—)
(8)
3A (10) 2A —
a5 19 S0 5y ) 2y
) . 2B —
(1
4A (13)
Y — T
8 (12) 3A ay
3B —p
TThi bol d ith ANSI/IEEE Std 91-1984 and <
1S symbo is in accordance wi an 4A r
IEC Publication 617-12. . ay
Pin numbers shown are for D, J, and N packages. 48 —
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to
specifications per the terms of Texas Inst‘;uments TE 2.53
oes not .
necessarily include tesung of alt parameters. INSTRUM ENTS
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SNG4ALS28A, SNT4ALS28A
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS

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

Supply voltage, Vcc
Input voltage

Storage temperature range

recommended operating conditions

Operating free-air temperature range: SN54ALS28A
SN74ALS28A

-55°C to 125°C
0°C to 70°C
-65°C to 150°C

SN54ALS28A SN74ALS28A UNiT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.6 4.5 5 5.5 \Y%
2 VIH High-level input voltage 2 2 \'
ViL Low-level input voltage 0.7 0.8 \Y
> lOH High-level output current -1 ~2.6 mA
- oL Low-level output current 12 24 mA
(7)) Ta Operating free-air temperature -55 125 0 70 °c
)
3 electrical characteristics over recommended operating free-air temperature range (unless otherwise
; noted)
: .SNG4ALS28A SN74ALS28A
g PARAMETER TEST CONDITIONS MIN_ TYPT MAX MIN_ TYPT  MAX UNIT
= VIK Vee = a5y, = ~18 mA -1.5 -1.5 \
2] Vee = 45V1065Y, IgH = —0.4 mA Veo-2 Veo-2
'E_.‘- VOH Vee = 45V, IoH = -1 mA 2.4 3.3 \
[7;] Vee = 45V, IoH = —2.6 mA 2.4 3.3
VoL Vce = 4.5V, oL = 12 mA 0.25 0.4 0.25 0.4 v
Vee = 45V, loL = 24 mA 0.35 0.5
| Vce = 5.5V, Vi=7V 0.1 0.1 | mA
I Vee = 5.5 V. Vi =27V 20 20 | »A
M Vee = 5.5 V, Vi = 0.4V -0.1 0.1 | mA
Iof Vee = 5.5V, Vo = 2.25 V ~30 ~112 | -30 -112 | mA
IccH Vee = 5.5V, Vi=0V 1.7 2.8 1.7 2.8 mA
IccL Vee = 6.5V, V) = 45V 5.6 9 5.6 9] mA

TAll typical values are at Voe = 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-

switching characteristics {see Note 1)

Vee =5 V. Vee = 45Vt 55V,
CL = 50 pF, Cy = 50 pF,
FROM TO R_ = 500 Q, RL = 500 Q,
PARAMETER (INPUT) {OUTPUT) TA = 25°C TA = MIN to MAX unIT
'ALS28A SN54ALS28A SN74ALS28A
TYP MIN MAX | MIN MAX
tPLH AorB Y 4 1 16 2 8 ns
tPHL AorB Y 4 1 10 2 7

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

2-54
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SN54ALS30A, SN54AS30, SN74ALS30A, SN74AS30
8-INPUT POSITIVE-NAND GATES

MARCH 1984 —~REVISED MAY 1986

® Package Options Include Plastic “*Small SN54ALS30A, SN54AS30 . . . J PACKAGE
. g” ptions Include Plast ., Sm . SN74ALS30A, SN74AS30 . . . D OR N PACKAGE
Outline’’ Packages, Ceramic Chip Carriers,

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs AE‘ U”‘]Vcc
@ Dependable Texas Instruments Quality and B2 130nC
Reliability cs 112[1H
: o4 nQ0c ‘
description E[s 10[JNC
These devices contain a single 8-input NAND gate GN; Es ga sc
and perform the. following Boolean functions in

positive logic:

————— SN54ALS30A, SN54AS30 . . . FK PACKAGE 2
Y = A-B:C-D'E‘F-G-H OR (TOP VIEW)
Y =A+B+C+D+E+F+G+H o 7
) Q 00 =
The SN54ALS30A and SN54AS30 are characterized o2 >2Z 3
for operation over the full military temperature range 3 2 12019 2
of —55°C to 125°C. The SN74ALS30A and cha 18 H . 6
SN74AS30 are characterized for operation from 0°C
A NC[s 17 NC »n
to 70°C. . ohs 1[G <
NC[]7 15 [ NC 'U
FUNCTION TABLE Ef]e 14 [ NC =
OUTPUT 9 10 111213 @®
INPUTS A THRUH (75
Y Lo >Q
- 2z 2 d
Allinputs H L <
One or more inputs L H . .
NC—No internal connection
. \
logic symbolt logic diagram (positive logic)
a0 & A
8 (2) B ]
c (3) c 1
4)
D - . (8 v D ———ed y
E E ——]
E (6) F
G (11) G —d
" (12) H ———
T This symbol is in accordance with ANSIIEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain infarmation N Copyright © 1984, Texas Instruments Incorporated
current as of publication date. Products conform U
to specifications per the terms of Texas Inst‘;uments TEXAS 2-55
dard warranty. Production pr ing does not -
necessarily incluza testing nfpall parameters. INSTRUMENTS
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SN54ALS30A, SN74ALS30A
8-INPUT POSITIVE-NAND GATES

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

SUPPIY VORBGE, VGG + + « ot v e vt ettt i e i e e s 7V
INPUEVOIAEE . . .ttt et e it e i e e e e e 7V
Operating free-air temperaturerange: SNS4ALS30A. . . - . .« oo i e a e e —55°Cto125°C

SNTZAALS30A + « e ititi it s 0°Cto70°C
StOrage temMPeratuUre FANGE . « « « « v v v vttt et vttt e e -65°Cto150°C

recommended operating conditions

SN54ALS30A SN74ALS30A
MIN NOM MAX [ MIN NOM MAX UNIT
. Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \4

2 . VIH High-level input voltage 2 2 \%

. ~ ViL Low-level input voltage . 0.7 0.8 \"
> 10H High-level output current -0.4 -0.4 | mA
- loL Low-level output current 4 8| mA
/)] Ta Operating free-air temperature -556 125 [o] 70 °C
o <
g_ electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

SN54ALS30A SN74ALS30A
a PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX UNIT
(@) VIK Vee =45V, Il = —18 mA -1.5 -1.5 \
= VOoH Veg =4.5Vte5.5V, Ipy= -0.4mA Vee-2 Vee-2 \
2 v Ve = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
= oL Ve = 4.5V, oL = 8 mA : 0.35 0.5 .
7 [} Vce = 5.5V, V=7V 0.1 0.1 mA
IH Vee = 5.5V, V=27V 20 20 HA
TR Vee = 5.5V, V=04V -0.1 -0.1 mA
lo# - Vec =55V, Vo =225V -30 -112 | =30 -112 mA
IccH Vee = 5.8V, V=0V 0.22 0.36 0.22 0.36 mA
IccL Veec = 5.5V, V=45V 0.54 0.9 0.54 0.9 mA
tAll typical values are at Vcc = 5 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, lgs.
switching characteristics (see Note 1)
Vgec = 45Vtob5.56V,
; Cp = 50 pF,
FROM TO RL = 500 Q,
PARAMETER {INPUT) {OUTPUT} Ta = MIN to MAX uniT
SN54ALS30A SN74ALS30A
MIN MAX | MIN MAX
tpLH Any Y 3 15 -3 10 ns
IPHL Any Y 3 15 3 12 ns
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
056 TeXAS *p
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SN54AS30, SN74AS30
8-INPUT POSITIVE-NAND GATES

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

SUPPIY VORBGE, Vi - -+« c v v ettt e it it e e e e 7V
INPUEVOIAGE . . o ot ettt ettt e e s 7V
Operating free-air temperature range: SNS4AS30 . . ... oot i s -55°Cto125°C

SN74AS30...... S e 0°Cto70°C
Storage tempPeratuUre raNGE . . . . o o o v v v vttt et e e e e -65°Cto150°C

recommended operating conditions

SN54AS30 SN74AS30 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 \%
loH High-level output current -2 -2 mA 7,
loL Low-level output current 20 20 | mA s
TA Operating free-air temperature -55 125 0 70 °c 3
=
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) (&)
, 7]
SNG54AS30 SN74AS30
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT <
Vik Vee =45V, I = =18 mA -1.2 -1.2 \ -g
VOH Vece=45Vtb565V, Igy=-2mA Vee-2 Vec-2 \ [1+]
VoL Vee =45V, loL = 20 mA 0.35 0.5 0.35 0.5 \ (/)]
U] Vcc =565V, Vi=7Vv 0.1 0.1 | mA -l
i Vee = 5.5V, V=27V 20 20 uA <
I Vee = 5.5V, VI'=04V -0.5 -0.5 mA
ot Vee =65V, Vg = 2.25V -30 -112 | =30 ' ~112 mA
IccH Vece =5.5V, V=0V 0.9 1.5 0.9 1.5 | mA
lccL Veec = 5.5V, V=45V 3 4.9 3 49| 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.
switching characteristics (see Note 1)
Veec =4.5Vto5.5V,
CL = 50 pF,
PARAMETER FROM 0 AL = 5002 UNIT
(INPUT) : (OUTPUT) TA = MIN to MAX
’ SN54AS30 SN74AS30
MIN MAX | MIN MAX
PLH Any N Y 1 5.5 1 5 ns
tPHL Any Y 1 5 1 4.5 ns
NOTE 1. Load circuit and voltage waveforms are shown in Section 1. !
Texas W2
EXAS 2-57
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SN54ALS32, SN54AS32, SN74ALS32, SN74AS32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

D2661, APRIL 1982—REVISED MAY 1986

® Package Options Include Plastic “*Small SN54ALS32, SN54AS32 . . . J PACKAGE
QOutline’” Packages, Ceramic Chip Carriers, SN74ALS32, SN74AS32 ... D OR N PACKAGE

and Standard Plastic and Ceramic 300-mil {TOP VIEW)
DIPs 1ar UaQvee
® Dependable Texas Instruments Quality and 182 13]]48
Reliability vz 12[J4A
2a1a  11Jay
description 2B[Js 10[J3B
. ) 2y [Je 9[]3A
These devices contain four independent 2-input GND[]7 s[J3y
OR gates. They perform the Boolean functions
Y = A+BorY = A*Bin positive logic. SN54ALS32, SN54AS32 . . . FK PACKAGE 2
The SNG54ALS32 and SNB4AS32 are (TOP VIEW)
characterized for operation over the full military »
) o oD<O Om
temperature range of —55°C to 125°C. The ——2Z2>< =
SN74ALS32 and SN74AS32 are characterized T 505 3
for operation from 0°C to 70°C. 1vha 180 4a =
N : o
FUNCTION TABLE 22 2 1; E 2’5 by
(each gate) Nc] 7 15 [ NC <
INPUTS OUTPUT . 2B[]s 14 H 38 o
A B Y 10111213 ccu
H X H
X H H J28253 @«
L L L G} <
NC —No internal connection
logic symbolt - . .
gic sy logic diagram (positive logic)
(1) - 1A
1A | >
(2) —L 1y :D'— v
18 1B
2A ) (6) 2A
(5) —2Y 2y
2B 2B
3A 9) 8) 3y 3A ay
1B (10) 3B
aa 2 an,, aA
(13) — 4 ay
4B 4B
T This symbol is in accordance with ANSV/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products canform to Q‘
specifications per the terms of Texas Instruments TEXAS : 2.59

standard warranty. Production processing does not
necessarily incIuJ testing of all parameters. ]NSTRUMENTS
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SN54ALS32, SN74ALS32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

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

Supply Voltage, VOG-« -« « ot e 7V
INPUL VOIAGE . . o o o e e e e e e 7V
Operating free-air temperature range: SN54ALS32. . .......... ... ....... -55°C to 125°C
. SN74ALS32 ..... e e e 0°C to 70°C
Storage teMpPerature range .. ... ..o vt et it e -65°C to 1560°C
recommended operating conditions
SN54ALS32 SN74ALS32 UNIT
MIN . NOM MAX MIN NOM MAX
2 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 0.7 0.8 mA
> loH High-level output current -0.4 -0.4 mA
| loL Low--level output current 4 8 mA
» Ta Operating free-air temperature -55 125 0 70 °C
[
g_ 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 Vee = 4.5V, I = -18mA -1.5 -1.5 A
2 VOH Vec = 45Vt056.6V, IgHq = -0.4mA Vec-2 Vee-2 v
=4 VoL Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
-0 Vcc =45V, loL = 8 mA 0.35 0.5
] Vee =55V, V=7V 0.1 . 0.1 mA
IIH Vec =55V, V=27V 20 20 HA
I Vce = 5.5V, V| = 0.4V -0.1 -0.1 | mA
lo# Vee = 5.5V, Vg = 2.25V -30 -112 | -30 -112 mA
IccH Vee = 5.5V, Vi =45V 1.9 4 1.9 4| mA
IccL Vce = 5.5V, V=0V 26 4.9 26 49| mA
T All typical values are at Ve = BV, 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, lgg.
switching characteristics (see Note 1)
Veg =5V, - Veg = 45Vto55YV,
Cy = 50 pF, CL = 50 pF,
PARAMETER FROM TO RL = 500 Q, Ry = 500 Q, UNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX
‘ALS32 SN54ALS32 SN74ALS32
TYP MIN MAX MIN MAX
tpLH ‘AorB Y 8.8 3 18 3 14 ns
tPHL AorB Y 6.8 3 16 3 12 ns
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
+*p
2.60 EXAS
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SN54AS32, SN74AS32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

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

SUPPlY VOIAGE, VO C t « v v vttt it e e e e e e e e 7V
INPUL VOIagE . . .ttt e e e e e e 7V
Operating free-air temperature range: SN564AS32 ...............c........ -55°C to 125°C
: ) SN74AS32 . ... . 0°Cto 70°C
Storage teMPErature Fange . .« .o vt v vt et et e e -65°C to 150°C

recommended operating conditions

SN54AS32 SN74AS32 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

VL Low-level input voltage 0.8 0.8 mA
1oH High-level output current -2 -2 mA ﬂ
loL Low--level output current 20 20 mA '5
Ta Operating free-air temperature -55 125 o] 70 °Cc 2
electrical characteristics over recommended operating free-air temperature range {unless otherwise o
noted) ‘2
PARAMETER © TEST CONDITIONS SNS4AS32 SN74AS32 UNIT =]
MIN TYPT MAX | MmN TYPt MAX c
VIK Vee = 4.5V, | = -18mA -1.2 -1.2 \ ©
VOH ‘' Vgc=45Vto55V, Igy=-2mA Vee-2 Vec-2 v (V7]
VoL Vec =45V, oL = 20 mA 035 05 035 05| V -
I Vce = 6.5V, V=7V 0.1 01| mA" <

IH Vece = 5.5V, V=27V 20 20| wA

T8 Vee = 6.5V, Vi =04V -0.5 -0.5 mA

ot Ve = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA

IccH Vce = 5.5 V, Vi =45V 7.3 12 7.3 12| mA

lccL Vee = 5.5V, V=0V 16.5 26.6 16.5 26.6 | mA

T All typical values are at Veec =6V, 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)

Veec = 45Vto55V,

CL = 50 pF,

RL = 50 Q,

PARAMETER FROM o Ta = MIN to MAX UNIT
(INPUT) (OUTPUT)
SN54AS32 SN74AS32
MIN MAX | MIN MAX

tPLH AorB Y 1 7.5 1 5.8 ns
tPHL AorB Y ) 1 6.5 1 5.8 ns

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

" )
TEXAS b 2-61
INSTRUMENTS
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SN54ALS33A, SN74ALS33A
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982—REVISED MAY 1986

® Package Options Include Plastic ‘’Small SN54ALS33A . . . J PACKAGE
Outline’* Packages, Ceramic Chip Carriers, SN74ALS33A ... D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil : (TOP VIEW)
DIPs 1v 1 U] vee
® Dependable Texas Instruments Quality and - 1Az 1Qay
Reliability B 12[]48
2y 4 1 % 4A
description 2A[]s 10[]3Y
28 [e 9[] 3B
These devices contain four independent 2-input GND (7 sl 3A

NOR buffer gates with open-collector outputs.
Open-collector outputs require resistive pull-up

to perform logically but can deliver higher VoH SNS4ALS33A . . . FK PACKAGE

levels and are commonly used in wired-AND {TOP VIEW)
applications. These devices perform the Boolean <> O 8 > [/Z]
functions Y = A+B or Y = A«B in positive -Z>% -g
logic. 2 12019 7]
; : ; 184 18[] 48 =
The SN54ALS33A is characterized for operation O
over the full military temperature range of NC 5 17 NC
-65°C to 125°C. The SN74ALS33A is 2y 6 16} 4A 2
characterized for operation from 0°C to 70°C. NCH 7 15[ NC
2A[]8 14[] 3y -
c
FUNCTION TABLE (each gate) jopL 128 S
nAaUgCQ
INPUTS | OUTPUT Nzzo0 %]
[C] —d
A B Y <
H X L NC—No internal connection
X H L
L L H logic diagram {positive logic)
logic symbolt 1A :DO_ Wy
1B
2
1a—2 1D 1) 2A
(3) < v 2y
18 2B
an—2 N @)
2B (6) 2y 3A —_ : ay
a8 {10) - v
38 19 S 10) 5y A —F%
) 1 4B 4
4A N (13) ¢
12) ‘ ay
4B
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products canform to Q’
specifications per lr;,a terms of Texas .Ins(druments E 2.63
ranty. oes not . -
necessarir:airnclule testing of :rlll parameters. lNSTRUM ENTS
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SN54ALS33A, SN74ALS33A
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS
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: SN54ALS33A

SN74ALS33A

Storage temperature range

recommended operating conditions

~-55°C to 125°C
0°C to 70°C
-65°C to 1560°C

SN54ALS33A SN74ALS33A UNIT
2 MIN NOM MAX | MIN NOM MAX
‘Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \Y
Viy High-level input voltage 2 2 \
> VL Low-level input voltage 0.7 0.8 \
r~ VoH High-level output voltage 5.5 5.5 A\
(%) loL Low-level output current 12 24 mA
Q Ta Operating free-air temperature -55 125 (o] 70 °C
2
> electrical characteristics over recommended operating-free-air temperature range (unless otherwise
noted)
»
O SN54ALS33A SN74ALS33A
PARAMETER TEST CONDITIONS UNIT
=" MIN TYPT MAX MIN TYPT MAX
2 ViK Vec = 45V, I = —18 mA 15 : Zis5 | v
= IoH Vce = 45V, VoH = 5.5V 0.1 0.1 mA
(7] v Vee = 4.5V, oL = 12 mA 0.25 0.4 025 04]
oL Ve = 4.5V, loL = 24 mA 035 05
I Vee = 6.5V, V=7V 0.1 01| mA
IH Vce = 5.5V, Vi =27V 20 20 | uA
i Vee = 6.5V, Vi =04V -0.1 —0.1 | mA
lccH Vee = 6.5V, Vi=0V 1.7 2.8 1.7 2.8 mA
IccL . Vgc =565V, V| =45V 5.6 9 5.6 9 mA
T All typical values are at Vo = 5V, Ta = 25°C.
switching characteristics (see Note 1)
Vee = 5V, Vee = 45V 10 5.5V,
. CL = 50 pF, CL = 50 pF,
FROM T0 RL = 680 Q, RL = 680 Q,
PARAMETER UNIT
(INPUT) {OUTPUT) Ta = 25°C Ta = MIN to MAX :
'ALS33A SN54ALS33A SN74ALS33A
MIN TYP MAX MIN MAX MIN MAX
tPLH AorB Y 18 24 10 69 10 33 ns
TPHL AorB N 7 10 2 18 2 12
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
TEXAS “-’i
2-64
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SN54ALS34, SN54AS34, SN74ALS34, SN74AS34
HEX NONINVERTERS

D2261, DECEMBER 1983 —REVISED MAY 1986

® Noninverters SN54ALS34, SN54AS34 . . . J PACKAGE
SN74ALS34, SN74AS34 ... D OR N PACKAGE

©® Package Options Include Plastic ‘*Small
Outline’’ Packages, Ceramic Chip Carriers,

(TOP VIEW}

and Standard Plastic and Ceramic 300-mil 14l Uadvec
DIPs 1Y 2 13]] 6A
- 20z 12[JseY
©® Dependable Texas Instruments Quality and 2vds  1f]sa
Reliability 3A[]s  1o[]sY
. L. 3Y[s 9] 4A
description GND 7 s] 4y
These devices contain six independent
noninverters. They perform the Boolean 2 .
function Y = A, SN54ALS34, SN54AS34 . . . FK PACKAGE .
The SN54ALS34 and SN54AS34 are (TOP VIEW) "
characterized for operation over the full military Q =
temperature range of —55°C to 125°C. The rsg é”% 3
SN74ALS34 and SN74AS34 are characterized > %59 -
for operation from 0°C to 70°C. j S
p 2A[14 18[] 6Y o
NC{ls 17 NC n
FUNCTION TABLE (each buffer) 2vhe 16 E 5A <
INPUT | OUTPUT |~ NC U7 150 NC -g
A v 3A[]s 14 | 5Y &
m " 10 111213 »
L : 52273 =
5 <
Iogic symboIT NC—No internal connection
(1) (2)
1A a ! P v logic diagram (positive logic)
2A 2y
aa_t8) ®) oy A NN v
4A 9) 8) ay l‘/
sa 1 | o) ., N
(13) (12) 2A 2y
6A 6Y |7
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 3A ’\ 3y
IEC Publication 617-12. |
Pin numbers shown are for D, J, and N packages. [\
4A 1 ay
5A D— 5Y
6A l'\/ 6Y
!
PRODUCTION DATA documents contain information . Copyright © 1983, Texas Instruments Incorporated
current as of publication date. Products conform Q’
to sp:ciaicalinns per l;hl:ﬂterr!ls of Texas_lns(drumenli ) TEXAS 2.65
ty. ti C! 0es nof . -
Socossarily inclue testing of al parameters. INSTRUMENTS
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SN54ALS34, SN74ALS34
HEX NONINVERTERS

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

Supply voltage, VcC
Input voltage

Storage temperature range

recommended operating conditions

SN74ALS34

Operating free-air temperature range: SN54ALS34

7V

-55°C to 125°C
0°C to 70°C
-65°C to 150°C

INSTRUMENTS

POST OFFICE BOX 655012 ¢ DALLAS, TEXAS 75265

SN54ALS34 SN74ALS3‘4 UNIT
i MIN NOM MAX MIN NOM MAX
2 Vee Supply voltage 4.5 5 55| 45 5 55| Vv
VIH High-level input voltage 2 2 1%
ViL Low-level input voltage 0.7 0.8 \
> 10H High-level output current -0.4 -0.4 mA
- loL Low-level output current 4 8 mA
(72) TA Operating free-air temperature -55 125 0 70 °C
5
0. electrical characteristics over recommended operating free-air temperature range (unless otherwise
3> noted)
» SN54ALS34 SN74ALS34
Q PARAMETER TEST CONDITIONS MIN_ TYPT . MAX MIN TYPT MAX UNIT
3 ViK Vce = 4.5V, I = —18 mA -1.2 121 v
[ VOoH Vcg =45Vto55V, Ilgy=-04mA Vee-2 — Vee-2 \Y
- Vee = 4.5V, IoL = 4 mA 0.25 0.4 0.25 0.4
w VoL Vee = 45V oL = 8 mA v
cC ' oL 0.35 0.5
] Vec =5.5V, Vi=7V 0.1 0.1 | mA
IIH Vee = 6.5V, V=27V 20 20 KA
I Vee = 6.5V, V| = 0.4V -0.1 -0.1 [ mA
ot Vee = 56.5 V. Vg = 2.25V -30 -112 | -30 -112 mA
IccH Vee = 5.5V, V=45V 3.1 5 3.1 5 | mA
lccL Vee = 5.5V, Vi=0V 5 8 5 8 mA
TAN typical values are at Vcc = 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.
switching characteristics (see Note 1)
Vec = 5V. Vge = 45Vteb5V,
CL = 50 pF, CL = 50 pF.
PARAMETER FROM 1] Ry = 500 Q, RL = 500 Q, NI
{INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX
'ALS34 SN54ALS34 SN74ALS34
TYP MIN MAX | MIN MAX
tPLH A v 9.4 4 18 4 15 ns
tPHL 5 1 12 1 10
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
Texas W
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SN54AS34, SN74AS34
HEX NONINVERTERS

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

Supply voltage, Vc¢ 7V
INPUL VOILAGE - . . o e e e 7V
Operating free-air temperature range: SN54AS34 .. ...................... -55°C to 125°C
SN74AS34 . . ... .. . 0°C to 70°C
Storage temperature range . @ . . ... ...ttt ~65°C to 150°C
recommended operating conditions
SN54AS34 SN74AS34 UNIT
MIN - NOM  MAX MIN NOM MAX
vVee Supply voltage 4.5 5 55| 4.5 5 55 v 2
ViH High-level input voltage 2 2 \Y
ViL Low-level input voltage . 0.8 . 0.8 \Y
IoH High-level output current -2 -2 mA ﬂ
loL Low-level output current 20 20 mA .5
TA Operating free-air temperature -55 125 0 70 °C 2
- - . . . (&)
electrical characteristics over recommended operating free-air temperature range (unless otherwise n
noted) T <
A
PARAMETER TEST CONDITIONS n SN54AS34 SN74AS34 UNIT .g
| MIN TYPt MAX MIN TYPt MAX =]
ViK Vec =45V, | =-18mA -1.2 -1.2 \ »
VOH Vce =45Vtob55V, Igy=-2mA Vec-2 Vee-2 \2 k|
VoL Vce =45V, loL = 20 mA 0.35 0.5 0.35 0.5 v <
I Vee = 5.5V, V=7V 0.1 0.1 mA
H Vee =55V, V=27V 20 | 20 HA
I8 Vee = 6.5V, V=04V -0.1 -0.1 mA
lot Ve =55V, Vo =2.25V -30 -112 [ =30 -112 mA
IcCH Vee = 5.5V, V=45V 7.4 12 7.4 12 | mA
lccL Vee = 5.5V, V=0V 21.3  34.6 21.3 346 | mA
TAll 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, los
switching characteristics (see Note 1)
Veg = 4.5V105.5V,
CL = 50 pF,
FROM TO0 Ry = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54AS34 SN74AS34
MIN MAX MIN MAX
tPLH 1 6.5 1 5.5
tPHL A Y 1 7 1 6 ns
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
i
Texas b 267
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SN54ALS35A, SN74ALS35A
HEX NONINVERTERS WITH OPEN-COLLECTOR OUTPUTS

D2661, DECEMBER 1983 —REVISED MAY 1986

® Noninverters with Open-Collector Outputs SN54ALS35A . . . J PACKAGE
. SN74ALS35A . . . D OR N PACKAGE
® Package Options Include Plastic ‘’Small (TOP VIEW)

Outline’’ Packages, Ceramic Chip Carriers,

and Standard Plastic and Ceramic 300-mil iy Unlvee
DIPs . vz  1306A
2as  12[dsvy
® Dependable Texas Instruments Quality and 2y 11[75A
Reliability 3a (s 1] 5y
description 3y [Je 9[]4A
GND 7 8[] 4y

These devices contain six independent

noninverters. They perform the Boolean SNS4ALS35A . . . FK PACKAGE

functions Y = A. The open-collector outputs (TOP VIEW) 2
require pull-up resistors to perform correctly. :
They may be connected to other open-collector - O 8 < (7]
outputs to implement active-low wired-OR or - Z>© hd
active-high wired-AND functions. Open-collector 2 12019 3
devices are often used to generate higher VOH 2A [} 4 18}y o
levels. NC s 17NC (&)
R . . 1
The SN54ALS35A is characterized for operation ;é i 12% Z’é 2
over the full military temperature range of an el sy <
—55°C to 125°C. The SN74ALS35A is 8 'g
characterized for operation from 0°C to 70°C. 10111213 ©
>0 o>
522%% (7]
FUNCTION TABLE {each buffer) Q -]
INPUT OUTPUT . NC—No internal connection <
A Y
o " logic diagram (positive logic)
L L
: 1A ll> 1y
logic symbol T
1t S o—2L1v 2A V 2y
A (3) | (4) 2y
3418 ) , an r\ oy
o 8,y V
sa—11) (10)
6al13) a2 4A S ay
V
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and '\
IEC Publication 617-12. 5A 5Y
Pin numbers shown are for D, J and N packages. l/
6A {> 6Y
PRODUCTION DATA documents contain information i Copyright © 1983, Texas Instruments Incorporated
current as of publication date. Products conform T
to specifications per the terms of Texas Instruments EXAS 2-69

dard warranty. P ing does not INSTRUM ENTS

necessarily mclude testing of aII parameters.
POST OFFICE BOX 655012 » DALLAS, TEXAS 75265




SN54ALS35A, SN74ALSI5A
HEX NONINVERTERS 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: SN54ALS35A

SN74ALS35A

Storage temperature range

‘recommended operating conditions

-55°C to 125°C
0°C to 70°C
—-65°C to 150°C

SN54ALS35A SN74ALS35A UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
i VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 0.8 v
VOH High-level output voltage 5.5 5.5 v
loL Low-lavel output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °C

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

SUN2AID SV pue STy A

noted)
PARAMETER TEST CONDITIONS SN54ALSISA SN74ALS35A UNIT
MIN TYPt MAX | MIN TYPt MAX
VIK Vee =45V, Ip = -18 mA -1.2 -1.2 \
IoH Vee = 4.5V, VoH = 6.5V 0.1 0.1 mA
VoL Vee = 4.5V, oL = 4 mA 0.25 0.4 025 04
Vee = 4.5V, loL = 8 mA 0.35 0.5
] Ve = 5.5V, V=7V 0.1 0.1 mA
WK Vee = 5.5V, V=27V 20 20 HA
iL Vee = 6.5V, Vi =04V -0.1 -0.1 mA
IccH Vee = 5.5V, V) =45V 2.7 4.7 2.7 4.7 mA
. lccL Vee = 5.5V, Vi=0V 4.1 6.3 4.1 6.3 mA
TAll typical values are at Vee =56V, Ta = 25°C.
switching characteristics (see Note 1)
Vee =5V, Vgec = 45Vto55V
CL = 50 pF, CL = 50 pF
FROM TO R = 2 kO, RL = 2 kQ
PARAMETER (INPUT) (OUTPUT) Ta = 25°C "TA = MIN to MAX unIT
‘ALS35A SN54ALS35A SN74ALS35A
TYP MIN MAX | MIN MAX
Ly A N 34 20 60 | 20 50 | ns
tPHL 9 2 17 2 14} ns

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

{i’
Texas
INSTRUMENTS
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SN54ALS37A, SN74ALS37A
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

D2661, APRIL 1982 —REVISED MAY 1986

® Package Options Include Plastic ‘““Small SNG4ALS37A . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers, SN74ALS37A ... D OR N PACKAGE

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1Ay YUavee
® Dependable Texas Instruments Quality and - 1802 13[]4B
o 1wz 12[Jaa
Reliability
2a0s mJay
description 28[]s 10[]38
2v(Je  o[d3a
These devices contain four independent 2-input GND 7 s[13y

NAND buffer gates. They perform the Boolean

functions Y = AeB or Y = A+B in positive SNS4ALS37A . . . FK PACKAGE

N

logic. (TOP VIEW)
The SN54ALS37A is characterized for operation o 9 0
\ BT
over the full military temperature range of @< =58 ~
~-55°C to 125°C. The SN74ALS37A is S o o -
characterized for operation from 0°C to 70°C. 1y s0 4a S
4 —
FUNCTION TABLE (each gate) I;i : 1;3 L\&IYC n
1
INPUTS | OUTPUT NC [} 7 15[] NC g
A B Y 2B{)8 14[] 38 °
H H L - 10 11 12 %
L X H
>
x o] w 22253 0
Iogic symboIT NC—No internal connection
i) . o .
n— &b N3, logic diagram (positive logic)
2
18
(4) 1A
2A (6)
1Y
518 S-—ZV 1B :1 )3
(9)
3A ] :
(o) ) v 2A 3
38 2Y
aa 12 (11) .=
13) ey i
4B 3A
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and .
IEC Publication 617-12. 4A
Pin numbers shown are for D, J, and N packages. . 3)__ ay
4B — 8
PRODUCTICN DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to
spec‘i’ﬁc;tions per tl;’e tdermg of Texas .Insiéumems TE 2.71
standard warranty. Production processing does not -
necessarily incluJa testing of apII paramegters. INSTRUMEN‘rS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



SN54ALS37A, SN74ALS37A :
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

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

Supply voltage, VCC . -+« oo oo oo e e e e e e 7V
Input voltage . .... P 7V
Operating free-air temperature range SNB4ALS37A . ... ... e —-55°C to 125°C
SN74ALS37A ........... PP Ir I PEN 0°C to 70°C
Storage teMPerature ranNge . . .. ..o vt v iiin ettt e -65°C to 160°C
recommended operating conditions
SNG4ALS37A SN74ALS37A UNIT
MIN NOM MAX | MIN NOM MAX
2 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 0.7 0.8 v
> I0H High-level output current -1 -2.6 A
-~ loL Low-level output current 12 24 mA
(72} Ta Operating free-air temperature -55 125 (4] 70 °C
o :
2 electrical characteristics over recommended operating-free-air temperature range (unless otherwise
Q.
> noted)
wn . SN54ALS37A SN74ALS37A
ETER TEST CONDITIONS NIT
O PARAM MIN_TYPT MAX | MIN Tve! MAX |~
= ViK Ve = 45V, I = -18 mA -1.5 -1.5 Vv
g Vee = 45V1055YV, IgH = —0.4 mA Vee-2 Vee-2
= VOH Vce = 4.5V, IoH = -1 mA 24 33 v
7] Vce = 4.5V, IoH = -2.6 mA 24 3.2
v Vce = 4.5V, oL = 12 mA 0.25 0.4 0.25 0.4 v
oL Ve = 45V, ToL = 24 mA 035 05
I Vce = 5.5V, Vi=7V 0.1 0.1 | mA
117} Vee = 5.5V, V=27V 20 20 A
IiL Vee = 6.5V, V=04V -0.1 -0.1 mA
0¥ Vee = 5.5V, Vo = 2.25 V -30 -112 | -30 -112 [ mA
ICCH Vee = 5.5V, =0V 0.86 1.6 0.86 1.6 | mA
lccL Vee = 5.5V, Vi =45V 4.8 7.8 4.8 7.8 mA
T Al typical values are at Ve = 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, Ios.
switching characteristics (see Note 1)
Ve =5V, Vgec = 45Vto55V,
CL = 50 pF, CL = 50 pF,
FROM TO Ry = 500 Q, Ry = 500 Q,
UNIT
PARAMETER (INPUT) (QUTPUT) Ta = 25°C Ta = MIN to MAX
‘ALS37A SN54ALS37A SN74ALS37A
TYP MIN MAX MIN MAX
tPLH AorB Y 4 2 17 2 8 ns
tPHL AorB Y 5 2 10 2 7
NOTE 1: Load circuit and voltage waveforms are shown in Section 1,
%
272 TEXAS :
INSTRUMENTS
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SN54ALS38A, SN74ALS38A
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982—REVISED MAY 1986

® Package Options Include Plastic ‘*Small SN54ALS38A . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74ALS38A . .. D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil {TOP VIEW)
~ DIPs 1A 14]] Vee
® Dependable Texas Instruments Quality and 182 13[]4B
Reliability 1y[s  12[J4A
2als 104y
description 28[Js 10[]3B
2y [s o[]3A
These devices contain four independent 2-input GND 7 s[]3Y

NAND buffer gates with open-collector outputs.
These NAND buffers perform the Boolean

- — — = . SNG4ALS38A . . . FK PACKAGE
functions Y = A«B or Y = A+B in positive

N

R X (TOP VIEW)
logic. The open-collector outputs require pull-up o
resistors to perform correctly. They may be @< g g o 2
- - < =4
f:onnected to pther opep-collector outputs to ——TeTT 3
implement active-low wired-OR or active-high 3 2 12019 [T
wired-AND functions. Open-collector devices are ivDa 18] 4A =
often used to generate higher VQH levels. NC{]5 17{J NC o
. . . 16{] 4Y n
The SN54ALS38A is characterized for operation rié : 15% NC g
over the full military temperature range of Py 1 38 -
—-55°C to 125°C. The SN74ALS38A: is 9 101112 13 c
characterized for operation from 0°C to 70°C. W ©
58853 9
FUNCTION TABLE (each gate) (O] &‘
INPUTS OUTPUT NC—No internal connection
A B Y
H H L. logic diagram (positive logic)
L X H
1A [
- 1 p—
1B
logic symbolt A
28 2y
(1)
1A &p
@ [ ﬂ 1Y
3] 3A
{4) 3y
2A (6) 3B )
(5) Doy
2B ——=—] -
aa—2L 8 aa ay
(100 S0 5y . 48—
3B
(12)
aA (11
(13) P~y
4B
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12. :
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
curre'in‘t as of puhlic:tio‘n date. 'Prltgductsl co{ufnrm :u %
cifications per the terms of Texas Instruments
§?§n3§m vlmgnapnt . Production processing does not TEXAS 2-73
necessarily include testing of all parameters. INSTRUMENTS
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SN54ALS38A, SN74ALS3BA
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

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

Supply voltage, VG . -« c oo e e e 7V
INPUL VOIAGE . . . o e e e e e e e e e 7V
Operating free-air temperature range: SN54ALS38A ...................... —-55°C to 125°C

SN74ALS38A .. .. ... . 0°C to 70°C
Storage temMperature range . . ... .. ... ii it it e -65°C to 150°C

recommended operating conditions

SN54ALS38A SN74ALS38A UNIT
MIN NOM MAX | MIN NOM MAX
2 Vcec © Supply voltage 4.5 5 55| 45 5§ 55 \
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 0.8 Y
> VOH High-level output voltage 5.5 5.5 Vv
r loL Low-level output current 12 24 mA
w Ta Operating free-air temperature -55 125 0 70 °C
[+
g_ electrical characteristics over recommended operating-free-air temperature range {unless otherwise
> noted)
» PARAMETER TEST CONDITIONS SNS4ALSIBA SN74ALSIBA uNIT
(@) MIN TYP' MAX | MIN TYP! mMAX
=" ViK Veec =45V, I} = =18 mA -1.5 -1.5 \
‘c’ o Vee = 4.5V, VOH = 55V 0.1 01| mA
= VoL Vee = 45V, oL = 12 mA 0.25 0.4 0.25 0.4 v
(7] Vee = 4.5V, loL = 24 mA . 0.35 05
I Vce = 5.5V, V=7V 0.1 01| mA
[ Vee = 6.5V, V| =27V 20 20 | uA
L Vee = 5.5V, V| =04V -0.1 -01 [ mA
IcCH Vee = 5.5V, Vi=0V 0.86 1.6 0.86 1.6 mA
lccL Vce = 5.5V, V| =45V 48 7.8 48 7.8 mA
T All typical values are at Voc = 5V, TA = 25°C.
switching characteristics (see Note 1)
Vee =5V, Vec = 45Vtob556V,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 680 Q, R_ = 680 Q,
PARAMETER (INPUT) {OUTPUT) Ta = 25°C TA = MIN to MAX unIT
‘ALS38A SN54ALS38A SN74ALS38A
TYP MIN MAX | MIN MAX
tPLH AorB Y 18 10 59 10 . 33
PHL AorB Y 7 2 18 2 2] ™
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
i
2.74 TEXAS
: INSTRUMENTS
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SN54ALS40A, SN74ALS40A
DUAL 4-INPUT POSITIVE-NAND BUFFERS

D2661, APRIL 1984 —REVISED MAY 1986

® Package Options Include Plastic ‘‘Small SN54ALS40A . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers, SN74ALS40A . .. D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A 1 141 | Vee
® Dependable Texas Instruments Quality and 1B lj 2 138 2D
Reliability : Nneds 120 2c
1icds nfOdnNc
description 1b[s 10J28
s 924
These devices contain two independent 4-input GND [ 8] 2y

NAND buffer gates. They perform the Boolean
functionsY = A+B+CeDorY = A+B+C+Dip
positive logic.

The SN54ALS40A is characterized for operation

SNS4ALS40A . . . FK PACKAGE
(TOP VIEW)

Q
over the full military temperature range of a9 o 2
—55°C to 125°C. The SN74ALS40A is T 3
characterized for operation from 0°C to 70°C. 12 o
(&)
FUNCTION TABLE (each gate) n
INPUTS OUTPUT <
A B [ D Y he)
H H H H L c
L X X X H ’ @©
X L X X H U_I')
X X L X H <
X X X L H NC—No internal connection
logic symbolT , logic diagram (positive logic)
180 TS 1A
(2) 1B
1B N(6) 1
e | w 1c M
105! ; LI:
2A 9) ‘28
g 410} ‘ 2y
N oy 2c
(12)
2C ——— 2D
20413
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA dacuments cantain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to b
spec‘i'iicgﬁons per ﬂII’B tderms of Texas Instdrumen(s TE 2.75
standard warranty. Production processing does not -
necessarily include testing df all parameters. lNSTRUMENTS

POST OFFICE BOX 6556012 * DALLAS, TEXAS 75285



SN54ALS40A, SN74ALS40A
DUAL 4-INPUT POSITIVE-NAND BUFFERS '

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

Supply voltage, VCC .+ - -+ v v v v v v e ee e e ns e e e e e e e 7V
INPUL VOItAGE . . . . ittt e e e 7V
Operating free-air temperature range: SNS54ALS40A ... ........ ... ....... —-55°C to 125°C
SN74ALS40A .. .. ... . e 0°C to 70°C
Storage temperature range . ... ... ...ttt e —65°C to 150°C
recommended operating conditions
SN54ALS40A SN74ALS40A UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5. 55 4.5 5 5.5 \
VIH High-level input voltage 2 2 \Y
VL Low-level input voltage 0.7 0.8 \
loH High-level output current ' . -1 -2.6 mA
loL Low-level output current 12 24 mA
TA Operating free-air temperature -55 125 [} 70 °C
electrical characteristics over recommended operating-free-air temperature range (unless otherwise
noted) '
PARAMETER TEST CONDITIONS SNS4ALS40A SN74ALSA0A UNIT
MIN TYP! MAX | MIN TYPt MAX
= ViK Vee = 45V, I = ~18 mA -1.5 -1.5 v
0 ‘ Vcc = 45V10565VY, Ilgy = -0.4mA Vee-2 Vee-2
g; VOH Vee =45V, IoH = -1 mA 2.4 3.3 . \
[7:] Vece = 45V, IoH = -2.6 mA 2.4 3.2
VoL Vee = 45V, oL = 12 mA 0.25 0.4 0.25 0.4 v
Vee = 4.5V, oL = 24 mA 0.35 0.5
I Vce = 5.5V, Vi=7V 0.1 0.1 | mA
14 Vce = 5.5V, V| =27V 20 20 | pA
[ Vce = 5.5 V, V| =04V -0.1 -0.1 | mA
10t Vee = 5.5V, Vg = 2.25 V -30 -112 | -30 -112 | mA
IcCH Vee = 5.5V, Vi=0V 0.43 0.8 0.43 0.8 | mA
IccL Vge = 5.5V, V| =45V 2.4 3.9 24 39 | mA

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

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

switching characteristics (see Note 1)

Vec =5V, Vec = 45Vto55V,
CL = 50 pF, CL = 50 pF.
FROM TO RL = 500, RL = 500 Q,
PARAMETER (INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAX uni
‘ALS40A SN54ALS40A SN74ALS40A
TYP MIN MAX | MIN MAX
tPLH Any Y 5 2 10 2 8 ns
tPHL Any Y 5 2 10 2 7

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
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SN54ALS74A, SN54AS74, SN74ALS74A, SN74AS74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2661, APRIL 1982 — REVISED MAY 1986

Package Options Include Plastic ‘’Small Outline’’
Packages, Ceramic Chip Carriers, and Standard

SNS4ALS74A, SN54AS74 . . . J PACKAGE
SN74ALS74A, SN74AS74 .. . D OR N PACKAGE

Plastic and Ceramic 300-mil DIPs {TOP VIEW)

Dependable Texas Instruments Quality and Reliability 1cR [ U] vee
1D [2 13[] 2CLR

TYPICAL MAXIMUM | TYPICAL POWER 1ck [Js 12[]20
TYPE CLOCK FREQUENCY DISSIPATION 1wpRE[s [ 2CLK
{CL = 50 pF} PER FLIP-FLOP 10 s 10[] 2PRE

1@ s - 9[J2Q

‘ALS74A 50 MHz 6 mwW GND E 7 8 ] 2Q

‘AS74 134 MHz 26 mW
description SN54ALS74A, SN54AS74 . . . FK PACKAGE

(TOP VIEW)

These devices contain two independent D-type positive-edge-

\ o o
striggered flip-flops. A low level at the Preset or Clear inputs sets o I(‘_;' (&) 8|d 3
or resets the outputs regardless of the levels of the other inputs. c-Z>d 5
When Preset and Clear are inactive (high), data at the D:input 3.2 12019 2
meeting the setup time requirements are transferred to the outputs 1CLK[}4 18[] 2D 6
on the positive-going edge of the clock pulse. Clock triggering NCil5 17[INC
occurs at a voltage level and is not directly related to the rise time 1PRE ] 6 18]} 2cLk 2
of the clock pulse.. Following the hold time interval, data at the NC|l 7 15[ NC
D input may be changed without affecting the levels at the 1afi8 14[] 2PRE o
outputs. 910111213 g
. ) . [al®lolNe)]
The SNS4ALS74A and SN54AS74 are characterized for operation eeedg n
over the full military temperature range of —55°Cto 125°C. The . &I
SN74ALS74A and SN74AS74 are characterized for operation
from 0°C to 70°C. NC—No internal connection
FUNCTION TABLE logic symbolt
—
INPUTS QUTPUTS 1PRE %h s {5) 1a
PRESET CLEAR CLOCK D Q Qa T @
1D —— 1 6) =
L H X X H L —_— 12
H L X X L H 1CLR ‘::) 2
L © e 2P e £ za
20— 8) =
el LA
H H t L L H 28R N3 «
H H L X Q, @,
* The output levels in this configuration are not guaranteed to meet the TThis symbol is in accordance with ANSI/IEEE Std
minimum levels for Voy if the lows at Preset and Clear are near V| 91-1984 and IEC Publication 617-12.
maximum. Furthermore, this configuration is nonstable; that is, it will Pin numbers shown are for D, J, and N packages.
not persist when either Preset or Clear returns to its inactive (high) level.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPIY VOIAGE, VO -+« ot vt vt e e et e 7V
INPUL VOB . . . ¢ . ot e et e 7V
Operating free-air temperature range: SN54ALS74A, SN54AS74. ... . ... ...... —55°C to 1256°C
SN74ALS74A, SN74AS74. . .. ... ... ... 0°C to 70°C
Storage tempPerature FANGE . . . . o v vt vt ettt et e e —-65°C to 150°C
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
currengfas of puhlicahlinn date.' I}rm{uclts conform T Q’
to specifications per the terms of Texas [nstruments
standard warranty. Production processing does not EXAS 2-77
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SN54ALS74A SN74ALS74A UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage 4.5 - 5 6.5 45 5 5.5 \2
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 0.8 \"
IoH High-level output current -0.4" -0.4 mA
lop Low-level output current 4 8 mA
fclock Clock frequency 0 30 [¢] 34 | MHz
PRE or CLR low 15 15
tw Pulse duration CLK high 17.5 14.5 ns
2 CLK low 17.5 14.5
. Setup time Data 16 15
—— —_— ns
SY before CLK 1 PRE or CLR inactive 10 10
> Hold time, data after CLK1 2 0 tns
5 TA Operating free-air temperature -55 125 0 70 °C
Q
g_ electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
> SN54ALS74A SN74ALS74A
PARAMETER TEST CONDITIONS UNIT
(/2] MIN TYPT 'MAX [ MIN TYPT mMAX
O [V Vce = 4.5V, I = —18 mA ~1.5 -1.5 v
=" | Von Vcc = 45Vto55V, gy = ~0.4 mA Vee-2 Voo -2 v
2 v Ve = 4.5V, oL = 4 mA 0.25 0.4 0.25 0.4 v
= | Voc = 45V, loL = 8 mA 0.35 05
] CLK or D 0.1 0.1
———— Vi =55V, = - .
L PRE or CLR cc =85 Vi=7v 0.2 oz | ™
CLK or D 20 20
| e \ =55V, V=27V
M TFRE or CIR cc =55 1=2 40 a0 | "
CLK or D -0.2 -0.2
I - V =55V, Vi =04V
L [PRE or CIR cc 1=0 ~0.4 o4 | ™
Io# Veec = 5.5V, Vo = 2.25 Vv -30 -112 -30 -112 mA
Icc ‘" Vee = 5.5V, See Note 1 2.4 4 2.4 4 mA
TAll typical values are at Voe = 6§ V, Ta = 25°C.
#The output conditions have been chosen to produce a current that closely approxtmates one half of the true short-circuit output current, 1gs.
NOTE 1: I is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded.
switching characteristics {see Note 2)
Vec = 45V1t05.5V,
CL = 50 pF,
FROM TO R_ = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS74A SN74ALS74A
MIN MAX | MIN ) MAX R
fmax 30 . 34 MHz
t —_— = - 3 3- 13
PLH PRE or CLR Qord 18 ns
tPHL 5 17 5 15
1, - 5 3 5 16
PLH CLK Qor@ 2 ns
tPHL 5 20 5 18
NOTE 2: Load circuit and voltage Waveforms are shown in Section1.
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SN54AS74, SN74AS74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SN54AS74 SN74AS74 oIt
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
lo0H High-level output current -2 ~2 mA
loL Low-level output current 20 20 mA
fclock Clock frequency 0 90 0 105 | MHz
PRE or CLR low 4 4
tw Pulse duration CLK high 4 4 ns
CLK low 5.5 5.5 : 2
¢ Setup time %a _ 4.5 4.5 ns
SU pefore CLK1T PRE or CLR inactive 2 2
th Hold time, data after CLK t 0 0 ns 3
Ta Operating free-air temperature ~55 125 0 70 °Cc ‘S
2
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 6
PARAMETER TEST CONDITIONS SNE4AS74 SN74AS74 UNIT ]
- MIN TYPT MAX | MIN TYPT MAX <
ViK Vee = 4.5V, I = =18 mA -1.2 -1.2 \ o
VoH Voe = 45V105.5V, Igy = -2 mA Vee-2 Vee-2 % c
VoL Vee = 4.5V, loL = 20 mA 025 0.5 025 05 ][ Vv ©
i . Vce = 5.5 V., Vi=7V 0.1 0.1 | mA ﬂ
Iy -g;;—-%g—f_ﬁ— Vee = 6.5V, V=27V i(O) ig rA <
n %lé::%ﬁ Vee = 5.5V, V] = 04V _?:Z _?:: mA
ot Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA
Icc Vce = 5.5V See Note 1 10.5 16 10.5 16 | mA

TAll typical values are at Vg = 5V, Ta = 25°C. .
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-current output current, Igs.
NOTE 1: Icc is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded.

switching characteristics (see Note 2)

Veeg =45Vtob5V,
CL = 50 pF,
FROM TO RL = 500 Q,
PARAMETER UNIT
(INPUT) {OUTPUT) TA = MIN to MAX -
SN54AS74 SN74AS74
MIN MAX | MIN MAX
fmax 90 105 MHz
tpLH — = 3 85| 3 7.5
a
tPHL PRE or CLA Qor 35 1.5 | 35 05 | ™
tPLH = 3.5 9 3.5 8
Q
tPHL CLK Qor 25 105 | 45 s | ™

NOTE 2: Load circuit and voltage waveforms are shown in Section1.

i
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SN54ALS86, SN74ALS86, SN54AS86, SN74AS86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

D2661, APRIL 1982—REVISED MAY 1986

® Package Options Include Plastic ‘’Small Qutline’’ SNB54ALS86, SN54AS86 . . . J PACKAGE
Packages, Ceramic Chip Carriers, and Standard SN74ALS86, SN74AS86 . . . D OR N PACKAGE
Plastic and Ceramic 300-mil DIPs . (TOP VIEW)
® Dependable Texas Instruments Quality and Reliability 1A U] vee
18z 13{J48
1v[s 12[J4A
description 2a[]a 11[Jay
These devices contain four independent 2-input Exclusive-OR 28[s 10{]38
gates. They perform the Boolean functions Y = A® B = AB+AB ZYE 6 9 j 3A .
in positive logic. GND[])7 8[13Y

A common application is as a true/complement element. If one
of the inputs is low, the other input will be reproduced in true form :
at the output. If one of the inputs is high, the signal on the other ~ SN54ALS86, SN54AS86 . . . FK PACKAGE

N

input will be reproduced inverted at the output. (TOP VIEW) 0
e
The SN54ALS86 and SN54AS86 are characterized for operation "5
over the full military temperature range of —55°C to 125°C. The [3]
SN74ALS86 and SN74AS86 are characterized for operation from =
0°C to 70°C. (&)
4A
(7]
NC <
a4y -
logic symbol T NC - c
3B ©
. FUNCTION TABLE 910111213 )
1A e | =1 @ Ly {each gate} |
— > <
;i @ INPUTS | OUTPUT 228888 <
o 5 © v - A B v ©
3A (9) ® L L L 'NC—No internal connection
(10} — 3v L H H
8 12) H
aa 12 (1 HoL
g 13 i H H L

T This symbol is in accordance with ANSI/EEE Std 91-1984 and
{EC Publication 617-12.

Pin numbers shown are for D, 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 - =D

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 EVEN-PARITY ODD-PARITY ELEMENT
= 2k —d 2k+1
[~ ) I
The output is active (low) if The output is active (low) if The output is active (high} if
all inputs stand at the same - an even number of inputs an odd number of inputs (i.e.,
logic level {i.e., A=B). (i.e., O or 2) are active. only 1 of the 2) are active.
This document contains information on products in : Copyright ©® 1982, Texas Instruments Incorporated
more than one phase of development. The status of b
each device is indicated on the page(s) specifying its

electrical characteristics. TEXAS ‘
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SN54ALS86, SN74ALS86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

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

SUpPPlY VOItage, VO G - v v o ot it e e e BRI 7V
INPULVOIAGE .« . o ot i e e e e e e 7V
Operating free-air temperature range: SN64ALS86 . ... ...... ... ... .. i, -55°Cto125°C
SN74ALS8BE . . .. e 0°Cto70°C
Storage temperature range . . . .. ... e e -65°Ct0150°C
recommended operating conditions
SN54ALS86 SN74ALS86 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 0.7 0.8 \%
o] High-leve! output current -0.4 ~-0.4 | mA
loL Low-level output current 4 8 | mA
TA Operating free-air temperature -55 125 o] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER bTEST CONDITIONS SN54ALSBG SN74ALS86 UNIT
MIN TYPT MAX | MIN TYPT MAX
ViIK Vee = 4.5V, ] = -18 mA -1.5 -1.5 \
VoH Veg = 45Vto55YV, Igy = -0.4mA Vee-2 Vee-2 Y
V =45V, | =4 mA 0.25 0.4 0.25 0.4
VoL cc oL L v
Vee = 4.5V, loL = 8 mA 0.35 0.5
I} Vee = 5.5V, Vi=7V 0.1 0.1 mA
IIH Vee = 5.5V, Vi =27V 20 20 R_A
L Ve = 5.5V, V| = 0.4V -0.1 -0.1 | mA
0¥ Vee = 5.5V, Vo = 225V -30 -112| -30 -112 | mA
foled Vee = 5.5V, All inputs at 4.5 V 3.9 5.9 3.9 59| mA
TAIl 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.
switching characteristics (see Note 1)
Vcc = 45V 1055V,
CL = 50 pF,
FROM TO RL = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) TA = MIN to MAX
. SN54ALS86 SN74ALS86
. MIN MAX MIN MAX
tPLH AorB v 3 22 3 17 ns
tPHL (other input low) 2 14 2 12
tPLH AorB v 3 22 3 17 ns
tPHL (other input high) 2 12 2 10
NQTE 1: Load circuit and voltage waveforms are shown in Sectiop 1.
PRODUCTION DATA documents contain information . .
current as of publication date. Products conform '}
1o specifications per the terms of Texas Instdruments i : TEXAS
dard warranty. Production p ing does not
necessarily include testing of all parameters. INSTRUM ENTS
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PRODUCT SN54AS86, SN74AS86
PREVIEW QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

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

SUPPlY VOIAGE, VT - - o o vt vttt ettt e 7V
INPUL VORAgE . . . oot e e e e 7V
Operating free-air temperature range: SNB4AS86 .. ... ... .. i —-55°C to 125°C

SN74ASBE .. ... e 0°C to 70°C
Storage temperature range . . .. .. ...t vtv ittt e e e —-65°C to 150°C

recommended operating conditions

SN54AS86 SN74AS86 UNIT
MIN NOM MAX [ MIN NOM MAX
Vee | Supply voltage 4.5 5 5.5 4.5 5 5.5 \4 2
ViH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 \4
loH High-level output current -2 -2 mA ' 2
toL Low-level output current 20 20 mA 's
TA Operating free-air temperature —55 125 [o] 70 °C Q
Do
. - . . . &)
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) n
SN54AS86 SN74AS86 <
PARAMETER TEST CONDITIONS T T UNIT
MIN TYPT MAX MIN TYPT MAX b
VIK Vee =45V, I} = ~18 mA ~-1.2 -1.2 \ c
VoH Voo = 45V 1055V, Igy = -2 mA Veo-2 Vee-2 v ]
VoL Ve = 4.5V, IoL = 20 mA 0.35 0.5 035 05| V 77}
[ Vece =5.5V, Vi=7V 0.1 0.1 | mA &l
Iy Vee = 5.5V, V) =27V 20 20 | A
I Vee = 5.5V, V=04V -0.1 -0.1 | mA
0¥ Vee =55V, Vo = 2.25 V -30 -112 -30 -112 | mA
ICcCH Vee = 55V, Vi=0V 18 18 mA
lccL Vee =55V, Vi =45V 15 15 mA
T Al typical values are at Vee = 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, lgg.
switching characteristics (see Note 1)
Vgeg = 45V 1055V,
CL = 50 pF,
PARAMETER FROM T0 RL = 500 @, )
(INPUT) {OUTPUT) Ta = MIN to MAX UNIT
SN54AS86 SN74AS586
MIN_TYPT MAX [ MIN_ TyP! mAX
tPLH AorB v 3.6 3.6 ns
tPHL ) (other input low) 3.5 3.5
tPLH AorB v 36 3.6 ns
tPHL (other input high) 3.5 3.5
T All typical valves are at Vee = 5V, Tp = 25°C.
NOTE 1: Load circuit and voitage waveforms are shown in Section 1.
PRODUCT PREVIEW documents contain information ‘ .
on products in the formative or design phase of
development. Characteristic data and other 2.83
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SN54AS35, SN74AS95
4-BIT PARALLEL-ACCESS SHIFT REGISTER

D2661, DECEMBER 1983 —REVISED MAY 1986

® Serial-to-Parallel Conversions SN54AS95 . . . J PACKAGE
SN74AS95 . . . D OR N PACKAGE
® Parallel Synchronous Loading . (TOP VIEW)
® Right or Left Shifts ser IN [T Ta] vee
® Package Options Include Plastic ‘*Small A2 130 Qa
Outline’” Packages, Ceramic Chip Carriers, B[]s 12[] Qg
and Standard Plastic and Ceramic 300-mil ¢+« nQdac
DIPs : D[]s 1o aQp
MODE [ |6 9] jCLK 1
® Dependable Texas Instruments Quality and 0 y
e GND (7 8[] CLK 2
Reliability
description SN54AS95 . . . FK PACKAGE
(TOP VIEW)

These four-bit registers feature parallel and serial
inputs, parallel outputs, mode control, and two clock
inputs. The registers have three modes of operation:

(2]
-t

Q
[SIREIS
z2>0

SER IN
ircut

Parallel (broadside) load
Shift right (the direction QA toward Qp)
Shift left (the direction Qp toward QA)

Parallel loading is accomplished by applying the four
bits and taking the mode control input high. The data
is loaded into the associated flip-flops and appears at
the outputs after the high-to-low transition of the
Clock-2 input. During loading, the entry of serial data
is inhibited.

10111213

ALSand ASC

o~
b4
s}
(&)

MODE
G
CLK 1

Shift right is accomplished on the high-to-low
transition of Clock 1 when the mode control is low;
shift left is accomplished on the high-to-low transition NC—No internal connection

of Clock 2 when the mode control is high by

connecting the output of each flip-flop to the parallel

input of the previous flip-flop (Qp to input C, etc.);

and serial data is entered at input D. The clock input

may be applied commonly to Clock 1 and Clock 2 if

both modes can be clocked from the same source.

Changes at the mode control input should normally

be made while both clock inputs are low. However, \
conditions described in the last three lines of the

function table will also ensure that the register

contents are protected. '

The SN54AS95 is characterized for operation over the
full military temperature range of —55°C to 125°C.
The SN74AS95 is characterized for operation from
0°C to 70°C.

PRODUCTION DATA documents contain information Copyright © 1983, Texas Instruments Incorporated

current as of publication date. Products conform ‘l’
to sp;ci'fiicationps per ':hudlerrps of Texas_lnstdrumems TEXAS
standard warranty. Production processing does not
necessarily include testing of all parameters. INSTRUM ENTS
POST OFFICE BOX 655012 « DALLAS, TEXAS 75265
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SN54AS95, SN74AS35

~ 4-BIT PARALLEL-ACCESS SHIFT REGISTER

FUNCTION TABLE

INPUTS OUTPUTS
MODE CLOCKS PARALLEL
SERIAL Q Q Q Q
CONTROL[2 (L) 1 (R) A 8 _c D | A U8 B¢
H H X X X X X X Qa0 Qo Qco Qpo
H 1 X X a b c d a b c d
H [ X X |ogt act apf d | @@n Qcn Qpn  d
L L H X X X X X | Qao Qso Qco Qpo
L X 4 H X X X X H Qan QBn Qcn
L X i L X X X X L Qan QBn Qcn
1 L L X |x x x x| aa Qso Qco Qpo
4 L L X X X X X Qa0 Qo Qco Qpo
2 4 L H X X X X X Qa0 QBo Qco Qpo
t H L X X X X X Qa0 Qo Qco Qpo
> t H H X X X X X | Qa0 Q@Bo Qco Qpo
- TShifting left requires external connection of Qg to A, Qg to B, and Qp to C. Serial data is entered at input D.
CD H = high level (steady state), L = low level (steady state), X = irrelevant (any input, including transitions).
[\ { = transition from high to low level, t = transition from low to high level.
: a, b, ¢, d = the level of steady-state input at inputs A, B, C, or D, respectively.
0. Qao. Qgo. Qco. Qpo = the level of Qp, Qp, Qc, or Qp, respectively, before the indicated steady-state input conditions were established.
> Qan. QBn. Qcpe Qpp = the level of Qp, Qg, Qg, or Qp, respectively, before the most-recent { transition of the clock.
O logic symbolt
=" SRG4
(2] mope &) M2 [LOAD]
E- P M1 [SHIFT]
3 crir 2L NG yean -
cikz 8L b oeq
m A =
SER ——— 3D {13) a
Al 40 (12) *
YU 7 Qg
¢ (4) (11) a
= [ (107 —C
b (5} (10) ap
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packagqes.
logic diagram (positive logic)
DATA INPUTS
/\
Y B c D
MODE (6} 2) {3) (4) 5)
conTrRoL —— 10> — * -
seriaL. !l *
INPUT
CLOCK 1 (9) .
RIGHT SHIFT ™ ] o
- _cLock 2 {8) R T ) T
LEFT SHIFT
. D C1 P C1 pC1 P C1
1S 1S 1S 1s
(13) 12) (1) ~,(10)
\ Ca og ac Qp,
Vv
QUTPUTS
T *l’
2.86 EXAS
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SN54ASA5, SNT4AS95
4-BIT PARALLEL-ACCESS SHIFT REGISTER

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

SUPPIY VOItAGE, VO v ¢ v v vttt it e e e e e e e e s 7V
INPUL VORAGE . . o it e e e e e e e 7V
Operating free-air temperature range: SN54ASS5 . ...... ... ... . ...... .. ... —-55°C to 125°C

SN74AS95 . ... .. 0°C to 70°C
Storage temperature range . .. ... .o vt v ittt s —65°C to 150°C

recommended operating conditions

SN54AS95 SN74AS85 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 \'] 2
ViL Low-level input voltage 0.7 0.8 \
loH High-level output current -2 -2 mA 7]
loL Low-level output current 20 20 | mA bt
Telook Clock frequency 0 80| o 100 | MHz 8
tw Pulse duration, CLK high or low 6.5 5 ns R
tsy  Setup time, data before CLK¢ 2.5 2 ns (&)
) Data 2.5 2.5
th Hold t.lme after CLK | Tk 1 10 Mode 35 3 ns 2
(see Figure 1}

CLK 2 to Mode 1 (o] -
N Clock enable time CLK 1 13 12 ns [
en (see Figure 1) CLK 2 13 12 1]
. Clock inhibit time CLK 1 3 2.5 e 75}
N (see Figure 1) CLK 2 1 ) -
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 SNE4ASHE SN74AS95 UNIT
MIN TYPT MAX | MIN TYPT MAX

ViK Vce = 4.5V, | = —18 mA -1.2 -1.2| v
VoH Vece =45VtobbY, loH = -2 mA Vee-2 Vee-2 \
VoL Vgcc = 4.5V, loL = 20 mA 0.35 0.5 0.35 0.5 \
1) Vce = 5.5 V, Vi=7V 0.1' 0.1 [ mA
IIH Vece = 5.5V, V=27V 20 20 | pA
h /TIT::her Vee = 5.5V, ViL = 0.4V _(;; _;; mA
Io¥ Vee = 5.5V, Vo = 2.35V -30 -112 | -30 -112 | mA
IccH Vee = 6.5V 21 34 21 34 | mA
IccL Vee =55V 26 38 26 39 | mA

TAll typical values are at Vee = 5V, 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.

{i@
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sUNoN) SY pue SV

SN54AS95, SN74AS95
4-BIT PARALLEL-ACCESS SHIFT REGISTER

switching characteristice (see Note 1)

Vg = 45Vt556V,

CL = 50 pF.
FROM TO RL = 500 @,
UNIT
PARAMETER (INPUT) (OUTPUT) Ta = MIN to MAX
SN54AS95 SN74AS95
MIN MAX MIN MAX
fmax 80 100 e
tPLH 2 1 2 s
o CLK Q > 10.5 2 95| ™

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

SERIAL
INPUT

MODE
CONTROL
INPUT

cLOCK 1 / 5\1 3V

INPUT

CLOCK 2
INPUT

Qa
OUTPUT

PARAMETER MEASUREMENT INFORMATION

1.3V

tenable 1

\—

>

hd

i4— tinhibit 2

13v

tenable 2

1.3V
N\

VOLTAGE WAVEFORMS

FIGURE 1-CLOCK ENABLE, INHIBIT, AND HOLD TIMES

—=— 350V

/N
/T ——/ U

—= VoH

035V

VoL
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SN54ALS109A, SN64AS109, SN74ALS109A, SN74AS109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2661, APRIL 1982 — REVISED MAY 1986

® - Package Options Include Plastic ‘“Small Outline’’ SN54ALS109A, SN64AS109 . . . J PACKAGE
Packages, Ceramic Chip Carriers, and Standard SN74ALS109A, SN74AS109 . . . D OR N PACKAGE
Plastic and Ceramic 300-mil DIPs ) (TOP VIEW)

® Dependable Texas Instruments Quality and Reliability

TYPICAL POWER
TYPICAL MAXIMUM DISSIPATION

TYPE
CLOCK FREQUENCY PER FLIP-FLOP
‘ALS109A 50 MHz 6 mW
‘AS109 129 MHz 29 mW

N

description
escriptio SN54ALS109A, SN54AS109 . . . FK PACKAGE

These devices contain two independent J-K positive-edge- (TOP VIEW)

triggered flip-flops. A low level at the Preset or Clear inputs sets - - 3
or resets the outputs regardless of the levels of the other input& 5 L_)s o 8|d '5
When Preset and Clear are inactive (high), data at the J and K - 2> [T
input meeting the setup time requirements are transferred to the 3 2 12019 =
outputs on the positive-going edge of the clock pulse. Clock 1K[14 18(j 24 (&
triggering occurs at a voltage level and is not directly related to 1CLK||5 17[ 2K (/2]
the rise time of the clock pulse. Following the hold time interval, NC{|6 18NC <
data at the J and K inputs may be changed without affecting the - 1PRE[)7 15[] 2CLK =]
levels at the outputs. These versatile flip-flops can perform as 1Q(|8 14f 2PRE %
toggle flip-flops by grounding K and trying J high. They also can 8 10111213

perform as D-type flip-flops if J and K are tied together. 1o % % ,g 8 2
The SN54ALS109A and SN54AS109 are characterized for <

operation over the full military temperature range of —55°C to
125°C. The SN74ALS109A and SN74AS109 are characterized
for operation from 0°C to 70°C.

NC—No internal connection

logic symbolt
FUNCTION TABLE

INPUTS - OUTPUTE 1PRE (5} S
PRESET CLEAR CLOCK J K Q Q 7] Y | (6} 1Q
L H X X X|H L 1k WKy
H L x x x| L H 1] Bl qg =0 15
L L X x  x|wo owr 1CIR %b R
H H t L LiL H 2PRE -t
(14) (10) 5o
H H t H L | TOGGLE 20 oy —
5 2C|
H H t L H{| Q Q —
y ) . . ) HO L0 o 130 b (9) -a
L 2CLR 50
H H L X X | Qg Qo
* The output levels in this configuration are not guaranteed to meet TThis symbol is in accordance with ANSI/IEEE Std
the minimum levels for Vg if the lows at Preset and Clear are 91-1984 and IEC Publication 617-12.
near V|| maximum. Furthermore, this configuration is nonstable; Pin numbers shown are for D, J, and N packages.

that is, it will not persist when either Preset or Clear returns to
its inactive (high} level.

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

SUPPlY VOItAGE, VOG-« v v e et i e 7V
Input voltage. . . ... ... . . L e 7V
Operating free-air temperature range: SN54ALS109A, SN64AS109. . .......... —-55°C to 125°C
SN74ALS109A, SN74AS109. .9............. 0°C to 70°C
Storage teMPErature raNQE . . . . v v v v vt e e et e et e e e e —65°C to 150°C
PRODUCTION DATA documents contain information : Copyright © 1982 by Texas Instruments Incorporated
current as of publication date. Products conform %
to specifications per the terms of Texas Instruments

standard warranty. Production processing does not
necessarily im:IuYie testing nfpall parargeters. INSTRUMENTS
POST OFFICE BOX 655012 ‘s DALLAS, TEXAS 75265 2-89



SN54ALS109A, SN74ALS109A
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SN54ALS109A SN74ALS109A 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 v
ViL Low-level input voltage 0.7 0.8 \'/
I0H High-level output current . -0.4 -0.4 mA
loL Low-level output current . 4 8 mA
felock Clock frequency o] 30 0 34 MHz
PRE or CLR low 15 15
tw Pulse duration CLK high 16.5 14.5 ns
2 CLK low 16.5 14.5
Setup time Data 15 15
tsu before CLK?1 PRE or CLR inactive 10 10 ns
> th Hold time, data after CLK* 0 0 ns
5 TA Operating free-air temperature -55 125 (0] 70 °C
m .
a electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54ALS109A SN74ALS109A
5 PARAMETER TEST CONDITIONS MIN TYPT MAX MIN_ TYPT MAX UNIT
o Lk Vee = 45V, | = ~18 mA -1.5 -1.5 v
=" [Von Vee = 45Vto55VY, IoH = =0.4 mA Vee-2 Vee—2 \Y
v} v Vee =45V, - lgL = 4 mA 0.256 0.4 025 0.4 v
g. oL Vee = 45V, oL = 8 mA < 035 05
H %’;’:T'RK Vee =55V, V=27V ig ig pA
i ————;F';_';'o‘:.g__: Ve =55V, V) =04V _g:i _g:i mA
1ot Vee = 5.5V, Vg = 2.25 V -30 -112 | -30 -112 | mA
Icc Vee = 5.5V, See Note 1 2.4 4 24 4 mA

TAll typical values are at Vg = 5 V., Ta = 25°C.
$The output conditions have been chosen to produce a current that closely approxnmates one half of the true short-circuit output current, lps.
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)

Vee - 45V 10 5.5V,
CL = 50 pF,
FROM 10 RL = 500 0,
PARAMETER . UNIT
(INPUT) {OUTPUT) Ta = MIN to MAX
SN54ALS109A° SN74ALS109A
MIN MAX | MIN ~ MAX
fenax 30 - 34 MHz
1 . — 3 3 13
tP'-H PRE or CLR Qor@ - 11; ) = 0
PHL
— 5 5 16
'PLH CLK QorQ 21 ns
tPHL 5 20 5 18

NOTE 2: Load circuit and voltage waveforms are shown in Section 1.

{i’
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_ 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
Vce  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 \2
loH High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
fclock Clock frequency 0 90 [~ O 105 | MHz
PRE or CLR low 4 4
tw Pulse duration CLK high 4 | 4 ns
CLK low 5.5 2
Setup time Data 5.5 .
tsu FS== — ns
before CLK1 PRE or CLR inactive 2 2
h Hold time, data after CLK1 0 ) ns &
TA Operating free-air temperature -55 125 0 70 °C '5
E
electrical characteristics over recommended operating free-air temperature range (unless otherwise 6
noted) »n
PARAMETER TEST CONDITIONS SN54AS109 SN74AS109 UNIT <
MIN TYPT MAX [ MIN TYPT mMAX b o]
Vik Vee = 4.5V, | = -18 mA -1.2 -1.2] Vv c
VoH Veec = 45Vto55V, Igy = -2mA Vee~-2 Vee -2 \ ©
VoL Vce = 4.5V, oL = 20 mA - 0.25 05 0.25 05| V ﬂ
T ~ | Vec=55V. Vi=7V 0.1 0.1 | mA <
e d oKl e = Bs Y, Vi =27V 20 ol
PRE or CLR 40 40
i —S;: J_g__: Vee = 5.5V, V) =04V _?:: - _?:: mA
Io* Vee = 5.5V, Vo = 2.25 V -30 -112 | -30 -112 | mA
Icé Vce = 5.5V, See Note 1 11.5 17 11.5 17 | mA

TAll typical values are at Vgg = 5V, Ta = 25°C.
*The output conditions have been chosen to produce a current that closely approanates one half of the true short-circuit output currem lps-
NOTE 1: Igg is measured with J, K, CLK, and PRE grounded, then with J, CLK and CLR grounded.

switching characteristics (see Note 2)

Voo = 45V 1065V,
CL = 50 pF,
PARAMETER FROM T0 R = 5000, UNIT
(INPUT) (OUTPUT) TA = MIN to MAX
SN54A5109 SN74A5109
MIN MAX | MIN MAX
frax 90 105 MHz
Is::: PRE or CLR Qord 32 11.2 3: 1o.§ ns
'PLH CLK Qor Q@ 3.5 10 3.5 9 ns
TPHL 45 105 | 45 9

NOTE 2: Load circuit and voltage waveforms are shown in Section 1.

Texas {’ 2.91
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SNE4ALS112A, SN74ALS112A
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

D2661, APRIL 1982—REVISED MAY 1986

® Fully Buffered to Offer Maximum lsolation SN54ALS112A .. . . J PACKAGE
from External Disturbance SN74ALS112A . .. D OR N PACKAGE
(TOP VIEW)
® Package Options Include Plastic ‘“Small
Outline’’ Packages, Ceramic Chip Carriers, ek 1 Ve vee
and Standard Plastic and Ceramic 300-mil 1K ]2 1s[] 1CLR
DIPs 10z  1a[J2CIR
1PRE[Js  13[d 2c1K
® Dependable Texas Instruments Quality and 1as 12[] 2K
Reliability 1as n1d2y
207 10{d 2PRE
TYPICAL MAXIMUM | T YFICAL POWER GND[]s  olf2Q

TYP
E CLOCK FREQUENCY DISSIPATION
PER FLIP-FLOP

SN54ALS112A ... FK PACKAGE

"ALS112A 50 MHz 6 mwW
(TOP VIEW) n
. . “
description ‘ X olg ‘5
. . R % 09 Olo S
These devices contain two independent J-K - 2 > - =
negative-edge-triggered flip-flops. A low level at Q
the Preset or Clear inputs sets or resets the 2GR 7))
outputs regardless of the levels of the other 2CLK <
inputs. When Preset and Clear are inactive NC -
(high), data at the J and K inputs meeting the 2K c
setup time requirements are transferred to the 24 @©
outputs on the negative-going edge of the clock 1011 12 13 [77]
pulse. Clock triggering occurs at a voltage level -1
and is not directly related to the fall time of the . RegQf <
clock pulse. Following the hold time interval, o N
data at the J and K inputs may be changed NC—No internal connection
without affecting the levels at the outputs.
These versatile flip-flops can perform as toggle logic symbol*
flip-flops by tying J and K high.
The SN54ALS112A is characterized for 1PRE :;; s (5)
operation over the full military temperature range b ) M 1a
of —55°C to 125°C. The SN74ALS112A is RSORTIN fhe L © 5
characterized for operation from 0°C to 70°C. 101_’_": 0s) et n
Jpre 10
FUNCTION TABLE 2 %;T)— L 8) 2
- ___INPUTS OUTPUTS 2°';: ﬁb L
CIR CLK J K Q Q = T
L H X X X H L 2GR ——E
H L X X X L H )
L L X X X Ht ut *:’Elgspsvt:';:ao!li;snigf;:c:;;dance with ANSI/IEEE Std 91-1984 and
- u - .
g : j 'I_"‘ :: (Lo QLO Pin numbers shown are for D, J, and N packages.
H H 1 L H L H
H H 1 H H TOGGLE
H H H X X Qg Qo
TThe output levels in this configuration are not guaranteed
to meet the minimum levels for V. Furthermore, this
configuration is nonstable; that is, it will not persist when
either Preset or Clear returns to its inactive (high) level.
PRODUCTION DATA documents contain information . i . Copyright © 1982, Texas Instruments Incorporated
st o T o Texas W2
Z:Z:I;sa:ir;airr::ll:l‘(n ;l‘;s;inu .oi apﬁ pava;né't:ro:s ot INSTRUM ENTS 293
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SN54ALS112A, SN74ALS112A

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

logic diagram (positive logic}

X

[ 4
aQ—-0 ——2aQ
; )
2 e ! 1 o
[y CLK ®
(7]
g absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
o SUPPIY VORAGE, VO - -« v oot e e e e e e 7V
> 3T TR ARV | o T- P 7V
(7] Operating free-air temperature range: SN54ALS112A ... ... ... ... ... ..... —55°C to 125°C
O SN74ALST12A ... .. i 0°C to 70°C
g' Storage temperature range . . .. ..ottt e e —65°C to 150°C
g\- recommended operating conditions
@ SNG4ALS112A SN74ALS112A 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 Vv
ViL Low-level input voltage 0.7 0.8 \Y%
loH 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 ’
tw Pulse duration CLK high 20 16.5 ns
CLK low 20 16.5
N Setup time Data 25 22 ns
Su before CLKI PRE or CLR inactive 22 20
th Hold time, data after CLK! 0 0 ns
TaA Operating free-air temperature -55 125 o] 70 °C
4
2-94
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SN54ALS112A, SN74ALS112A
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

electrical characteristice

over recommended operating free-air temperature range (unless otherwise

noted)
SN54ALS112A SN74ALS112A
PARAMETER TEST CONDITIONS UNIT
. MIN TYPT MAX | MIN TYpPt MAX
ViK Vce = 4.5V, I = -18 mA -1.5 -1.5 v
VOoH Vee =45Vto55V, gy = -04mA Vee-2 Vee-2 \%
v Vee = 4.5 V., oL = 4 mA 0.25 0.4 0.25 0.4 v
oL Veg = 45V oL = 8 mA 035 05
J, K, or CLK 0.1 0.1
| — A\ = 5, . V| = A
! PRE or CIR cc =85V =7V 0.2 o2 | "
J, K, or CLK 20 20
| ] \Y =55V, V=27V A
M IPRE or CIR cc=5 ! 40 20 | * 2
J, K, or CLK -0.2 ' —-0.2
| — Vi =55V, V) =04V A
L [PRE or CIR cc =558 1=0 —0.4 o4 | " n
o
ot Vce = 5.5V, Vo = 225V -30 -112 | -30 -112 | mA ‘5
Icc Voo = 5.5V, See Note 1 25 4.5 25 4.5 | mA 3]
e
T All typical values are at Vg = 5 V, TA = 25°C. Q
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 1os. 7))
NOTE 1: Icc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded. b
switching characteristics (see Note 2) 'g
Vee = 45V 10 5.5 V, ©
CL = 50 pF, 3
M T RL = 500 @,
PARAMETER FRO 0 L UNIT <
{INPUT) {OUTPUT) Ta = MIN to MAX
SN54ALS112A SN74ALS112A
MIN MAX MIN MAX
frmax 25 30 MHz
t —— = 3 26 3 15
PLH PRE or CLR Qor@ ns
tPHL 4 23 4 18
— 3 23 3 15
{PLH CLK Qor@ ns
tPHL 5 24 5 19
NOTE 2: Load circuit and voltage waveforms are shown in Section 1.
T i
EXAS lu 2-95
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SN54ALS113A, SN74ALS113A
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

D2261, APRIL 1982—REVISED MAY 1986

@ Fully Buffered to Offer Maximum lsolation
from External Disturbance

SN54ALS113A . . . J PACKAGE
SN74ALS113A ... D OR N PACKAGE

(TOP VIEW)
©® Package Options Include Plastic **Small
Outline’’ Packages, Ceramic Chip Carriers, 1ck [ UaQvee
and Standard Plastic and Ceramic 300-mil K2 13[J2CLK
DIPs WOs  12d2K
® Dependable Texas Instruments Quality and "Tg E: ::)E]] g;_RE
Reliability 1a s o[ 20
TYPICAL MAXIMUM TYPICAL POWER oo 2 sHz0 '
TYPE CLOCK FREQUENCY P[::SF'S‘P\T;I?(;“P 2
i SN54ALS113A . . . FK PACKAGE .
‘ALS113A [ 40 MHz (C = 15 pF) 6 mwW (TOP VIEW)
n
description o é o Sé =
—ez>A =
These devices contain two independent J-K 2
negative-edge-triggered flip-flops. A low level at 6
the Preset input sets the outputs regardless of 2K
the levels of the other inputs. When Preset (PRE) NC ®
is inactive (high), data at the J and K inputs 24 <
meeting the setup time requirements are NC__ -E
transferred to the outputs on the negative-going 2PRE ©
edge of the clock pulse. Clock triggering occurs 10 11 12 13 n
at a voltage level and is not directly related to o aovlo g —
the fall time of the clock pulse. Following the —gea <
hold time interval, data at the J and K inputs may
be changed without affecting the levels at the NC—No internal connection
outputs. These versatile flip-flops can perform )
as toggle flip-flops by tying J and K high. logic symbolt
The SNB54ALS113A is characterized for 1PRE %b s 8 1a
operation over the full military temperature range L] ] u
of —55°C to 125°C. The SN74ALS113A is 1CLK T;b>°1 L (6) 13
characterized for operation from 0°C to 70°C. K o] K
PRE ) L) 59
FUNCTION TABLE 23 "]
INPUTS OUTPUTS 2CLK —5(12) . 8 5
PRE _CLK J K| a a 2K —
:; ): ): : QHO 5L0 TThis syrr?boliis_in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
H 4 H L H L Pin numbers shown are for D, J, and N packages.
H i L H|L H
H ! H H | TOGGLE
H H X X Qp 50
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to v}
specifications per the terms of Texas Instruments TEXAS {’ 2.97

standard wanantI. Production processing does not
necessarily inclu

INSTRUMENTS
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SN54ALS113A, SN74ALS113A
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

logic diagram (positive logic)

. Q—d ﬁ 1:— o]
[
PRE *>
K J
Z CLK
> absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
-
[/} SUPPIY VOIRAGE, VO + v v v v vt et i e et e e e e e e 7V
[ Input voltage . . ... ... e e e e 7V
3 Operating free-air temperature range: SN54ALST113A . ... ... .............. —-55°C to 125°C
o SN74ALST13A . ... . 0°C to 70°C
> Storage tempPerature FaNGE. . .« v oo v v et e e et et e e e -65°C to 1560°C
n
¢) recommended operating conditions
= .
(2] SN54ALS113A SN74ALS113A ONIT
£, MIN _NOM MAX | MIN NOM MAX
7 Vee Supply voltage 4.5 5 55| 45 5 55 v
VIH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.7 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
PRE low 20 10
tw Pulse duration - CLK high 20 16.5 ns
CLK low 20 16.5
Setup time Data 25 22
tsu — ns
before CLK! PRE inactive 25 20
th Hold time, data after CLK! 0 [¢] ns
Ta Operating free-air temperature -55 125 (o] 70 °Cc
| %
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SN54ALS113A, SN74ALS113A
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

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

noted)
- SN54ALS113A SN74ALS113A
PARAMETER TEST CONDITIONS UNIT
MIN _TYPT MAX | MIN TYPT MAX
VIK Vece = 4.5V, I = =18 mA -1.5 -1.5 \
VOoH Vee = 4.5Vtob5V, Ipy = 0.4 mA Vee-2 Vee-2 \2
V =45V, | = 4 mA .2 0.4 0.2 4
VoL cC oL m. 0.25 5 0 v
Vee = 4.5V, lop = 8 mA 0.35 0.5
J, K, or CLK 0.1 0.1
I =2 Of Vee = 5.5V, V=7V mA
PRE 0.2 0.2
J, K, or CLK 20 20 ;
I =L Vee = 5.5V, V=27V s 2
PRE 40 40 -
J, K, or CLK -0.2 -0.2
h =D o Vee = 5.5V, V) =04V mA »
PRE -0.4 -0.4 e
Iot Ve = 5.5V, Vg = 2.25 V -30 -112 | -30 -112 | maA 'S
IcC Vee = 5.5V, See Note 1 25 4.5 25 45| mA o
tAll typical values are at Voo = 5V, Tp = 25°C. o
$The output conditions have been chosen to prod\.Lea current that closely approximates one ha_lf_of the true short-circuit output current, Igs. (7]
NOTE 1: Icc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded. <
. . . . v
switching characteristics (see Note 2) c
©
Vge = 45Vtob55V, (7))
CL = 50 pF, -l
FROM T = .
PARAMETER 0 AL = 5004 UNIT <
{INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS113A SN74ALS113A
MIN MAX | MIN MAX
fmax 25 30 MHz
t ] i = 3 23 3 14
PLH PRE QorQ ns
tPHL 4 26 4 16
1, — 3 22 3
PLH CLK Qor@ = 0
T tpHL 5 23 5 19
NOTE 2: Load circuit and voltage waveforms are shown in Section 1.
i
Texas U 2-99
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SN54ALS114A, SN74ALS114A
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

D2661, DECEMBER 1982 —REVISED MAY 1986

® Fully Buffered to Offer Maximum Isolation SN54ALS114A . . . J PACKAGE
from External Disturbance SN74ALS114A ... D OR N PACKAGE:
(TOP VIEW)

® Package Options Include Plastic ‘**Small

Outline’’ Packages, Ceramic Chip Carriers, cR]r Vs vee
and Standard Plastic and Ceramic 300-mil K2 spck
DIPs s 1202k
1PRE[Js 11024
® Typical Maximum Clock Frequency 1a[s 10[] 2PRE
...40 MHz ' 1as ol]2a
® Typical Power Dissipation per i GND[}7 8[12a

Flip-Flop . . . 6 mW

. SN54ALS114A . . . FK PACKAGE 2
® Dependable Texas Instruments Quality and (TOP VIEW) ‘
Reliability <
. |_. Qy n
description %o 03 R
These devices contain two independent J-K 3 2 1 3019 3
negative-edge-triggered flip-flops. A low level at 1ha 18] 2K =
the Preset or Clear inputs sets or resets the nchis 17 NC (&]
outputs regardless of the levels of the other +PRED 6 62 [75]
inputs. When Preset and Clear are inactive neh s NC <
(high), data at the J and K inputs meeting the 1afs 1a] 2PRE -
setup time requirements are transferred to the 9 10111213 g
outputs on the negative-going edge of the clock
pulse. Clock triggering occurs at a voltage level vogigg 2
and is not directly related to the fall time of the <
clock pulse. Following the hold time interval, NC—No internal connection
data at the J and K inputs may be changed
without affecting the levels at the outputs. logic symbolt
These versatile flip-flops can perform as toggle
flip-flops by tying J and K high. s W onfr
The SN54ALS114A is characterized for CcLK “—3)-“2.‘“ -
operation over the full military temperature range 1PRE @) ) S (5)
of —55°C to 125°C. The SN74ALS114A is u B u - "E
characterized for operation from 0°C to 70°C. 1K (2) 1K >~—— 10
2PRE —5(10) (9)
FUNCTION TABLE 2 (11) @) 20
(12) ~— 23
INPUTS OUTPUTS 2K
PRE  CLR CLK J K Q Qa ‘
L H X X X H L T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
H L X x X L H ‘IEC Publication'617-12.
Pin numbers are for D, J, and N packages.
L L X X X H* H*
H H 1 L L Qo Qo
H H 1 H L H L
H H 1 L H L H
H H 1 H H TOGGLE
H H H X X Qp Qo
* The output levels in this configuration are not guaranteed to
meet the minimum levels for Vg 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) level.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to Q’
ovdars wasrarty: Produckan rosecsing doss not TEXAS 2-101
necessarily include testing of all parameters. INSTRUMENTS
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SN54ALS114A, SN74ALS114A

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

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

logic diagram {positive logic)

—Q
4
i
PRE * CLR
2 K — 9
b~ CIT.K v, jmas/
- TO OTHER F-F
(72]
ay absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
g_ Supply voltage, VCC - -+« oo oo R 7V
> INPUL vOltage . . . o 7V
(7)) Operating free-air temperature range: SN54ALST14A ... . ... .. ... ... .... -55°C to 125°C
o SN74ALST114A .. .. ... . 0°C to 70°C
= Storage temMPErature FaNGE . & . v v vt it et et e e e -65°C to 150°C
(7]
g. recommended operating conditions
Co SN54ALS114A SN74ALS114A 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 \
VL Low-level input voltage 0.7 0.8 \%
loH 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 20 10
tw Pulse duration CLK high 20 16.5 ns
CLK low 20 16.5
Setup time Data 25 22
tsu — — ns
before CLK! PRE or CLR inactive 25 20
th Hold time, data after CLK! 0 0 ns
Ta Operating free-air temperature ~55 125 o] 70 °C
Texas WP
2-102 EXAS
INSTRUMENTS
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SN54ALS114A, SN74ALS114A
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

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

noted)
SN54ALS114A SN74ALS114A
PARAMETER TEST CONDITIONS UNIT
. MIN TYPT MmAX | MIN TYPT mMAX '
ViK Vee = 4.5V, = -18 mA -1.5 -1.5 v
VOoH Vec = 45VtobbV, Igy = -0.4mA Vee-2 Vee-2 \
\% =45V, I =4 mA 0.25 + 04 .
VoL cc oL KL v
Vee = 4.5V, oL = 8 mA 035 0.5
J, K, or CLK 0.1 0.1
I = Sor b Ve = 5.5V, V=7V mA
PRE or CLR 0.2 0.2
J, K, or CLK 20 20 2
O vee = 55V, V=27V WA
PRE or CLR 40 40
J, K, or CLK -0.2 -0.2 '
o —_= Vee = 5.5V, V| =04V mA a
PRE or CLR -0.4 -0.4 '5
1ot Vee = 55V, Vg = 2.25V -30 -112 | =30 -112 | mA Q
Icc Vcec = 6.5V, See Note 1 2.5 4.5 25 4.5 mA 6
TAll typicat values are a‘t Vee =5V, Ta = 26°C. [75]
$The output conditions have been chosen to prodlﬁa current that closely approximates one half of the true short-circuit output current, Igs. <
NOTE 1: Igg is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded. -
I L c
switching characteristics (see Note 2) ®
Veg = 45Vt 55V, ﬂ
C,L = 50 pF. <
FROM TO Ry = 500 @,
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS114A SN74ALS114A
MIN MAX MIN MAX
fmax 25 30 MHz
t [ — — 3 29 1
PLH PRE or CLR Qor@ 3 2l
tPHL 4 30 4 18
1] — 3 28 3 15
PLH CLK QorQ - ns
tPHL 5 31 5 19
NOTE 2: Load circuit and voltage waveforms are shown in Section 1.
'
T *IP
EXAS 2-103
INSTRUMENTS
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SN54ALS131, SN54AS131A, SN74ALS131, SN74AS131A
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS

D2661, APRIL 1982 —REVISED MAY 1986

SN54ALS131, SN54AS131A . . . J PACKAGE

° . Ri
Combines Decoder and 3-Bit Address SN74ALS131, SN74AS131A . . . D OR N PACKAGE

Register

(TOP VIEW}
° P
I(;\::;:gir:;es 2 Enable Inputs to Simplify Namers vee
B2 1sdvo
@ Package Options Include Plastic ‘*Small cs 1a[dv1
Outline”” Packages, Ceramic Chip Carriers, cka 13dy2
and Standard Plastic and Ceramic 300-mil G2[Qs 12[dvs3
DIPs GiJe 1dva
© Dependable Texas Instruments Quality and Y7E7 10llvs
L GND[]s ol ]Y6
Reliability
description SN54ALS131, SN54AS131A . . . FK PACKAGE 2
(TOP VIEW)
The ‘ALS131 and ‘AS131A are three-line to o 3
eight-line decoder/demultiplexer with registers @ < LZ) >Ug '5
on the three address inputs. When the clock 3]
input (CLK) goes from low to high, the ‘ALS131 3 212018 =
and ‘AS131A act as decoders/demultiplexers cy4 18] v1 o
and the address present at the select inputs (A, CLKS 17(y2 (7]
B, and C) is stored in the registers. Further NC U6 18 [INC <
address changes are ignored until the next rising G2[]7 15[]v3 e
transition of CLK. The output enable controls, G1 G118 1ava ch
and G2, control the state of the outputs 910111213
independently of the select or CLK inputs. All of ~N0O 0 ©Ww ﬂ
the outputs are high unless G1 is high and G2 > % z>> <
is low. The "ALS131 and '‘ALS131A are ideally
suited for implementing glitch-free decoders in NC—No internal connection
strobed (stored-address) applications in bus-
oriented systems.
The SNB54ALS137 and SN54AS131A are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN74ALS131 and SN74AS131A are
characterized for operation from 0°C to 70°C.
logic symbols? (alternatives)
CLK(—“— s XY CLK“)_Bcs DMUX
" ol g ,
AT 8D |1 . (14) va A . _80_0 oF (15) Yo
@ 2 Py LI a2 [ Lgo by SSULIRV
4 a2 vy c B 7 3y,
sy, — ap=t2 g
L & . N LI ] sy,
525 o N sha @ o 6112 s 10
, F a ., G218 e~ I S
s 7 ;ﬂ Y7
TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright ® 1982, Texas Instruments Incarporated
o Spouostarie pe the tors of Tonss nstruments Texas *"
standard warranty. Production processing does not 2-105

INSTRUMENTS
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SNb4ALS131, SN54AS131A, SN74ALS131, SN74AS131A
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS

logic diagram (positive logic)

= (5)
ENABLE G2 .
INPUTS R
6 : 15
G1 (6) — (15} Yo
— (14)
4) < =
CLK ‘
13
. . —] 3.
2 ‘
Bt 1 12)
XN A al 1D J — ! v3
-Pc1 p— DATA
I'>- { (11) OUTPUTS
Y4
7] D
) (10)
5 meg e » ] -
o o-opcC1 o
> — { Y6
%2]
3 (7)
9 c 2 1D — Y7
a S
—>Cc1 p———vo-- )
=
&
Pin numbers shown are for D, J, and N packages.
FUNCTION TABLE
INPUTS
CLK| ENABLE| SELECT OUTPUTS
G1. G2|C B A |[YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
X|X H|IX X X|H H H H H H H H
XLt X|X X X|H H H H H H H H
t+|/H L|L L LjL H H H H H H H
t+fH LJL L H|H L H H H H H H
tfH L{L H L{H H L H H H H H
+|1H LJ|JL H H|[H H H L H H H H
t H L |H L LIH H H H L H H H
t+fH LJ|JH L H|H H H H H L H H
t/H L|H H L|H H H H H H L H
tfH L|H H H{H 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 VOItagE, VO G -« - ot v v et e e e e 7V
INPUL VOItAgE . . . ot e e e e 7V
Operating free-air temperature range: -SN54ALS131, SN64AS131A .. ......... -55°C to 125°C-
SN74ALS131, SN74AS131A .. ............ 0°C to 70°C
Storage temperature . . ... . ..ottt e e -65°C to 150°C

A

2.108 TeEXAS
INSTRUMENTS
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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 \%
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 0.8 \
loRH High-level output current -0.4 -0.4 | mA
loL Low-level output current 4 8| mA
folock  Clock frequency [ 40 0 50 | MHz
CLK high 12.5 10
t Pulse durati
w ulse duration Tk Tow 155 o ns
tsu Setup time at A, B, and C before CLKt 15 10 ns 2
th Hold time at A, B, and C after CLK t 0 0 ns
TA Operating free-air temperature -55 125 0 70 °c ' 7
A and
. -5
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted) o=
SN54ALS131 SN74ALS131 o
UNIT
PARAMETER TEST CONDITIONS MIN_ TYPT MAX MIN _TYPT MAX 2
Vik Vee =45V, I = —18 mA -1.5 -1.5 Vv -
VOH Voc = 45Vt 5.5V, Igy = -0.4 mA Vee-2 Veo-2 v c
v Vce = 45V, loL = 4 mA 0.4 026 04] ©
oL Vog = 45V, loL = 8 mA 03505 %)
I Ve = 65V, V=7V 0.1 0.1 | mA -1
IIH Vee = 5.5V, Vi=27V 20 20 | wA <
M Vee = 5.5V, Vi =04V -0.1 -0.1 | mA
0¥ Ve = 5.5V, Vo = 2.25 V ~30 —112 | -30 —112 | mA
ice Vee = 6.5V 11 5 11 ] mA
Al typical values are at Voc = 5V, Tp = 25°C.
8The output conjditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.
\
switching characteristics (see Note 1)
Vec =45Vto55V,
CL = 50 pF,
FROM TO Ry = 5000,
UNIT
PARAMETER (INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS131 SN74ALS131
MIN MAX MIN MAX
T 40 50 MHz
8 28 8 25
tPLH CLK Y ns
tPHL 7 24 7 20
7 24 7 20
PLH G1 v ns
tPHL ] 20 6 17
- 5 18 5 15
tPLH G2 Y ns
PHL . 5 18 5 15
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
Texas WP
EXAS } 2-107
INSTRUMENTS
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SN564AS131A, SN74AS131A
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS

recommended operating conditions

SN54AS131A SN74AS131A 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
loH High-level output current -2 -2 | mA
oL Low-level output current 20 20 | mA
fclock  Clock frequency R 0 90 0 100 | MHz
tw Pulse duration | CLK high 5.5 5 ns
| CLK low 5.5 5
2 tsu Setup time at A, B, and C before CLKT 3.5 3.5 ns
th Hold time at A, B, and C after CLK? 1 o] ns
> Ta Operating free-air temperature ) -55 125 (0] 70 °C
—
O electrical characteristics over recommended operating free-air temperature range (unless otherwise
Q  noted)
g_ SN54AS131A SN74AS131A
> PARAMETER TEST CONDITIONS MIN_TYPT  MAX MIN_ TYPT  MAX UNIT
(7)) Vik Vee = 4.5V, I = —18 mA -1.2 -1.2| v
(@) VoH Vcc =45Vt55V, Igy = -2 mA Vee-2 Vee-2 \
= VoL Vee = 4.5 V, oL = 20 mA 0.35 05 035 05| V
o I Vce = 6.5V, V=7V 0.1 0.1 mA
E. I8} Vee = 6.5V, V) =27V 20 20| A
g'}; L Vce = 5.5 V., V| =04V ~0.5 -0.5| mA
10t Vee = 5.5V, Vo = 225V -30 -112 | =30 -112 | ma
ICCH - Vege = 5.5V 15 29 15 29| mA
I Vee = 5.6 V ‘ 16 30 16 30| mA

tAll typical values are at Vee =5V, TaA =25°C.
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.

switching characteristics (see Note 1)

Vee = 45Vto55Y,
C_ = 50 pF,
FROM TO RL = 3
PARAMETER L= 5000 UNIT
(INPUT) {OUTPUT) Ta = MIN to MAX
SNG54AS131A SN74AS131A
MIN MAX MIN MAX
fmax 90 100 MHz
t 2 2 .
PLH CLK v 15 14.5 ns
TPHL 2 10 2 9.5
1 .
PLH G1 v 2 10.5 2 10 ns
tPHL 2 9 2 9
t o, 2 .
PLH G2 y. 7.5 2 7 ns
tPHL 2 8.5 2 8.5

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

‘ i
'2.108 Texas b
INSTRUMENTS
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SN54ALS133, SN74ALS133
13-INPUT POSITIVE-NAND GATES

D2661, APRIL 1982~REVISED MAY 1986

® Package Options Include Plastic ‘*Small SN54ALS133 . .. J PACKAGE
Outline’* Packages, Ceramic Chip Carriers, SN74ALS133 ... D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs ‘ Al UisOvee
® Dependable Texas Instruments Quality and B C 2 15[1M
Reliability cls L
p[a 30K
E E 5 12 a J
inti FL6 1!
description ) ey wpH
These devices contain a single 13-input NAND GND s o[]Y

gate. They perform the Boolean functions in
positive logic:

N

SN54ALS133 . . . FK PACKAGE

Y = AeBeCeDeE¢FeGeHeleJeKeL-M

(TOP VIEW) [72]
‘ =
Y = A+B+C+D+E+F+G+H+1+J+K+L+M o3 3
. . . ngCZ2>2
The SN54ALS133 is characterized for operation o=
over the full military temperature range of 3212018 (&)
—~55°C to 125°C. The SN74ALS133 is (/5]
characterized for operation from 0°C to 70°C. <
©
FUNCTION TABLE g
UTPUT
nputs A THRUM | © 910111213 2]
Y -
Al inputs H L vogg>=zT <
One or more inputs L H Qo
NC—No internal connection
logic symbolt
logic diagram (positive logic)
A (1 &
g2 A
c (3) B
4
o (4) c
5
€ {5) D
. (6) E
F
P/ N .
(10) G Y
H
) (11) H
| —
J (12}
(13) . J
(14} K
L
M (15} M
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12. .
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
currg;n as of puhllcgunn date. rl:l"mu“sl conform to Q‘
specifications per the terms of Texas Instruments
d J.warranll. Production pr ing does not TEXAS 2-109
necessarily include testing of all parameters. INSTRUM ENTS
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SN54ALS133, SN74ALS133
13-INPUT POSITIVE-NAND GATES

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

Supply voltage, VcC
Input voltage
Operating free-air temperature range: SN54ALS133

SN74ALS133

Storage temperature range

recommended operating conditions

-55°C to 125°C
0°C to 70°C
—-65°C to 150°C

SN54ALS133 SN74ALS133 UNIT
MIN NOM MAX | MIN NOM MAX
2 Vee Supply voltage 4.5 5 5.5 4.5 ° 5 5.5 \%
ViY High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 0.8 \%
> loH High-level output current -0.4 -0.4 mA
- loL Low-level output current ) 4 8 mA
w Ta Operating free-air temperature -55 125 0 70 °C
m .
a electrical characteristics over recommended operating-free-air temperature range (unless otherwise
> noted)
w SN54ALS133 SN74ALS133
P PARAMETER TEST CONDITIONS MIN_ TYPT WAX | WIN_ TYPT  MAX UNIT
=" ViK Vee = 45V, | = -18 mA -1.5 -1.5 \
Q VoH Vee = 45Vt055YV, lgy = —0.4mA Vee -2 Vee-2 v
g: VoL Ve = 45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
[7/] Ve =45V, loL = 8 mA 0.35 0.5
Iy Vce = 5.5V, Vi=7V 0.1 0.1 | mA
4 Ve = 65V, V=27V 20 20 pA
I Vce = 6.5V, V| = 0.4V -0.1 -0.1 | mA
Io* Vee = 5.5V, Vo = 2.25V -30 -112 } -30 -112 mA
iccH Vee = 6.5 V, Vi=0V 0.24 0.34 0.24 0.34 | mA
IceL Vee = 5.6 V, V| =45V 0.56 0.8 056 0.8 | mA
T All 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, los.
switching characteristics (see Note 1)
Veg =5V, Vee = 45Vt06.5YV,
CL = 50 pF, CL = 50 pF,
FROM TO R = 500 Q, RL = 500 Q,
PARAMETER UNIT
{INPUT) {OUTPUT) TA = 25°C Ta = MIN to MAX
‘ALS133 SN54ALS133 SN74ALS133
TYP MIN MAX MIN MAX
tPLH Any Y 8 1 16 3 11 ns
tPHL Any Y 17 5 47 5 25 ns
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
)
2-110 S

EXA.
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



SN54ALS136, SN54AS136, SN74ALS136, SN74AS136
" QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

WITH OPEN-COLLECTOR OUTPUTS

D2837, MARCH 1984 —REVISED MAY 1986

® Package Options Include Plastic ‘’Small Outline’’
Packages, Ceramic Chip Carriers, and Standard

Plastic and Ceramic 300-mil DIPs

® Dependable Texas Instruments Quality and Reliability

description

These devices contain four independent Exclusive-OR gates with
open-collector outputs. They perform the Boolean functions
Y = A@B = AB+AB in positive logic.

SN54ALS136, SN54AS136 . . . J PACKAGE
SN74ALS136, SN74AS136 . . . D OR N PACKAGE

(TOP VIEW)
1AE1 Ua[Jvee
182 130048
1v[s  12{]4A
2a[]s n1day
28[]s 10[13B
2v[s §%3A
GND[]7 8[]3Y

A common application is a true/complement element. If one of - 2
the inputs is low, the other input will be reproduced in true form  SN54ALS136, SN54AS136 . . . FK PACKAGE 5
at the output. If one of the inputs is high, the signal on the other - (TOP VIEW) »
input will be reproduced inverted at the output. o -
. n<Q Om =
The SNB54ALS136 and SN54AS136 are characterized for -——2>4 o
operation over the full military temperature range of —55°C to R
125°C. The SN74ALS 136 and SN74AS136 are characterized for aA o
operation from 0°C to 70°C. NC (7))
logic symbolt a4y <
g Y NC he}
FUNCTION TABLE c
1A () =1 (3) {each gate) 38 ©
2 o Ww 10111213 7))
o INPUTS | OUTPUT N =
5 6 Ly A B Y NZZ®Oo <
—_— &)
2 Lt L
3A (10) |8 3y L H H NC—No internal connection
8 (12) H L "'H )
BATE gy H H L
4B ———f
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, 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
— 4
ob—
These are five equivalent Exclusive-OR symbols valid for an ‘ALS136 gate in positive logic; negation may be shown at any
two ports.
LOGIC IDENTITY ELEMENT EVEN-PARITY ODD-PARITY ELEMENT
= — 2k — 2k+1
of>~— ob——
The output is active (low) if The output is active (It:)w) if The output is active (high) if
all inputs stand at the same an even number of inputs an odd number of inputs (i.e.,
logic level (i.e., A=B). (i.e., O or 2) are active. only 1 of the 2} are active.
This d P ion on prod in . Copyright © 1984, Texas Instruments Incorporated
morl:;;han one pgase odf devilnpmen(t.) The sfta(us of T Q’ .
each device is indicated on the page(s) specifying its
electrical characteristics. pagels) spectiying EXAS 2-111
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2-112 dard warranty. P

SN54ALS136, SN74ALS136
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES
WITH OPEN-COLLECTOR OUTPUTS

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

SUPPIY VORBEE, VO v vttt et i et e e e e 7V
INPUL VO GE & o v vt e ittt et e e e e e e e e e e 7V
Off-5tate OULPUL VOGO . & . . . v o ittt ettt et e e ettt et ettt e e st et e e 7V
Operating free-air temperature range: SNS4ALS136 ... ... ... vvii i s -55°C to 125°C
SN74ALST136 . ...ttt e e 0°C to 70°C
Storage teMPErature FBNEE . . . o o v v v v v v et e ettt —-65°C to 150°C
recommended operating conditions
SN54ALS136 SN74ALS136 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 0.7 0.8 \
VOH High-level output voltage 5.5 ‘5.5 \i
loL Low-level output current 4 8 | mA
TA Operating free-air temperature -55 -125 0] 70 °C

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

SN54ALS136 SN74ALS136
PARAMETER TEST CONDITIONS MIN_ TYPT  MAX MIN TYPT MAX UNIT
ViK Vece = 45V, I = -18 mA -1.5 -1.56 \
IoH Vee = 4.5V, VoH = 55V 0.1 0.1 ] mA
VoL Vee = 4.5V, oL = 4 mA 0.25 0.4 025 o04]
. Vee = 4.5V, oL = 8 mA 035 0.5
I Vce = 6.6V, Vi=7V 0.1 0.1 | mA
H Vce = 6.5V, Vi =27V 20 20 | #A
L Vce = 6.5V, V=04V ~0.1 . -01 | mA
icc Vce = 6.5V, All inputs at 4.5 V 3.9 59 3.9 59| mA
TAll typical values are at Vg = 5V, Ta = 26°C.
switching characteristics (see Note 1)
Vec =45Vtob5V,
. CL = 50 pF,
PARAMETER FROM T0 R =2ke UNIT
{(INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS136 SN74ALS136
MIN MAX MIN MAX
tPLH AorB v 20 55 20 50 ns
tPHL (other input low) 3 18 3 15
tPLH AorB 20 55 20 50
tPHL (other input high) v 3 15 3 2|

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

PRODUCTION DATA documents contain information .

current.igs tqi puhlicta':io‘n dats.‘ l_’rrnduells tmmh:r:n %

t of Texas Instruments

o specifications per the terms of Texas | droes nts TEXAS
INSTRUMENTS

pr
necessarily include testing of all parameters.
POST OFFICE BOX 655012 * DALLAS, TEXAS 76265




PRODUCT SN54AS136, SN74AS136
PREVIEW QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES
WITH OPEN-COLLECTOR GUTPUTS

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

SUPPIY VOItAGE, VO G+ttt e et e e et e 7V
INPUL VOItagE . . . oo o e e e e e e e e e e 7V
Off-state output VOItage . . ... ... i e s 7V
Operating free-air temperature range: SN54AS136 ............... PP P —-55°C to 125°C

SN74AS1I36 ... e e 0°C to 70°C
Storage temperature FaNGE . . . . . .t ot i ittt e e e e e e e e e —-65°C to 150°C

recommended operating conditions

SN54AS136 SN74AS136 UNIT
. MIN NOM MAX | MIN NOM MAX 2',
Vee  Supply voltage 4.5 5 65| .45 5 5.5 vV |E )
ViH High-level input voltage 2 2 Vv S
ViL Low-level input voltage 0.8 0.8 \ (7))
VOH  High-level output voltage 5.5 5.5 \ x
loL Low-level output current 20 ) 20 mA 3
TA Operating free-air temperature -55 125 0 70 °C R
(&)
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 2
SN54AS86 SN74AS
PARAMETER TEST CONDITIONS 86 UNIT =
MIN TYP! maAX MIN_TYPT MAX c
ViK Vee = 45V, Il = =18 mA -1.5 -15| Vv ©
10H Vee = 45V, VoH = 5.5V 2 2 [ mA (75}
VoL Vee = 4.5V, oL = 20 mA 0.35 0.5 035 05| Vv -l
1 Vee =55V, Vi=7V 0.1 0.1 | mA <
IIH Vee = 5.5V, V=27V 20 20 | pA
h Vee = 5.5V, V| = 04V -01 —0.1 | mA~
lccH Vee = 5.5V 18 18 mA
IccL vee = 6.5V 15 15 mA
T Al typicat values are at Vog = 5V, Tp = 25°C.
switching characteristics (see Note 1)
Vgec = 45Vtob5V,
. CL = 50 pF,
PARAMETER FROM TO RL = 2 kO,
(INPUT) {OUTPUT) TA = MIN to MAX UNIT
SN54AS136 SN74AS136
MIN _TYPT MAX MIN _TYPT MAX
tPLH AorB N Y 10.5 10.5 ns
tPHL (other input low) 4.3 4.3
tpLH AorB v 10.5 10.5 .
tPHL (other input high) 4.3 4.3 ns
T Al typical valves are at Vge = 5V, T = 25°C.
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
PRODUCT PREVIEW documents contain information 0
on products in the formative or design phase of U
deve‘lfqpmgnt. Ch;rapteristilc l!lata Iaud other EXAS 2-113
specifications are design goals. Texas Instruments :
reserves the right to ¢ agge or discontinue these l'\JS-l_lQUM ENTS

products without notice. POST OFFICE BOX 655012 + DALLAS, TEXAS 75265
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: SN54ALS137, SN54AS137, SN74ALS137, SN74AS137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES

D2661, APRIL 1982—REVISED MAY 1986

Combines Decoder and 3-Bit Address Latch SN54ALS137, SN54AS137 . . . J PACKAGE
SN74ALS137, SN74AS137 ... D OR N PACKAGE
Incorporates 2 Qutput Enables to Simplify (TOP VIEW)
Cascading .
® Package Options Include Plastic **Small g E; U:‘;% ;’gc
Outline’’ Packages, Ceramic Chip Carriers, cls 18] Y1
and Standard Plastic and Ceramic 300-mil & [a 15[ v2
DIFs G2s 120v3
® Dependable Texas Instruments Quality and G1 s 1n[Jvys
Reliability Y77 10dvYs
‘ GND [ 9] Y6

description

The ‘ALS137 and ‘AS137 are three-line to eight- SNE4ALS137, SNEAAS137 . . . FK PACKAGE

N

line decoder/demultiplexer with latches on the (TOP VIEW) 3
three address inputs. When the latch-enable . 03 o '5
input (GL) is low, the "ALS137 and ‘AS137 acts o<Zz>> 0
as a decoder/demultiplexer. When GL goes from 3 2 12019 =
low to high, the address present at the select cha 180 v &)
inputs (A, B, and C) is stored in the latches. GLhOs 170 v2 (7))
Further address changes are ignored as long as ne s 16 ne <
GL remains high. The output enable controls, G1 G207 50 va -
and G2, control the outputs independently of the cihs 1l va g
select or latch-enable inputs. All of the outputs 910 111213
are forced high if G1 is low or G2 is high. The = 9
‘ALS137 and ‘AS137 are ideally suited for ooy P
implementing glitch-free decoders in strobed o
(stored-address) applications in bus-oriented NC —No internal connection
systems.
The SNB54ALS137 and SN54AS137 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN74ALS137 and SN74AS137 are
characterized for operation from 0°C to 70°C.
logic symbols (alternatives)t
; @ DMUX
sl Y SL—"cs
(15)
LI v § 0 >(—Y° - [y SLLRV
1 14) A——i 0
g2 2 ™ @ - R
— B —— =
c (3) 4 2 Y2 3) 7 2 ﬂ Y2
3# (12) v3 C — 2 3 {12) Y3
® = 4 ﬂ.\q ) - +F “un va
—_— 10|
613 o sp~—L vs et sh=t10
G2—-0xq S {9) ve G2 (5) . >_(ﬂ_v6
{7)
1P—v7 B (7) Y7
tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information s Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform Q‘
to specifications per the terms of Texas_lrlstdrumemi E 2.115
dard ty. P ion p g does nof -
necessariﬁaz:nactllune testing of all parameters. INSTRUM ENTS
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SN54ALS137, SN54AS137, SN74ALS137, SN74AS137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES

logic diagram (positive logic)

(1)

(15)
o ——'_'_—‘___-l_t_)o__,,01
| (14)
] Y1
[
P .
1 (13)
SELECT< B (2) 3 | Y2
INPUTS y < - :
. 12
2 Du 3
. <
& ) \, DATA
> ) an OUTPUTS
3 e
w» L 3) 1
c—q»—b—
) < -
3 { (10}
o 1 Ys
> '
w < e 1 (9)
O } v6
e LATCH J o LOD_ [ .
= E
2 ENABL
=) : ! 2 vz ]
[rd —_ (8) [
(%] G2
OUTPUT
ENABLES
&1 (6)
Pin numbers shov(m are for D, J, and N packages.
FUNCTION TABLE
INPUTS QUTPUTS
ENABLE |SELECT
GL G1 G2/|C B A[Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7
X X H|{XXX|H H H-H H H H H
X L X|[XXX|H H HH H H H H
L H LfLLLlL HHHHHHH
L H L|LLHH L H H H H H H
L H L|LHL|/HH L HHHHMH
L H LILHH/H H H L H H H H
L H L{HLL|/H H H H L H H H
L H L|HLHIH H H H H L H H
L H LIHHLIH H H H H H L H
L H LIHHH/H H H H H H H L
H oH Llx xx Output corresponding to stored
address, L ; all others, H
Texas W
2-116 EXAS
INSTRUMENTS
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SN54ALS137, SN54AS137, SN74ALS137, SN74AS137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES

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

SUPPlY VORAGE, VO G -+ v vt e e e 7V
INPUt VOItagE . . .. e e e 7V
Operating free-air temperature range: SN54ALS137, SN564AS137 ............ —-55°C to 125°C

SN74ALS137, SN74AS137 . . .. ... ..o vv 0°C to 70°C

Storage temperature —-65°C to 150°C

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 \
ViH High-level input voltage 2 2 \ 2
Vi Low-level input voltage 0.7 0.8 \
I0H High-level output current -0.4 -04]| mA 7.
loL Low-level output current 4 8| mA h
tw Pulse duration, GL low 15 10 ns 8
tsu Setup time at A, B, and C before GL! 18 10 ns =
th Hold time at A, B, and C after GL! 5 5 ns QO
TA Operating free-air temperature ° —55 1256 0 70 °C m
electrical characteristics over recommended operating free-air temperature range (unless otherwise <
noted) =
SN54ALS137 SN74ALS137 UNIT ©
El
PARAMETER TEST CONDITIONS MIN TYPT MAX | mMIN_ TYPT MAX ﬂ
ViK Veec = 4.5V, I} = —18 mA " ~1.5 -1.5 \4 <
VOH Vece =45Vtob55V, Igy = ~04mA Vee -2 Vee-2 \%
v Vce = 4.5V, oL = 4 mA 025 0.4 025 o4
oL Ve = 4.6V, oL = 8 mA 035 05
I Vee = 5.5V, V=7V 0.1 0.1 mA
IIH Vee = 6.5V, Vi =27V 20 20 | wA
T8 Vee = 5.5V, V) =04V ~-0.1 -0.1 mA
ot Vcc = 5.5V, Vg = 2.25 V -30 -112 | -30 -112 | mA
Icc Vce = 6.6 V 5 11 5 1 | mA
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, lIog.
switching characteristics (see Note 1)
Vgec =45Vto55V,
CL = 50 pF,
FR =
PARAMETER oM 10 RL = 500 2, N
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS137 SN74ALS137
MIN MAX | MIN MAX
t 5
FLH A B, C Y 2 > 21 s
tPHL 6 25 6 20
tPLH G2 v 4 15 4 12 ns
tPHL 5 18 5 15
1
PLH G1 Y 5 21 5 17 ns
tPHL 5 19 5 15
tpLH — 7 27 7 22
GL Y
PHL 7 25| 7 20| "™
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
i
I Texas W 2117
NSTRUMENTS
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SNV54AS137, SN74AS137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES

recommended operating conditions

SN54AS137 SN74AS137

MIN NOM MAX | MIN NOM MAX yNIT
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-level output current -2 -2 mA
loL Low-level output current 20 20 | mA
tyw Pulse duration, GL low 5 : 4.5 ns
sy Setup times at A, B, and C before GL! 4.5 4 ns
th Hold time at A, B, and C after GLt 1 1 ns
TA Operating free-air temperature -55 125 0 70 °C

N

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

SHNJIID SV pue STV

noted)
SN54AS137 SN74AS137

PARAMETER TEST CONDITIONS MIN TvpT MAX | MIN TYPT MAX UNIT
ViK Vee = 45V, I = -18 mA -1.2 -1.2 \
VOH Vee = 45V1w0565V, IgH = —2mA Vee-2 Vee -2 \
VoL Vee = 45V, loL = 20 mA 0.35 0.5 0.35 0.5 \
I Vee = 5.5V, V=7V 0.1 0.1 mA
liH Vege = 5.5V, Vi =27V 120 20 | uA
L Vee = 6.5V, V=04V -1 -1 mA
o} Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA
Icc Vee = 5.5V 16 24 15 24 mA

TAll typical values are at Vog = 5V, Ta = 25°C.
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.

switching characteristics (see Note 1)

Vee = 45V1055V,
N C_ = 50 pF,
FROM TO RL = 500 Q,
PARAMETER L uNIT
{INPUT) (OUTPUT} Ta = MIN to MAX
' SN54AS137 SN74AS137
MIN MAX | MIN MAX
t 14 .
PLH A, B, C Y 2 2 12.5 ns
tPHL 2 14 2 12.5
1| = 2 9 2 8
PLA G2 Y ns
tPHL 2 9 2 8.5
t 2 11 2 10
PLH a1 v ns
tPHL 2 10 2 9
tPLH o v 2 14.5 3 13.5 ns
tPHL 2 15 3 14

NOTE 1. Load circuit and voltage waveforms are shown in Section 1.

*i’
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SN54ALS138, SN54AS138, SN74ALS138, SN74AS138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

D2661, APRIL 1982—REVISED MAY 1986

® Designed Specifically for High-Speed SN54ALS138, SN54AS138 . . . J PACKAGE
Memory Decoders and Data Transmission SN74ALS138, SN74AS138 . .. D OR N PACKAGE
Systems (TOP VIEW)
® Incorporates 3 Enable Inputs to Simplify A0 Uis[d vee
Cascading and/or Data Reception B2 1sdvo
cOsz 140w
® Package Options Include Plastic **Small - G2A s 130v2
Outline’’ Packages, Ceramic Chip Carriers, G28[0s  120v3
and Standard Plastic and Ceramic 300-mil G1Os 11[0va
DIPs y7 7 10dvs
® Dependable Texas Instruments Quality and GND (s 9[1ve
Reliability 2
SN54ALS138, SN54AS138 . . . FK PACKAGE
description {TOP VIEW) 42
The ‘ALS138 and ‘AS138 circuits are designed o 8 ° 8
to be used in high-performance memory- o<z > > =
decoding or data-routing applications requiring 3 2 12019 (&
very short propagation delay times. In high- cha 18 v1 [7,)
performance memory systems this decoder can ' G2als 170 v2 <L
be used to minimize the effects of system NC (6 16 NC -
decoding. When employed with high-speed G207 150 Y3 c
memories utilizing a fast enable circuit, the delay G1he 14 va ©
times of this decoder and the enable time of the 910 111213 g
memory are usually less than the typical access <
time of the memory. This means that the & % % LY
effective system delay introduced by the . ©
Schottky-clamped system decoder is negligible. NC—No internal connection
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 and SN54AS138 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN74ALS138 and SN74AS138 are
characterized for operation from 0°C to 70°C. ”
PRODUCTION DATA . Copyright © 1982, Texas Instruments Incorporated
B, e S Texas W ,
e ooy oo ey INSTRUMENTS 21s
not necessarily include testing of all parameters.
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SN54ALS138, SN54AS138, SN74ALS138, SN74AS138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

logic symbols (alternatives)t

N

SHNAIID SV pue SV

A—

(1)

{2}

61—
G2A—]
G282l o]

SELECT
INPUTS

ENABLE
INPUTS

(3)
—_—a

{6)
{4)

BIN/OCT

EN

N O W N 2O

logic diagram (positive logic)

(1)

2)

(3)

LR
b (14) Y1
AL
P v3
Skl va
LI
P> v6
P v7

(1)

(2) 9
° {3} ¢ 4
Cc

>

G1——
EzA_(ﬂ_h
G285 ol

{15)

(14)

(12)

-
=
]
e | ) {13)
—
- |
-

111

?

.| (10)
d
— (9)
4
(4) = (7)
- | r
(5)

YO

Y1

Y2

Y3

Y4

Y5

Y6

Y7

N o bW N = O
<

L DATA

OUTPUTS

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
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SN54ALS138, SN54AS138, SN74ALS138, SN74AS138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

FUNCTION TABLE

ENABLE SELECT
INPUTS INPUTS OUTPUTS
Gl G2A G2B[(C B A [ Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7
X H X X X X H H H H H H H H
X X H X X X H H H H H H H H
L X X X X X H H H H H H H H
H L L L L L L H H H H H H H
H L L L L H H L H H H H H H
H L L L H L H H L H H H H H
H L L L H H H H H L H H H H
H L L H L L H H H H L H H H 2
H L L H L H H H _H H H L H H &
H L Lt |'H H L H H H H H H L H [%}]
H L L H H H H H H H H H H L “'g
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) g
SUPPlY VOItage, VO C - o v oo et e e e e 7V o
CINPUE VOIRAGE . . . oot et e e 7v.
Operating free-air temperature range; SN54ALS138, SN54AS138 ............ -55°C t0 125°C <
SN74ALS138, SN74AS138. .. ... .......... 0°Cto 70°C ©
Storage temperature range . .. .. ..o vt vt e -65°C to 150°C %
recommended operating conditions ZJI
SN54ALS138 SN74ALS138 UNIT <
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v
VIH High-level input voltage 2 2 \2
ViL Low-level input voltage 0.7 0.8 \
IOH High-level output current -0.4 -0.4 | mA
loL Low-level output current 4 8 mA
TaA Operating free-air temperature -55 125 o] 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise
noted) ‘
SN54ALS138 SN74ALS138
PARAMETER TEST CONDITIONS MIN_ TYPT  MAX MiN TYPT  MAX UNIT
ViK Vee = 4.5V, I} = —18 mA -1.5 -15 | Vv
VOH Vcc = 45V105.5V, Igy = -0.4 mA Vee -2 Ve -2 v
Vee = 45V, loL'= 4 mA 0.25 0.4 0.25 0.4
VoL \
Vee = 4.5V, loL = 8 mA 0.35 0.5
T Vce = 5.5V, Vi=7V 0.1 0.1 | mA
Iy Vee = 5.5V, V=27V 20 20 A
L Vee = 5.5V, Vi =04V -0.1 ~0.1 mA
0¥ Vee = 5.5V, Vg = 225V -30 -112 | -30 -112 | mA
Icc Vge = 6.5V 5 10 5 10 [ mA
TAll typical values are at Vee =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.
i
) 2-121
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SN54ALS138, SN74ALS138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

switching characteristics (see Note 1)

Ve = 45Vt 55V,
CL = 50 pF,
PARAMETER FROM To AL = 500 0. UNIT
{(INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS138 SN74ALS138
MIN MAX MIN MAX

t
= o —  —
t
PLH Enable Any Y 2 22 4 17 ns
tPHL 4 21 5 17

N

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

SUNoMNY SY pue SV
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SN54AS138, SN74AS138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54AS138 SN74AS138 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 \
ViU 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
TA Operating free-air temperature -55 125 [¢] 70 °c

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

r\',

PARAMETER TEST CONDITIONS SN54AS138 SN74AS138 UNIT
MIN TYPT MAX [ MIN TYPT mMAX (2}
Vik Vece = 4.5V, I} = —18 mA -1.2 ~-1.2 \ 'g
VOH Vec = 45V1055V, Ipy = —2mA Veg-2 Vee-2 \ [T
VoL Voo = 4.5V, oL = 20 mA 0.35 05 0.35 05| V o=
T Voo = 55V, V=7V 0.1 o1 ma| ©O
I Vee = 5.5 V, V| = 2.7V 20 20 | pA (73]
I VeC = 55V, V) =04V ~05 | ~05 | mA <
0¥ Vee = 5.5V, Vo = 225V -30 -112 | -30 -112 | mA o]
IcCH Vce = 5.5 V 127 175 12 175 | mA c
lccL Vec =65V 14 20 14 20 | mA (;,U
TAll typical values are at Vg = 5 V, Ta = 25°C. -1
$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)

Vegc 45V t55V,
CL = 50 pF,
FROM TO RL = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) TA = MIN to MAX
SN54AS138 SN74AS5138
MIN MAX | MIN MAX
t 2 11 2 10
PLH A B, C Any Y ns
tPHL 2 11 2 9.5
tPLH 2 11.5 2 10
1 Any Y
TPHL G o 2 1 2 o] ™
t - 2 9 2 7.5
PLH G2 Any Y
tPHL 2 10 2 8.5

NOTE 1. Load circuit and voltage waveforms are shown in Section 1.
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SN54ALS139, SN54AS139, SN74ALS139, SN74AS139
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

D2661, APRIL 1982—REVISED MAY 1986

® Designed Specifically for High-Speed SN54ALS139, SN54AS139 . . . J PACKAGE
Memory Decoders and Data Transmission SN74ALS139, SN74AS139 ... D OR N PACKAGE
Systems (TOP VIEW)
©® Incorporates 2 Enable Inputs to Simplify 1601 Use ]VQC
Cascading and/or Data Reception 1A[2 15[]2G
1Bz 1s02A
® Package Options Include Plastic ‘*Small 1vo[Ja  13[]28
Outline’” Packages, Ceramic Chip Carriers, 1v1[s 12[] 2v0
and Standard Plastic and Ceramic 300-mil 1v20e n1[d2v1
DIPs 1va[z  10[)av2
® Dependable Texas Instruments Quality and GND( |8 s[]2v3
Reliability 2
SN54ALS139, SN54AS139 . . . FK PACKAGE St
des?ription (TOP VIEW) *
"The ‘ALS139 and "AS139 circuits are designed . =
to be used in high-performance memory- g ;—’Ig 3
decoding or data-routing applications requiring 2 A=
very short propagation delay times. In high- 1B 2A (&)
performance memory systems, these decoders 1Y0 28 [7,)
can be used to minimize the eff.ects of system NC NC <
decoding. When employed with high-speed 1v1 2Y0 o)
memories utilizing a fast-enable circuit, the delay 1v2 2v1 c
times of these decoders and the enable time of 9 ©
" the memory are usually less than the typical n
access time of the memory. This means that the L 2 (z) o9 -1
effective system delay introduced by the T o o <
Schottky-clamped system decoder is negligible. NC—No internal connection
The 'ALS139 and ‘AS139 are comprised of two
individual two-line to four-line decoders in a FUNCTION TABLE
single package. The active-low enable input can INPUTS OUTPUTS
be used as a data line in demultiplexing ENABLE | SELECT
applications. These decoders/demultiplexers G B A YO Y1 Y2 Y3
feature fully buffered inputs, each of which H X X H H HH
represents only one normalized load to its driving L Lt L HHH
circuit. All inputs are clamped with high- L L H H L HH
performance Schottky diodes to suppress line- L H L H H L H
ringing and simplify system design. L H H H H H L
The SNbB4ALS139 and SN54AS139 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN74ALS139 and SN74AS138 are
characterized for operation from 0°C to 70°C.
This document contains information on products in . Copyright © 1982, Texas Instruments Incorporated
more than one phase of development. The status of b
each device is indicated on the page(s) specifying its

. e TExas
electrical characteristics. lNSTRUM ENTS 2-125
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SN54ALS139, SN54AS139, SN74ALS139, SN74AS139
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

logic symbols?t (alternatives)

) XY @ : DMUX @
wd2 ], of~———1vo ) Py NE R by o of>——1vo
w2, 1] SSELIPY w1 rc3 N SELIIPVA
7 LI P A>-%1V2 150 e 2%‘1%
3 13 3IPm——1y3
- (12) 2 {12)
PYNLLL N L (1 2 TSLLIE Lt 2o
(13) e (3 m
213 | Lo g 13| L 1o
. (15) . _ (15)
2 26— SERLIPV 25— ) SURLIPIY
I> !These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. N
™ Pins numbers shown are for D, J, and N packages. : !
wn
o functional block diagram (positive logic)
2
\
> 4 1vo
» ENABLE 16%
5 F
c : 6) 1y,
=. (2)
a setect J 1A DC °[> ? o
INPUTS ], (3) :{> @—‘“
DATA
OUTPUTS
—={15)
E
NABLE zc—c[} D)(‘IJZW
. 4
10} vy
24 014 GD__“
SELECT @
INPUTS (13) @—zva
28 )
absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)
Supply voltage, VoG - -« oo e e s 7V
Input voltage . ....... ... ... .. e e 7V
Operating free-air temperature range: SN54ALS139, SN54AS139 ............ -55°C to 125°C
SN74ALS139, SN74AS139. ............... 0°C to 70°C
Storage temMperature FaNGE . . .« .o e v i i et et et e e e e —65°C to 150°C
T {l’

INSTRUMENTS
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SN54ALS139, SN74ALS139

DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54ALS139 SN74ALS139

MIN NOM MAX | MIN NOM MAX uniT
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
ViH High-level input voltage 2 2 \
\] Low-level input voltage 0.7 0.8 \
10H High-level output current -0.4 ~-0.4 mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °C

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

noted) 2
SN54ALS139 SN74ALS139
PARAMETER TEST NDITIONS UNIT
co MIN TYPT mMAX [ MIN TYPT mMAX 3
Vik Vece = 45V, I} = —18 mA -1.2 -1.2 \2 '5
VoH Vce =45Vt55YV, IgpH = -0.4 mA Vee-2 Vee-2 \2 [T}
v Vee =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v =
oL Ve = 45V, IoL = 8 mA 035 05 (&)
I Vee = 5.5V, Vi =7V 0.1 0.1 mA [75)
IH Ve = 5.5V, Vi =27V 20 20 | uA <
L Vee = 5.5V, V=04V -0.1 -0.1 mA o]
I} Ve = 5.5V, Vg = 2.25 V ~30 -112 | -30 -112 | mA g
Icc Vee =55V 8 13 8 13 mA )
T All typical values are at Vee =6V, Ta = 25°C. é
* 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, Vege = 45Vto55V,
) CL = 50 pF, CL = 50 pF,
FROM TO RL = 500 @, RL = 500 Q,
PARAMETER UNIT
{INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX
‘ALS139 SN54ALS139 SN74ALS139
TYP MiN MAX MIN MAX
tPLH 9 3 17 3 14
A Y
PHL or B 9 3 17 3 7 | ™
1] -
PLH 5 v 9 3 17 3 14 ns
tPHL 9 3 18 3 15
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
~n
PRODUCTION DATA documents contain information .
curre.;!t as of puhlic;tinn date. ;’r]gductsl conform to b
specifications per the terms of Texas Instruments
Fandard Production ing does not TEXAS 2-127

necessarily include testing of all paramaters.
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SN54AS139, SN74AS139 PRODUCT
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS PREVIEW
recommended operating conditions
SN54AS139 SN74AS139
MIN° NOM MAX | MIN NOM MAX UNIT

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \2

ViH High-level input voltage 2 2 \4

Vi Low-level input voltage 0.8 0.8 )

IoH High-level output current -2 -2 mA

loL Low-level output current 20 20 mA

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

electrical characteristics over recommended operating free-air temperature

range (unless otherwise

2 noted)

SN54AS139 SN74AS139
> PARAMETER TEST CONDITIONS MIN_ TYPT  MAX | WMIN TYPT MAX UNIT
(o VIK Vee = 45V, I = -18 mA ~1.2 -1.2 \
»n VoH Vcc =45VtobbV, Igpy = -2mA Vee-2 Vee-2 \
Q - VoL Vee = 45V, lo. = 20 mA 0.35 0.5 0.35 0.5 Vv
=] I Vee = 5.5V, V=7V 0.1 0.1 | mA
o [ Vee = 5.6V, V) =27V 20 20 rA
> TR Vee = 5.5V, V) =04V -0.5 -0.5 mA
» gt . Vee = 5.5V, Vo = 2.25V - 30 -112 | -30 -112 mA
9 Icc Vee = 6.5V 13 13 mA
=
2 IAII typical value_s.are atVgg = 5V, Ta = 25°C. ) o
by The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lps.
w

switching characteristics (see Note 1)

Vec = 45V t055V,
CL = 50 pF,
FROM T0 ALt = 504, unIT
PARAMETER (ANPUT) (OUTPUT) TA = MIN to MAX
SN54AS139 SN74AS139
MIN TYPT MAX | MIN TYPT MAX

'PLH AorB Y 55 55 ns

tPHL 6 6

tPLH 5 v 5.5 5.5 ns

tPHL 5 5

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.-

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

PRODUCT PREVIEW documents contain information
on products in the formative or design phase of
development. Characteristic data and other

2-128 specifications are design goals. Texas Instruments
reserves the right to change or discontinue these
products without notice.

Texas
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SN54ALS151, SN54AS151, SN74ALS151, SN74AS151
1 OF 8 DATA SELECTORS/MULTIPLEXERS

D2661, APRIL 1982—REVISED MAY 1986

0 8-Line to 1-Line Multiplexers
Can Perform As:
Boolean Function Generators
Parallel-to-Serial Converters
Data Source Selectors

© Input Clamping Diodes Sirﬁplify System Design

@ Package Options Include Plastic ‘‘Small Outline’’
Packages, Ceramic Chip Carriers, and Standard
Plastic and Ceramic 300-mil DIPs

® Dependable Texas Instruments Quality and Reliability

SN54ALS151, SN54AS151 . . . J PACKAGE
SN74ALS151, SN74AS151 ... D ORN PACKAGE

{TOP VIEW)
D3E1 15]VCC
p2[]2 1s[JD4
pilds 14[dD5
po[]s 13[JD6

vOs 12{0p7

wle 1[da

GO7 1o[dB
8

s[]C

GND

N

description X (2]
SNB4ALS151, SN54AS151 . . . FK PACKAGE =
These monolithic data selectors/multiplexers provide full binary {TOP VIEW) =
decoding to select one of eight data sources. The strobe input (G) 2
must be at a low logic level to enable the inputs. A high level at 'cs
the strobe terminal forces the W output high and the Y output
low. ‘2
The SN54ALS151 and SN54AS151 - are characterized for T
operation over the full military temperature range of —~55°C to c
125°C. The SN74ALS151 and SN74AS151 are characterized ©
for operation from 0°C to 70°C. : 9
<
FUNCTION TABLE NC —No internal connection
. INPUTS OUTPUTS ,
SELECT STROBE . .
5 A o Y w logic symbol T
X X X H L H
L L L L DO DO
L L H L D1 D1 — Mux
LML L D2 D2 v
L H H L D3 ? 2 110) O}G o
H L. L L D4 D4 c (9) 2
H L H L D5 D5 po & 0 :
H H L L D6 D6 p1 & 1 & .
H H H L D7 D7 2 ‘i’ 2 b ©
H = high level, L = low level, X = irrelevant 03 ‘(_1;‘)‘4 3
DO, D1 ...D7 = the level of the D respective input D4 4
DS (14) 5
o
D7 7
TThis symbol is in accgrdance with ANSI/IEEE Std 91-1984 and IEC
Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products canform .
to specifications per 'Ehejtem_'ls of Texas Instruments TE {’
necessarily innluaeltesting of all parameﬁgﬁg.nut lNSTRUMEN]S 2129
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SN54ALS151, SN54AS151, SN74ALS151, SN74AS151
1 OF 8 DATA SELECTORS/MULTIPLEXERS

logic diagram (positive logic)

—

1
_
Do (4)
=/
(3)
D1 J A
N 0—0_/
02 2 =\
2 =/
> p3 i . r
- |
wn DATA
o INPUTS N, (15) G —w
3 — :
Q. [
g ps14) N
(@] L/
= (13)
o D6 ™\
[ _
a.
[ﬂ {12)
. L/
A P
L
DATA (10)
SELECT B
(BINARY) '
c (9)
\ T
Pin numbers shown are for D, J, and N packages.
absolute maximum ratings over operating free-air temberature range (unless otherwise noted)
SUPPIY VORBEE, VOO v o vt et i 7V
INpUt VORAge . . .o e e e 7V
Operating free-air temperature range: SN54ALS161, SNB4AS161 .. ... ............... —-55°Cto125°C
SN74ALS151,SN74AS151 ... ... ... i 0°Cto70°C
Storage temperature range . . . . .. v .t it i e e I PN —-65°Cto 150°C
T {l’
2-130 EXAS
INSTRUMENTS
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SN54ALS151, SN74ALS151
1 OF 8 DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54ALS151 SN74ALS151

MIN NOM MAX | MIN NOM MAX uNIT
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
ViH High-level input voltage ) 2 2 \
VL Low-leve! input voltage 0.7 0.8 \
I0H High-level output current -1 ~-2.6 | mA
loL Low-leve! 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)

N

PARAMETER TEST CONDITIONS SNS4ALS151 SN74ALS151 UNIT
MIN TYPT MAX | MIN TYPT maX n
VIK Vee = 4.5V, Il = —18 mA -1.5 -1.5 N =
Vee = 45V1056.5V, gy = —0.4 mA Vee-2 Vee-2 3
VOH Vee =45V, loH = -1 mA 2.4 3.3 Vv d
Vee =45V, IoH = —2.6 mA 2.4 3.2 Q
V =45V, loL = 12 mA 0.25 0.4 0.25 0.4
Vot cc =45V oL w v (7))
Ve =45V, loL = 24 mA 0.35 0.6 <
] Vece =55V, | V=7V 0.1 0.1 mA -
IH Vee = 5.5V, V) =27V 20 20 A c
e Vee = 5.5V, V) =04V -0.1 -0.1 mA ©
It Vee = 6.5V, Vo = 2.26V -30 -112 | -30 -112 | mA (/)]
Icc Vee = 5.5V, Inputs at 4.5 V 7.5 12 7.5 12| mA &l
TAll typical values are at Voc = 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, 1gg.
switching characteristics (see Note 1)
Vgec =45Vtob5y,
CL = 50 pF,
FROM TO RL = 500 @,
PARAMETER NIT
(INPUT) (OUTPUT) .Ta = MIN to MAX v
SN54ALS151 SN74ALS151
MIN MAX | MIN MAX
t 4 21 4 18
PLH A,B,orC Y ns
tPHL 8 35 8 24
t 7 36 7 24
PLH A, B orC W ns
tPHL 7 26 7 23
t 3 14 3 10
PLH Any D Y ns
tPHL 5 21 5 15
1| 3 23 3
PLH Any D w 18 ns
tPHL 4 20 4 15
1 —
PLH S v 4 21 4 18 ns
tPHL 4 25 4 19
1 —
PLH 5 w 5 27 5 LI [
tPHL 5 26 5 23
NOTE 1. Load circuit and voltage waveforms are shown in Section 1.
T {l’
EXAS 2-131
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SN54AS151, SN74AS151
1 OF 8 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 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
IoH High-level output current -12 -15 mA
loL Low-level output current 32 48 mA
TA Operating free-air temperature -55 125 o] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
2 SN54AS151 SN74AS151
AMETE TEST CONDITIONS UNIT
PAR R MIN TYPT MAX | MIN TYPT MAX
> ViK Vee = 4.5V, h = —18 mA -1.2 ~-1.2 v
- Vee =45Vto55V, Ipy=-2mA Vee-2 Vee-2
(5] VoH Vee =45V, IoH = —12mA 2.4 3.2 \
[V Veg =45V, IopH = —156 mA 2.4 3.3
= Vec = 45V, oL = 32 mA 0.25 0.5
o | Vou — — v
Vee = 45V, loL = 48 mA 0.35 0.5
> A, B, orC 0.2 0.2
- Vi = b. , Vi=7V A
O [ [Arothers cc =58V : 0.1 o1 | "
O A, B, orC 40 40
- | V, =55V, V=27V A
S | "™ [Aloters cc 3 20 20 | *
2 o e BorC Veg = 55V Vi =04V - LI
S | [Allothers cc=es =" —05 —0.5
2} ot Vi =55V, Vo = 2.25V -30 -112 | =30 -112 mA
¢] cc (0]
Icc Vee = 6.5V, 18.6 30 18.6 30 mA
TAll typical values are at Veg = 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, Igs.
switching characteristics (see Note 1)
Vegc =45Vtob65V,
C = 50 pF,
FROM TO Ry = 500 2,
PARAMETER ° L uNIT
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54AS151 SN74AS151
MIN MAX MIN MAX
1] 4.5 16 4.5 14.5
PLH A, B orC Y ns
tPHL 45 16 | 4.5 15
t] 4 14.6 4 12
PLH A, B orC w ns
tPHL 4 14.5 12
1 3 11.5 3 10.5
PLH Any D Y ns
tPHL 3 12 3 11
1] 2 8 2 6.5
PLH Any D w ns
tPHL 1 5.5 1 4.5
1 —= 4.5 1 . 14
PLH G Y 5 45 ns
tPHL 3 12.5 3 11
t = 1.5 7 1.5 6
PLH G w ns
tPHL 3 11 3 10
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
T {IP
2-132 i EXAS
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SN54ALS153, SN54AS153, SN74ALS153, SN74AS1563
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS

D2661, APRIL 1982 —REVISED MAY 1986

Permits Multiplexing from N Lines to 1 Line SN54ALS153, SN54AS153 . . . J PACKAGE
SN74ALS153, SN74AS153 . . . D OR N PACKAGE
Performs Parallel-to-Serial Conversion (TOP VIEW)
Strobe (Enable) Line Provided for Cascading (N =
lines to n lines) 16 [ Yie[d vee
B2 1s[]2G
® °‘ALS253 and ‘AS253 Are 3-State Versions of 1c30s  1af]A
These Parts 1c2ds 13[J2c3
: — s 1C1 2C
® Package Options Include Plastic ‘“Small Outline s 12[] 2C2
S e - g 1coJe 11[J2c
Packages, Ceramic Chip Carriers, and Standard Plastic
and Ceramic 300-mil DIPs 1YLz 10f] 2co
GND s o[] 2v .
® Dependable Texas Instruments Quality and Reliability 2
SN54ALS153, SN64AS153 . . . FK PACKAGE )
(TOP VIEW) 7
[8) g
I 0 Ol =
- Z >« =}
(&)
3 212019 =
description : 1c3 4 BRETL WY O
. . 1c2ls 17(] 2¢3 72]
Each of these data selectors/multiplexers contains nefls 16 E NC <
inverters and drivers to supply full binary decoding ‘data 1c1 7 15 2c2 -
selection to the AND-OR gates. Separate strobe inputs (G) 1colls 14 q 2C1 [
are provided for each of the two four-line sections. 910 111213 . ©
The SN54ALS153 and SN54AS153 are characterized for 00 >0 9
operation. over the full military temperature range of gz« Q <
~55°C to 125°C. The SN74ALS153 and SN74AS153
~are characterized for operation from 0°C to 70°C. NC — No internal connection
logic symbolt
(14
(2) 0 }G?
FUNCTION TABLE L! -
SELECT DATA INPUTS STROBE | OUTPUT (1) mux
INPUTS 1G ot N
8 A |co c1_c2 c3 G Y €055 0 ”
X X [x x X X H L e —
L L L X X X L L 1c2 (3) :2;
L L H X X X L H 25 s el
L H X L X X L L (o
L H |X H x X L H 2cq A0 |9 Ly
H L (X X L X L L 26 1120
H L |x x H X L H 23 12
H H X X X L L L
H H X X X H L H T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
X IEC Publication 617-12.
Select inputs A and B are common to both sections. Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
cunengfgs of publicahtion date.fl;rndurits conform b
to specifications per the terms of Texas Instruments EXAS 2-133
dard warranty. Producti does not
necessarily inclu!ia testing olv;ll parameters. INSTRUMENTS
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SN54ALS153, SN54AS153, SN74ALS153, SN74AS1563
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS

logic diagram (positive logic)

-~ D
1G

INSTRUMENTS
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2O
(ico 42 . |
[
i (5) —
2 1C1 (7)  OUTPUT
DATA 1 < L v
' (4) —
> 1c2
-
o 1
3 \1 c3
o e
> 2) ©
7)) B
(9]
-—" SELECT
= <
(2]
c (14) L
" L
N
10
o -
{11}
2¢C1 —
DATA 2 1 . (9) OUTPUT
12
2C2 2 { 2Y
) |
[
(13)
\2C3
<
_ (15
26 —OD
Pin numbers shown are D, J, and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPIY VOIAGE, VO« o v i v et it e e e e e e e 7V
IPUE VORagE . . o e e e e e e e e e e e 7V
Operating free-air temperature range: SN54ALS153,SN54AS1563 .. ................. —-55°Cto125°C
SN74ALS153,SN74AS8153 .. ..... ... .. .. 0°Cto70°C
Storage temperature range . . . . o .o v vttt e e e e e -65°Cto150°C
i
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SN54ALS153, SN74ALS153
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN64ALS153 SN74ALS153

. MIN NOM MAX | MIN NOM MAX unIT
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 0.7 0.8 v
I0H High-level output current -1 -2.6 mA
loL Low-level output current 12 24 mA
TA Operating free-air temperature -56 125 4] 70 °C

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

SN54ALS153 SN74ALS153
PARAMETER TEST CONDITIONS T UNIT
MIN TYPT MAX | MIN TYP MAX 3
VIK Ve =45V, I = —18 mA -1.5 -1.5 \ '5
Vcg =45Vtob55V, Igy = -04mA Vee-2 Vee-2 Q
VOH Vce = 4.5V, IoR = -1 mA 2.4 3.3 v =
Vee = 45V, 1OH = —2.6 mA 24 3.2 O
Vee = 45V, loL = 12 mA 0.25 0.4 0.25 0.4 wn
VoL \%
Voo = 45V oL = 24 mA 035 05 <
I} Vee = 5.5V, Vi=7V 0.1 0.1 mA o]
H Vce = 5.5 V; Vi =27V 20 20| A €
e Vee =55V, Vi =04V -0.1 -0.1 mA ©
PE; Voo = 55V, Vo = 225V ~30 112 | —30 112 | mA (_’|>
Icc Vge =58V, All inputs at 4.5 V 7.5 14 7.5 14 mA <
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, Igs.
switching characteristics (see Note 1)
Ve =45Vto55V,
. CL = 50 pF,
FROM ) T RL = ,
PARAMETER 0 L = 5000 UNIT
{INPUT) (OUTPUT) TA = MIN to MAX
SN64ALS153 SN74ALS163
MIN MAX | MIN MAX
1
PLH AorB Y 5 29 5 21 ns
tPHL 5 27 5 21
1| 3 15 3 10
PLH Data (Any C) Y ns
tPHL 2 18 4 15
1] 27
PLH G Y 5 5 18 ns
tPHL 3 22 5 18
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
i
I TEXAS JU. 2135
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SN54A8153, SN74AS153

DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54AS163 SN74AS153 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  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 \
loH High-level output current -12 -156 mA
oL Low-level output current 32 48 mA
TA Operating free-air temperature -55 1256 0 70 °C
2 electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54AS153 SN74AS153
TEST CONDITIONS
PARAMETER i MIN TYPT MAX | MIN TYPT_max | O
> vk Ve = 4.5V, | = -18 mA -1.2 -1.2 [ v
5 Vec = 45Vt055V, IgH = -2mA Veo-2 Veo-2
VOH Vee = 4.5V, IoH = ~12 mA 2.4 3.2 \
g Vee = 45V, loH = =16 mA 2.4 3.3
2 [ Vee = 4.5V, oL = 32 mA 0.25 0.6 v
> oL Voo =45V oL = 48 mA 035 05
» |, &8 Vee = 5.5V V=7V 02 02 A
o ' Al others cc " ! 0.1 X
- A, B 40 40
- l \Y =55V, Vi =27V A
o H Al others ce ! 20 0 | *
s [, [&B Y 5.5V, V) =04V ! — A
=55V, = 0. m
a |- [Alothers cc ' ~05 ~0.5
B Vce = 55V, Vo = 2.26V -30 —112 | -30 —112 | mA
Outputs high 16 26 16 26
! Vee =565V, A
cc cc Outputs low 21 33 21 33 | "
TAll typical values are at Vee = 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-
switching characteristics (see Note 1)
Vcc =45Vt 6.5V,
CL = 50 pF,
FROM TO RL = 500 Q,
PARAMETER UNIT
(INPUT) (QUTPUT) Ta = MIN to MAX
' SN54AS153 SN74AS153
MIN MAX MIN  MAX
t 14 3 12.5
FLH AorB Y 3 ns
tPHL 3 12.5 3 11
t 2 8 2 7
PLH Data {Any C) Y ns
tPHL 2 8.5 2 8
t - .
PLH g v 3 13 3 11.5 ns
tPHL 2 10 2 9
NOTE 1. Load circuit and voltége waveforms are shown in Section 1.
i
2-136 Texas b
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SN74ALS156
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER
WITH OPEN-COLLECTOR OUTPUTS

02930, JUNE 1986

® Applications: D OR N PACKAGE
Dual 2-Line to 4-Line Decoder (TOP VIEW)
Dua.ll 1-Line tP 4-Line Demultiplexer 1c[ Te vee
3-Lfne to 8-Line Decoder 1502 15[ 28
1-Line to 8-Line Demultiplexer 83 1a[12G
® Individual Strobes Simplify Cascading for 1v3 4 1A
Decoding or Demultiplexing Larger Words 1v2[s 12[]2v3
' 1wv1[Qe 11[d2v2
description wollz  1w[d2v1
The "ALS 156 circuits feature dual 1-line to 4-line GNDLis 24 2Y0
demultiplexers with individual strobes and FN PACKAGE
common binary-address inputs in a single 16-pin (TOP VIEW) (e
package. When both sections are enabled, the o o
common binary-address inputs sequentially voQ ;JI(L\‘) 0
select and route associated input data to the o o 3 i 2 e e =
appropriate output of each section. The 321219 _ 3
individual strobes permit enabling or disabling : B4 18[] 2G =
each of the 4-bit sections as desired. 1Y3Ps 170A (&]
) ) . , NC[}6 16[ NC wn
Data applied to input 1C is inverted at its outputs 1wva2h7 15 2v3 <
and data applied at input 2C is not inverted 1v1 hs 1af] 2v2
through its outputs. The inverter following the 9 101112 13 'g
1C data input permits use of the "ALS156 as a @©
3-line to 8-line demultiplexer without external £99¢9¢ »n
gating. All inputs are clamped with high- B N |
performance Schottky diodes to suppress line NC—No internal connection <

ringing and simplify system design.

The SN74ALS156 is characterized for operation logic diagram (positive logic}
o o
from 0°C to 70°C. STROBE (2) (7} OUTPUT
1G 1Y0
DATA (1) [ 5

(6) OUTPUT
1Cc Y1

{ (5) OUTPUT
1v2
SELECT (3] S
B

| (4) OUTPUT
1v3

' [ (9) OUTPUT
SELECT (13) | 2vo
A d
(10) OUTPUT
O Vo
DATA {15) i (11) OUTPUT
2C 2Y2
STROBE (14) 12) OUTPUT
2G 2Y3

Y

Copyright © 1986, Texas Instruments Incorporated

PRODUCTION DATA documents contain information ™ .

current as of publication date. Products conform to . M

spee:‘flt::tions petr tl;,e tdern{g of Texas .Instéuments TEXAS . 2.137
standard warranty. Production processing does not -
necessarily include testing of apll paramgters. lNSTRUMENTS
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SN74ALS156
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER
WITH OPEN-COLLECTOR OUTPUTS

logic symbolsT (alternatives)
2-LINE TO 4-LINE DECODER

FUNCTION TABLE

inputs 1G and 2G connected together

t These symbols are in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
Pin numbers shown on logic symbols are for D and N packages only.

XY 2.LINE TO 4-LINE DECODER
z 0aQ % 10 OR
1542 ] ena 122 >T w1 1-LINE TO 4-LINE DEMULTIPLEXER
et 220 LM—)— 1v2
POETETIN - 3aOf~—— V3 INPUTS OUTPUTS
3) @ SELECT | STROBE | DATA
B—2 050 =—(10) 2vo B A 1G 1c [1vo 1vy1 1v2 1v3
= aa o ® S T X x| H X |H _H H H
PRIl N ENB 25 Qf~——2v2
e _05) 3 o2 5y L L L H L H H H
2 L H L H H L H H
1-LINE TO 4-LINE DEMULTIPLEXER H L L H H -H L H
H H L H H H H L
. P PRl J } o2 X X X L H H H H
5 B (3) " 3
R
INPUTS
o DMUX - OUTPUTS
3 @ oo~ 1vo SELECT | STROBE | DATA
o 6——as 1o s B A | 2G 2C [2v0 2v1 2v2 2v3
> -1, 20 >%— 1v2 X X H X | H H H H
7 30 % 1va Lo L Lt H H H
2vo L H L L H L H H
= (14)
g % 18) ¥::S: v H L L L | H H L H
0 2c—— o 28 H H L L |H H H L
g, v X X X HlH H H H
73
3-LINE TO 8-LINE DECODER FUNCTION TABLE
v 3-LINE TO 8-LINE DECODER
0L s O) 5vg OR
PR P 1 opt0_ 5y 1-LINE TO 8-LINE DEMULTIPLEXER
3) (1)
B——q2 20P~——2v2
el 32 02 L. INPUTS OUTPUTS
. |(15) ]4 () STROBE :
b4 ST SELECT © M (2 (3 (4 (5 (6) (7)
E_&‘ 50 P2 11 OR DATA
14 ]EN 6 %:—wz ¢t B A GE  [2v0o 2v1 2v2 2v3 1v0o 1Y1 1v2 1v3
70~ 1v3 X X X H H H H H H H H H
L L L L L H H H H H H H
1-LINE TO 8-LINE DEMULTIPLEXER LL H L H L H H H H H H
DMUX oQ&zvo L H L L H H L H H H H H
At | o 10 ::‘1’: 2v1 L H H L H H H L H H H H
N 0 20P™ o 2V H L L L H H H H L H H H
c—eqlt) G7  3op~ 2v3 H L H L H H H H H L H H
68 ]z 49\:3 1v0 H H L L H H H H H H L 'H
GgZd Y o 1v1 H H H L H H H H H H H L
(14 sobP~21v2
70 4 1v3 ¥ ¢ = inputs 1C and 2C connected together
§5G =
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SN74ALS156
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER
WITH OPEN-COLLECTOR OUTPUTS

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

Supply voltage, VCC - - - <+« v e v e e e e e e 7V
Input voltage . ........ ... ... .. ... ... e 7V
Operating free-air temperature range . . . . ... oo vttt ettt e e 0°C to 70°C
Storage temperature range . ... ..........oieeeinna., e —-65°C to 150°C

recommended operating conditions

MIN NOM MAX UNIT
Vce Supply voltage 4.5 5 5.5 \%
ViH High-level input voltage 2 \ o
ViL Low-level input voltage 0.8 \ 2
VOoH High-level output voltage 5.5 \ Neoud
loL Low-level output current 8 mA
TA Operating free-air temperature 0 70 °C ﬂ
. e . . - =]
electrical characteristics over recommended operating free-air temperature range (unless otherwise 2
noted) (3
PARAMETER TEST CONDITIONS MIN TYP! MAX UNIT (7))
ViK Vee = 4.5V, = —18mA -1.5 v <«
V =45V, | =4 mA 0.25 0.4
VoL cc oL Loy v -
Vce = 4.5V, loL = 8 mA - 0.35 0.5 c
10H Vce = 45V, VoH = 5.5V 01 | mA @
I Vee = 5.5V, Vi =7V 0.1 mA [75)
I Vee = 55V, Vi = 27V 20 | sA -l
iL Vee = 5.5V, Vi=04V -0.1 A <
lccL Vee =565V 5 9 mA
T All typical values are at Vece = 5V, Ta = 256°C.
switching characteristicst
Veec =5V, Vec = 45Vt 55V,
- . CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO RL = 500 Q, Ry = 500 Q, | UNIT
. Ta = 25°C Ta = 0°C to 70°C
TYP MIN MAX
1 30 13 55
PLH A B 1v, 2v ns
tPHL 12 6 - 25
) 38 18 0
tPLH 1c v 5 ns
tPHL 12 6 23
= 24 13 38
IPLH 15 v ns
tPHL 13 6 22
P . 24 13 38
{PLH 2T, 2G 2y ns
tPHL 13 6 22
*For load circuits and voltage waveforms see Section 1.
%
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SN54ALS157, SN54ALS158, SN54AS157, SN54AS158
SN74ALS157, SN74ALS158, SN74AS157, SN74AS158
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS

D2661, APRIL 1982 —REVISED MAY 1986

® Buffered Inputs and Outputs SNB4ALS’, SN54AS’ . . . J PACKAGE
SN74ALS’, SN74AS’ . . . D OR N PACKAGE

® Package Options Include Plastic “*Small (TOP VIEW)

Outline’” Packages, Ceramic Chip Carriers,

and Standard Plastic and Ceramic 300-mil a8 O Yis[d vee

DIPs - 1A 151G
18 14]] 4A

° .
Dependable Texas Instruments Quality and v [ 13[] 48

Re'lab‘ﬂlty 2a 12[] 4y

o 28 (] 1] 3A
description : 2v [ 10[] 3B

gl ] 3Y

W~ O AWN

These monolithic data selectors/multiplexers GND
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 SN54ALS’, SN54AS’ . . . FK PACKAGE
selected from one of two sources and is routed (TOP VIEW)

to the four outputs. The ‘ALS157 and ‘AS157
present true data whereas the ‘ALS158 and
‘AS158 present inverted data to minimize
propagation delay timq. B

[Z]
-

ircui

aA
48
NC
ay
3A

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.

9 10111213

logic symbolst

ALS and ASC

[sa]
>'OL)>-<"_J

‘ALS157,'AS157 Ng=E©

15) EN NC—No internal connection

ap & G1
m | X FUNCTION TABLE

w1 MUx @y INPUTS OUTPUT Y
1

(5) DATA . .
2A (7 STROBE | SELECT ALS157 | ‘ALS158

(6} — 2 . .
28 A/B AS157 | 'AS158

(11
3A (9) L H
b——— 3Y
1. (10

{14)
aA (12)
L a4y
8 (13)

‘l’;

]

1A

— I

x

rrrrr I
I I rr X
X X I r X{p
I~ X X X|®

L
H
L
H

-

‘ALS158, '‘AS158

15)
(i)

ol
m
2

2)
(3)

{5)
(6) ﬁ 2y

(11) ™
(10) P~ 3v

(14)
(12)
(13) e 4Y

MUX

g ¥ gy
H

b 9y

|

w
>

o
>

48

tThese symbols are in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

information current as of publication date.
Products conform to specifications per the terms TE
of Texas Instruments standard warranty.

XAS
does. not INSTRUMENTS

¥ P!
include testin| 3
g of all parameters. POST OFFICE BOX 655012 + DALLAS, TEXAS 75265

PRODUCTION DATA documents contain . Copyright © 1982, Texas Instruments Incorporated
{l’
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SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158

QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS

logic diagrams (positive logic)

suna.) S pue g1y H

1A

2A

28

3A

3B

4A

4B

_ SELECT A/B

1A

2A

2B

3A

38

4A

4B

SELECT A/B

(2)

‘ALS157

(3)

(5)

(6)

(11}

(10}

(14)

(13)

(15)
(1)

(2)

[

"ALS158

(3)

(5)

(6)

(11)

(10)

(14)

(13)

(15}
(1)

STROBE G —--—qt:jj_

Pin numbers shown are for D, J, and N packages.

4)

(7

9)

(12)

(9 3y

{12) ay
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SN54AS157, SN54AS158, SN74AS157, SN74AS158
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS

1A

1B

2A

2B

3A

3B

4A

4B

STROBE G
SELECT A/B

1A

2A

2B

3A

3B

4A

48

STROBE G

SELECT A/B ——
Sl
N

logic diagrams (positive logic) ‘AS157

(2)

(3)

{5)

{6)

(11)

(10)

(14)

(13)

j»——Do——-—
N
|

(15) <D
(1)

‘AS158
(2)

(3)

(5)

(6)

(1)

(10)

(14)

(13

(15) :D
1)

(4)

(12)

(4)

(7)

(9)

(12) ay

ALS and AS Circuits B8

%

Pin numbers shown are for D, J, and N packages.

‘tip
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SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS

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

SUPPIY VORAGE, VO - -t v v v et et ettt et e e et e et e e e e

Input voltage
Operating free-air temperature range: SN54ALS157, SN54ALS158

SN74ALS157, SN74ALS168 . .......

Storage temperature range

recommended operating conditions

-55°C to 125°C
0°C to 70°C
—-65°C to 150°C

SN54ALS157

SN74ALS157
SN54ALS158 SN74ALS158 UNIT
2 MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 55| 4.5 5 5.5 v
VIH High-level input voltage 2 2 \%
> ViL Low-level input voltage 0.7 0.8 \
r IoH High-level output current -0.4 -0.4 mA
» oL Low-level output current 4 8 | mA
o TA Operating free-air temperature -55 125 o] 70 °C
a
> electrical characteristics over recommended operating free-air temperature range (unless otherwise
tn hoted
O SN54ALS157 SN74ALS157
=" PARAMETER TEST CONDITIONS SN54ALS158 SN74ALS158 UNIT
2 MIN TYPT MAX | MIN TYPT MAX
- Vik Vee = 456V, I = —18 mA -1.2 -1.2 \
[ VoH Vce =45Vtob5V, Ig4 = -0.4mA Vee-2 Vee-2 \
VoL Vee =45V, loL = 4 mA 0.25 04 025 0.4
Vce = 4.5V, IoL = 8 mA 0.35 0.5
I Vce = 5.5V, Vi=7V 0.1 0.1 | mA
[ Vce = 5.6 V, Vi =27V 20 20 | #A
m Vce = 5.5V, V| = 0.4V -0.1 -0.1 [ mA
ot Vee = 6.5V, Vo = 226V -30 -112 |-30 -112 | mA
Icc i,ALSL Vee = 6.5V See Note 1 6 L 6 LA mA
'ALS158 ! 5 10 5 10
tan typical values ae at Vg = 6V, Tp = 25°C.
#The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit current, Ios.
NOTE 1: Igc is measured with 4.5 V applied to all inputs and all outputs open.
Mg
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SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS

‘ALS157 switching characteristics (see Note 2)

Vee = 5 V. Vee = 45Vt 5.5V,
CL = 50 pF, CL = 50 pF,
FROM T0 RL = 500 Q, RL = 500 Q
PARAMETER (INPUT) (OUTPUT) Ta = 25°C TaA = MIN to MAX UNIT
"ALS157 SN54ALS157 SN74ALS157
TYP MIN MAX | MmN MAX
1 9 4 17 4 14
PLH AorB Y ns
tPHL 6 2 15 2 12
.t _
PLH 8 v 15 7 28 7 24 ns
tPHL 9 4 16 4 13
1] —_
PLH g v 14 7 25 7 20 ns 2
tPHL 10 4 18 4 13
. . . . e m
ALS158 switching characteristics (see Note 2) §
Ve = 5V, Vec =45Vt 55V, 2
CL = 50 pF, CL = 50 pF. 'Cs
FROM TO R = 500 Q, RL = 500 Q
PARAMETER (INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX unit [ D
"ALS158 SNG4ALS158 SN74ALS158 <
TYP MIN MAX [ mMIN MAX 'g
1 4
PLH AorB Y 9 18 4 18 ns (1]
tPHL 5 2 12 2 8 7))
t — 13 5 22 1
PLH A/B Y 5 8 ns -
tPHL 13 5 22 5 18 <
1 =
PLH 3 v 13 5 22 5 CH
tPHL 13 5 22 5 18
NOTE 2: Load circuit and voltage waveforms are shown in Section 1.
T {I’
EXAS 2-145
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265




SN54AS157, SN54AS158, SN74AS157, SN74AS158
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS

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

SUPPIlY VOIAGE, VO v v v v v et e e e

Input voltage
Operating free-air temperature range: SN54AS157, SN54AS158
SN74AS157, SN74AS158

Storage temperature range

recommended operating conditions

-55°C to 126°C
0°C to 70°C
—-65°C to 1560°C

SN54AS157 SN74AS157
SN54AS158 SN74AS158 UNIT
2 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 current -2 -2 mA
(72} loL Low-level output current 20 20 mA
Q TA Operating free-air temperature -55 125 o} 70 °Cc
2
> electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
77]
(@) SN54AS157 SN74AS$157
X' PARAMETER TEST CONDITIONS SN54AS158 SN74AS158 UNIT
g MIN TYPT mMAX | MIN TYpPT MAX
- VK Vee = 4.5V, I = =18 mA -1.2 -1.2 \
(] VoOH Ve = 45V1t055V, Igy = -2mA Vec-2 Voo -2 v
VoL Vce = 4.5 V, oL = 20 mA 0.35 0.5 0.35 0.5 v
A/B 0.2 0.2
= V =55V, Vi=7V A
h A B, or G ce ! 0.1 o1 | ™
A/B 40 40
= V =55V, Vi =27V A
"W A B od cc 1 =27 20 20 | *
I AR v 5.5V V| =04V =1 - A
= = 5.5V, = 0. m
L [ABorG cc ' —0.5 ~0.5
Io* Vee = 5.5V, Vo =225V | -30 -112 | -30 -112 mA
! '‘AS157 v - 55V 17.5 28 17.56 28 mA
CC [“asiss cc == 156 225 156 22.5
TAIll 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 current,lpg.
%
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SN54AS157, SN54AS158, SN74AS157, SN74AS158
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS

‘AS157 switching characteristics (see Note 2)

Vg = 4.5V 10 5.5V,
CL = 50 pF,
. T _ ]
PARAMETER - FROM o AL = 5009 UNIT
(INPUT) (OUTPUT) TA = MIN to MAX
SN54AS157 SN74AS157
MIN MAX [ MIN . MAX
t 1 75| 1
PLH AorB Y 6 ns
PHL 1 6.5 1 5.5
1 —_
PLH =8 v 2 12 2 nl
tPHL 2 12 2 10
: = 2 T2 . 2
PLH g v 12 105 [
tPHL 2 8.5 2 7.5
‘AS158 switching characteristics (see Note 2) 2
Vge = 45V 1055V, 3
CL = 50 pF, 5
FROM TO R = Q,
PARAMETER L = 500 UNIT
(INPUT) (OUTPUT) Ta = MIN to MAX [7)]
' SN54AS158 SN74AS158 =4
MIN MAX | MIN MAX b o]
t 1 6 1 5 c
PLH AorB Y ns [+
tPHL 1 5.5 1 4.5 n
t - 2 .
PLH B v 2 ' i -
tPHL . 2 11.5 2 10.5 <
tPLH = 2 8 2 6.5
G Y ns
tPHL 2 11.5 2 10

NOTE 2: Load circuit and voltage waveforms are shown in Section 1.

i
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SN54ALS160B THRU SN54ALS163B, SN54AS160 THRU SN54AS163
SN74ALS160B THRU SN74ALS163B, SN74AS160 THRU SN74AS163
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

D2661, APRIL 1982—REVISED MAY 1986

® Internal Look-Ahead for Fast Counting SN54ALS’, SN54AS’ . . . J PACKAGE
SN74ALS’, SN74AS’ . .. D OR N PACKAGE
® Carry Output for n-Bit Cascading (TOP VIEW)
L] Synchronous Counting ’ &R O Trel vee
® Synchronously Programmable CLK []2 15[ RCO
® Package Options Include Plastic ‘’Small Outline’” '; Ei :;%g‘\
Packages, Ceramic Chip Carriers, and Standard chs 20 QB
Plastic and Ceramic 300-mil DIPs ¢
: D {]e 1ndap
©® Dependable Texas Instruments Quality and ENP 7  1o[JENT
Reliability GND s 9] ] LOAD
description 2
These synchronous, presettable counters feature an internal carry - SN54ALS’, SNG4AS' . . . FK PACKAGE
look-ahead for application in high-speed counting designs. The (TOP VIEW) &’
‘ALS160B, ‘ALS162B, '‘AS160, and ‘AS162 are decade counters, '5
and the ‘ALS161B, ‘ALS163B, ‘AS161, and ‘AS163 are 4-bit ol =S 8 8 [3]
binary counters. Synchronous operation is provided by having all Ol Z > o =
flip-flops clocked simultaneously so that the outputs change 3 (&)
coincident with each other when so instructed by the count-enable A Qa 7]
inputs and internal gating. This mode of operation eliminates the B Qg <
output counting spikes that are normally associated with NC NC o
asynchronous {ripple clock) counters. A buffered clock input C Qc g
triggers the four flip-flops on the rising (positive-going) edge of D Qp w
the clock input waveform. 9 10 111213 |
These counters are fully programmable; that is, they may be preset % % (Z) 2 E <
to any number between O and 9, or 15. As presetting is wo o w
synchronous, setting up a low level at the load input disables the
counter and causes the outputs to agree with the setup data after NC—No internal connection
the next clock pulse regardless of the levels of the enable inputs.
The clear function for the ‘ALS160B, ‘ALS161B, ‘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 ‘ALS1628B, ‘ALS163B, '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 by decoding the Q outputs for the maximum
count desired. The active-low output of the gate used for decoding 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 Qp
high). This high-level overflow ripple carry puise 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 SN54ALS160B through SN54ALS163B and SN54AS160 through SN54AS163 are characterized for operation
over the full military temperature range of —55°C to 125°C. The SN74ALS160B through SN74ALS163B and
SN74AS160 through SN74AS163 are characterized for operation from 0°C to 70°C.
PRODUCTION DATA documents contain information . Copyright © 1982 by Texas Instruments Incorporated
current as of publication date. Products conform Q‘
to specifications per ‘the terms of Texas Instruments TE 2-149
necessarily incluﬂs'testing nf"i'ill parav;t;it:?:.nm [NSTRUMENTS
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SN54ALS160B, SN54ALS162B, SN54AS160, SN54AS162
SN74ALS160B, SN74ALS162B, SN74AS160, SN74AS162
SYNCHRONOUS 4-BIT DECADE COUNTERS

logic symbolst

‘ALS160B AND ‘AS160 DECADE
COUNTERS WITH DIRECT CLEAR

‘ALS162B AND ‘AS162 DECADE
COUNTERS WITH SYNCHRONOUS CLEAR

INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265

" CTRDIV10 . CTRDIV10
CLR -(—9-;-5 CT=0 CLR Wb 5CT=0
LOAD —t M1 L0AD ——ﬁ m1
{10 M2 (19 RCO (10) vz %) RCO
ENT =163 3¢T=9 ENT =] G3 3cT=9
ENP G4 ENP G4
(2) (2}
CLK C5/2,3,4+ H CLK ~———1(C5/2,3 4+
r
(3. (14) 14
: 2 Al 150 (1] Qa A 150 (1] LU
{4) (13) (4) (13)
B [2] Qp B (2] Qg
(5) (12) : (5) (12)
(o} (4] Q¢ c (4] Qc
> (6) 11 (6) (11)
- D (8] Qp D [8] . Qp
»n .
ay ‘ALS160B and ‘AS160 logic diagram (positive logic)
3 ==
a CLR- o o>
LOAD Tor ]
> ENT S (15) RCO
2] enp-{ZL - —
) AVA
= 2)
o CLK o——
c (14)
= { —T>C1 ——— Qp
7 —t: 1D
R
A (3) | D.|
L et (13) og
——q1D
MR -
L j
— 1o 112 o
1D
¢ 18 | ok
>C1 (1) Qp
1D
R
D {6}
tThes\e symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
‘ALS162B and v’AS162 decade counters are similar; however the clear is synchronous as shown for the ‘ALS163B and ‘AS163 binary counters.
T {l’
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SN54ALS161B, SN54ALS163B, SN54AS161, SN54AS163
SN74ALS161B, SN74ALS163B, SN74AS161, SN74AS163
SYNCHRONOUS 4-BIT BINARY COUNTERS

logic symbols T

‘ALS161B and ‘AS161 BINARY
COUNTERS WITH DIRECT CLEAR

‘ALS163B AND ‘AS163 BINARY
COUNTERS WITH SYNCHRONOUS CLEAR

o CTRDIV16 mn CTRDIV16
CLR K_b cT=0 CLR Wb 5CT=0
L0AD —t M1 CoAD M1
M2 (15) M2 (15)
(10) 3CT=15 p——— RCO (10) 3CT=15 p———o RCO
ENT 7 G3 ENT T G3
ENP G4 - ENP G4 .
ek 2 EC5/2.3,4* ek 2 besiz3ar
r 0
3 (14) (14)
A :4: 150 (1] T3 OA A ::: 15D (1) a5 0A 2
B [2] Q B (2] ——— QB .
(5) (12) {5) (12}
C — {4] Qc [ [4] Qc
{(6) (11 (6) (11} n
D (8] Qap D ——— (8] Qp x
3
=
‘ALS163B and ‘AS163 logic diagram (positive logic) (3
cir A
CLR —
ToAD -2l 2
ent 100 . : ;
ENP (7) _—h (15) RCO ©
— c
) ©
n
=
ck -2 Do
1
L o1 |14 Qa
—d1D
A (3) | °—|
| .
—>C1 a3 Qg
— 41D
B (4) |
c (5)
b (6} :>-]
T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
*ALS161B and 'AS161 synchronous binary counters are similar; however the clear is asynchronous as shown for the ‘ALS160B and ‘AS160 decade counters,
T *IP
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SN54ALS160B, SN54ALS162B, SN54AS160, SN54AS162
SN74ALS160B, SN74ALS162B, SN74AS160, SN74AS162
SYNCHRONOUS 4-BIT DECADE COUNTERS

typical clear, preset, count, and inhibit sequences

DATA

'ALS160B, ‘AS160, ‘ALS162B, ‘AS162

llustrated below is the following sequence:
Clear outputs to zero (‘ALS1608 and ‘AS160 are asynchronous; ‘ALS162B and ‘AS162 are synchronous)

>
-
wn
)
=] INPUTS
2
>
»
Q
=
0
£

1.

2.
3.
4,

Preset to BCD seven
Count to eight, nine, zero, one, two, and three
Inhibit

l 1
@ ENP I { I : '
Lo of o L
| | | i !
| ) t ; | :
ENT 1 X \ r ! ! I
] 1 ] | [l
—_— _ll ! ! '
LY | I I e
] i 1
| ] ) 1
- /1 /M
% __ _1_ | [
OUTPUTS ! ! : .
Q¢ _ : ) | | [}
S :
@ ___ _ _l_’__[_——L :
; | | t 1
[} ]
| |
RcO } 1 | i I | :
P 7 is8 8 o 1 2 3
l ' = COUNT —= INHIBIT
SYNC PRESET
CLEAR
ASYNC
CLEAR
. T *lf
2.152 EXAS
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SN54ALS161B, SN54ALS163B, SN54AS161, SN54AS163
SN74ALS161B, SN74ALS163B, SN74AS161, SN74AS163
SYNCHRONGUS 4-BIT BINARY COUNTERS -

typical clear, preset, count, and inhibit sequences

‘ALS161B, ‘AS161, ‘ALS163B, ‘AS163

lllustrated below is the following sequence:
1. Clear outputs to zero ("ALS161B and ‘AS161 are asynchronous; ‘ALS163B and ‘AS163 are synchronous)
2. Preset to binary twelve
3. Count to thirteen, fourteen, fifteen, zero, one, and two
4. Inhibit

cR _ [
LOAD I I
I
d | F———— — — —_— —_ = = —
A | 1
: x
S R s
DATA T _—— —_—— = — = — - — — =
INPUTS ! _.________.____6
c | | 1
—_— o — e — et —— — <
1
o_| | : b o — e e — et - —m D
~ | c
| n
| | [ : |
Enp I I <
|
b b i
ENT [ o ] ]
Com = ’
—_ 1
S N LI U
| L}
— | 1 ]
e 43 ] T
OUTPUTS & H H :
- T/ /|
L O e B 1 |
1
—_ |
w A [ I |
- T :
RCO L L [ ] |
! ] 12 13 14 15 0 1 2}
l COUNT }. INHIBIT— &
SYNC PRESET
CLEAR
ASYNC
CLEAR

{ip
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SN54ALS160B THRU SN54ALS163B
SN74ALS160B THRU SN74ALS163B
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

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

Supply VOltage, VO G -« vt e e s 7V
0T U Y7o | =T T 7V
Operatmg free-air temperature range: SN54ALS160B thru SN54ALS163B. . ... .......... —-55°C to 125°C

SN74ALS160B thru SN74ALS163B ... ............... 0°C to 70°C
Storage temMpPerature FBNGE . . . ... vt ui ettt et ettt e e —65°C to 1560°C

recommended operating conditions

SN54ALS160B SN74ALS160B
THRU THRU
SN54ALS163B SN74ALS1638 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 0.7 0.8 \
10H High-level output current -0.4 -0.4 | mA
oL Low-level output current 4 8| mA
fclock  Clock frequency 0 22 0 40 | MHz
tw Pulse duration CLK high or low . 20 12.5 ns
‘ALS1608, ‘ALS161B CLR low 20 15
A, B,C D . 20 15
LOAD 20 15
‘ALS160B, ‘ALS161B 25 15
. ENP, ENT -
R Setup time £S1 628, ‘ALS163B 20 15 ns
su before CLKT 'ALS160B, ‘ALS161B CLR inactive 10 10
'ALS162B, 'ALS163B fomn 1o _ 20 15
CLR high (inactive) 10 10
th Hold time, all synchronous inputs after CLKT 0 0 ns
TA Operating free-air temperature ~55 125 0 70 °Cc

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

SN54ALS160B SN74ALS160B
PARAMETER TEST CONDITIONS THRU THRU UNIT
SN54ALS163B SN74ALS163B
MIN TYPT MAX [ MIN TYPT MAX
VK Vee =45V, I = —18 mA -1.5 -1.5 \
VoH Vee =45Vtob5YV, Igy = -0.4 mA Vee-2 - Vee-2 \
VoL Vce = 45V, oL = 4 mA 0.25 0.4 0.25 0.4
Vee =45 Y, oL = 8 mA 0.35 0.5
] Vece = 5.5V, V=7V 0.1 0.1 ] mA
[ Vee = 6.5V, V=27V 20 20 pA
[ Vee =565V, V=04V -0.2 -0.2 | mA
Io* Vee = 6.5V, Vo = 2.25V -30 -112 | -30 -112 | mA
Icc . Vee = 6.5V 12 21 12 21 | mA

T All typical values are at Vee = BV, Ta = 25°C.
tThe 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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SN54ALS160B THRU SN54ALS163B
SN74ALS160B THRU SN74ALS163B
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

'ALS160B, ‘ALS161B switching characteristics (see Note 1)

Vgg = 45Vto65V,
CL = 50 pF,
: RL = 500 Q,
FROM TO
PARAMETER Ta = MIN N
(INPUT} (OUTPUT) A to MAX NI
SN54ALS160B SN74ALS160B
SN54ALS161B SN74ALS161B
MIN MAX MIN MAX
frax 22 40 MHz
fPLH CLK RCO 5 34 5 201 ns
tPHL 5 27 5 20 2
tPLH 4 19 4 15
AL CLK Any Q 5 55 5 T ns
1 [2]
PLH ENT RCO 3 18] 3 LN -
tPHL 3 17 3 13 '5
tPHL CLR Any Q 8 27 8 24| ns )
T )
tPHL CLR RCO 11 32 11 23| ns —
(&)
‘ALS162B, ‘ALS163B switching characteristics (see Note 1) 2
Vgg = 45Vt055V, o]
CL = 50 pF, g
RL = 500 Q,
FROM TO
PARAMETER Ta = MIN to MAX UNIT «n
(INPUT) (OUTPUT) -l
SN54ALS162B SN74ALS162B <
SN54ALS163B SN74ALS163B
MIN MAX MIN MAX
fmax 35 40 MHz
1
PLH CLK RCO 5 25 5 Lo
tPHL 5 25 5 20
tPLH 4 18 4 15
CLK A
tPHL nva 6 25 6 20 ns
t
PLH ENT RCO 3 16 3 LN
tPHL 3 16 3 13
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
T {I’
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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)

SUPPIY VORAGE, VO « t v vttt e e e e e e e e e e 7V
INPUL VOIAGE . . . ot ot e e e e e e e e e 7V
Operating free-air temperature range: SN54AS160 thru SNB4AS163 .. ................ -565°C to 125°C

) SN74AS160 thru SN74AS163 . ... ... ... ..ot 0°C to 70°C
Storage temperature FaNGE . . . . .ttt ettt e e e e e e ~65°C to 150°C

recommended operating conditions

SN54AS160 SN74AS160
THRU THRU
SN54AS163 SN74AS163 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
loH High-level output current -2 -2 mA
loL Low-level output current 20 20| mA
fclock  Clock frequency 0 65 o . 75 | MHz
tw Pulse duration CLK high or low — 77 6.7 ns
‘AS160, ‘AS161 CLR low 10 8
A,B,C, D 10 8
LOAD 10 8
Setup time ENP, ENT 10 8
U pefore CLKt  ['AS160, ‘AS161 CLR inactive 10 8 ns
, , CLR low 14 12
AS162, 'AS163 CLR high (inactive) 10 9’
th Hold time, all synchronous inputs after CLKt 2 0 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
SN54AS5163 SN74AS163
MIN Ty MAX | MIN TYPT maAX
Vix - Ve =45V, I} = -18 mA -1.2 1.2 \
VoH Vce =45Vtob55V, Igy = -2 mA Ve -2 Veg-2 \
VoL - Ve = 4.5V, loL = 20 mA 025 0.5 025 05| V
LOAD 0.3 0.3
Iy ENT Vge =55V, V=7V 0.2 0.2 | mA
All other 0.1 0.1
LOAD 60 60
hH | ENT Vee = 5.5V, V) =27V 40 40 | wuA
All other . 20 20
LOAD -1.5 -1.5
L ENT Vee = 5.5V, Vi =04V =1 -1 mA
All other -0.5 -0.5
Io* Vee = 5.5V, Vo = 2.25V -30 ~112 | -30 -112 | mA
Icc Vce = 5.5V 35 53 35 53 | mA

TAll typical values are at Vee =56V, 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.
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SN54AS160 THRU SN54AS163
SN74AS160 THRU SN74AS163
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

‘AS160, ‘AS161 switching characteristics (see Note 1)

Vee = 45Vt 55V,
Cp = 50 pF,
RL = 500 Q,
F
PARAMETER (Il\?:.::') ( 0U1';‘2UT) TA = MIN to MAX UNIT
SN54AS160 SN74AS160
SN54AS161 SN74AS161
MIN MAX | MIN MAX
fmax 65 75 MHz
tPHL RCO 2 14 2 12.5
tpLH CLK RCO (with LOAD high) 1 8.5 1 8| ns
tpLH RCO (with LOAD low) 3 17.5 3 16.5 2
tPLH 1 7.5 M 7
L Q
PHL CLK Any 2 12 2 B3] ™ @
. 10 . h—4
tPLH ENT RCO 15 1.5 31 e =1
tPHL 1 9.5 1 8.5 o
tPHL CLR Any Q 2 14 2 13| ns -~
tPHL CLR RCO 2 14 2 125 ns o
2
‘AS162, ‘AS163 switching characteristics (see Note 1) 'E
Vge = 45Vt 55V, @©
CL = 50 pF, ) [72)
RL = 500 0, -l
PARAMETER (::‘:,“:_) (ou}gur) TA = MIN to MAX UNIT <
SN54AS162 SN74AS162
SN54AS163 SN74AS163
MIN MAX | MIN MAX
fmax 65 - 75 MHz
tPHL . RCO 2 14 2 12.5
tPLH CLK RCO (with LOAD high) 1 8.5 1 8| ns
tpLH RCO (with LOAD low) 3 17.5 3 16.5
1 7.
'PLH CLK Any Q 5 ! LAl
tPHL 2 14 2 13
tPLH 1.5 10 1.5 9
ENT RCO
tPHL C 1 9.5 1 8.5 ne
’ NOTE 1. Load circuit and voltage waveforms are shown in Section 1.
T {l’
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SN54ALS160B THRU SN54ALS163B, SN54AS160 THRU SN54AS163
SN74ALS160B THRU SN74ALS163B, SN74AS160 THRU SN74AS163
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

TYPICAL APPLICATION DATA
N-BIT SYNCHRONOUS COUNTERS

This application demonstrates how the ripple mode carry circuit (Figure 1) and the carry-look-ahead circuit (Figure 2) can
be used to implement a high-speed N-bit counter. The 'ALS160B, ‘AS160, 'ALS162B, and ‘AS162 will count in BCD and
the 'ALS161B, ‘AS161, 'ALS163B, and 'AS163 will count in binary. When additional stages are added, the fpmax decreases
in Figure 1, but remains unchanged in Figure 2.

1s8 LsB
CTR
CLEAR (L} CLR Pl roo €TR CLEAR (L) OB pJer-oCT
1080 ] s LOAD P~y
COUNT (H) : ENT RCO COUNT {H) ENT RCO
DISABLE (L) ENP G3  3CT=MmAX DISABLE (L) e G3  3cT=MAX
G4 G4
> CLK C5/T 34+ cLock CLK c5/T, 34+
- A {150 }—a a—TJ150 Q
LOAD (L) A A
1%2) B — —as 8 — l—as
QO c— — ac c — —Qc
: COUNT (H) D — t— Qp LOADIL) D — ap
o DISABLE {L)
7 CLOCK ——@ CLR cr-0CTR CLR croo CTR
oA | v LoAD M1
R N
@) ENT G3  3CT=MAX €0 Al 63 3cT=max|—2
— ENP ENP
a CLK o ’ CLK Ny
O > C5/T,3,4+ = C5/T,3,4+
c n] C 5
- 15D A —{150 — q,
~+ Qa A
n 8 — ap 8 —| [T
c — Q¢ c — Q¢
o — ap 0 — —op
CLR crooC™® L(;::n cr-0CTR
Li:: M ENTD M RCO
R
T G3  3CT=MAX o e G3  3CT=MAX
c"'P G4 ] o
LK [~ C5/T,3,4+ = C5/T.3.4+
m] 1
a—150 L — aa A 1,50 }—aa
B — - —agp B |- ap
¢ — — ac c— —ac
o — ~— op D l— ap
CLR cr_0CTR CLR cr-0 CTR
LOAD M1 LO:D M
Em 63 3cT-Mmax —RCC zN; 63 3cT=max 22
c’:: o CLK 8
> C5/T,3,4+ . [ C5/T,34+
| L
a—35D — ap a—{150 |— ca
8 —] — o B — — QB
c— — ac : c— —ac|.
0— — cp o—] ap
| |
\ _/ \ /
\/ V
TO MORE SIGNIFICANT STAGES TO MORE SIGNIFICANT STAGES
fMAX = 1/(CLK to RCO tp ) + (ENT to RCO tppy) (N -2) + (ENT tg,,) fMAX = 1/CLK to RCO tpry) + (ENP tgy)
FIGURE 1 FIGURE 2

{if
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PRODUCT SN54ALS164, SN74ALS164
PREVIEW 8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

D2661, APRIL 1982—REVISED MAY 1986

® AND-Gated (Enable/Disable) Serial Inputs SN54ALS164 . . . J PACKAGE
SN74ALS164 . .. D OR N PACKAGE
® Fully Buffered Clock and Serial Inputs (TOP VIEW)
® Di
Direct Clear v ) A 7T vee
® Package Options Include Plastic ‘’Small Outline’” B 2 13] QH
Packages, Ceramic Chip Carriers, and Standard aa [s 12[] ag
Plastic and Ceramic 300-mil DIPs ag [J+ nJag
) I Qc s 0[] Qg
® Dependable Texas Instruments Quality and Reliability ap s of] TR
GND [z 8[] CLK
description SN54ALS164 . . . FK PACKAGE ) 2
{TOP VIEW) :
These 8-bit shift registers feature AND-gated serial inputs and an o
asynchronous clear. The gated serial inputs (A and B) permit (SRR SN n
- - . ) a<zZ2>d =
complete control over incoming data as a low at either input 5
inhibits entry of the new data and resets the first flip-flop to the 3 212019 [T}
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- o
flop. Data at the serial inputs may be changed while the clock is (/5]
high or low, provided the minimum setup time requirements are <
met. Clocking occurs on the low-to-high-level transition of the Ko
clock input. All inputs are diode-clamped to minimize 9 10111213 %
transmission-line effects. Ao O ¥
S5z = _|]..; [72)
The SN54ALS164 is characterized for operation over the full o Qlo -
military temperature range of —-55°C to 125°C. The NC—No Internal connection <
SN74ALS164 is characterized for operation from 0 °C to 70 °C.
logic symbol
0 SRG8
GIR e R
FUNCTION TABLE cLK 8 b c1/ >
INPUTS OUTPUTS A m ]
CLEAR | CLOCK | A B Qa Qg ...QH 8 (2) & 10 £l Qa
L X X X L L L (4) ag
H L X X Qa0 QBo QHo (5) ac
H t H H H Qan  Qgn 1 (6) ap
H t L X| L Qan Qgn 10 o
{11)
H t X L| L Qan Qgn oo OF
Qg
H = high level (steady state), L = low level (steady state) (13) oy
X = irrelevant (any input, including transitions)
t = transition from low to high level. t P . R
QaQ: Qgo. QHo = the level of Qp, Qp, or Ay, respectively, before the ;I'EhC:sP:'\J/Irir;:filor:ss1|r71‘1a2ccordance with ANSIIEEE Std 91-1984 and
indicated steady-state input conditions were established. Pin numbers shown are ';" D. J and N packages.
Qan. Qgn = the level of Qp or Qg before the most-recent t transition
of the clock; indicates a one-bit shift.
PRODUCT PREVIEW documents contain information : Copyright © 1982, Texas Instruments Incorporated
on products in the formative or design phase of 1]
deve]fnpment. Ch;racteristilc _In_iata Iand other TE 2 ‘1 59
specifications are design goals. Texas Instruments -
vgserves the right to ¢ aggs or discontinue these INSTRUM ENTS
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SN54ALS164, SN74ALS164
8-BIT-PARALLEL-OUT SERIAL SHIFT REGISTERS

logic diagram (positive logic)

(9} '
CLEAR ﬁ’b& ]
crock =& o o ° ° ° o l
o Q Q o &
A R R R R R R R R
Is::l_::;{ @ ® 1R 1R 1R R 1R 1R 1R o4 1r
B Lob 1 bC1 b1 b1 b C1 bC1 b C1 L c1
18 1S 1S 1S 1S 1S 1S —@-115
) (4) (5) () (10) an (12) 13)
2 OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT
aa ag ac Qp Qg [13 Qg ay
> Pin numbers shown are for D, J, and N packages.
-
2}
g typical clear, shift, and clear sequences
o
CLEAR
> _H - H
A ————' l—_j |
g SERIAL } I—I :
4 INPUTS ) 1
a S S— '
(7] 8 7 |
c ) |
(7] -~ II |
- ! |
1
0a___1 | | I
1
—_— |
Q9 _ _} I I I |
1
R — B
9 ___1 I L[ L |
|
——-q |
o ___1 N S I
QUIPUTS H
==
Q ___1 | I |
' i
Q¢ —: | |
i
o __ | B |
]
— 1
Oy 1l | l
N .
CLEAR CLEAR
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPIY VOIAGE, VO - v v v o e e e it e e e 7V
INPULVOItAagE . . . e e e e 7V
Operating free-air temperature range: SN54ALS164 ........ P ~55°Cto125°C
SN74ALS164 .. ............ e e 0°Cto70°C
Storage temperature ranNge . . . . . . oot ittt i e e —-65°Cto 160°C
T {IP
2-160 EXAS
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SN54ALS164, SN74ALS164
8-BIT-PARALLEL-OUT SERIAL SHIFT REGISTERS

recommended operating conditions

SN54ALS164 SN74ALS164 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 0.7 0.8 \2
IoH High-level output current -0.4 -0.4| mA
loL Low-level output current 4 8| mA
fclock  Clock frequency MHz
CLR low
tw Pulse duration CLK high ns
CLK low
X SH/LD
Setup time
tsu before CLK1 Data ns )
CLR inactive -
th Hold time, data after CLK! 0 0 ns ‘5
TA Operating free-air temperature —55 125 0 70 °c 2
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 8
PARAMETER TEST CONDITIONS SNS4ALS164 SN74ALS164 UNIT <
MIN _ TYPT MmAX | MIN_ TYPT max o)
ViK Vee = 4.5V, Ij = -18 mA -1.5 -1.5 \ c
VOH VCC = 45V1055V, IgH = —0.4 mA Vec-2 Vec-2 v ©
VoL ViC = 45V, oL = 4 mA 0.25 0.4 025 04| 9
Vee = 4.5V, oL = 8 mA 0.35 0.5 <
Iy Vee = 6.5V, V=7V 0.1 0.1] mA
IIH Vee = 5.5V, Vi =27V 20 20| wA
L Vee = 5.5V, V) = 0.4V -0.1 -0.1] mA
Io* Vee = 6.5V, Vo = 225V -30 -112 | -30 -112| mA
Icc Vee =565V See Note 1 10 10 mA
TAll typical values are at Ve =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.
NOTE 1: With 4.5 Volts applied to the serial input and all other inputs except the clock grounded, Icc is measured after a clock transition from 0 to 4.5 volts.
switching characteristics (see Note 2)
Vge = 45Vt b5V,
Cp = 50 pF,
PARAMETER FROM To AL = 5004, UNIT
(INPUT) {OUTPUT) TA = MIN to MAX
SN54ALS164 SN74ALS164
MIN TYPT MAX | MIN TYPT = MAX
frmax 60 60 MHz
tPHL CLR Any Q 12 12 ns
{PLH CLK Any Q 10 10 ns
tPHL - 1 11
T Al typical values are at Vcg = BV, Tp = 25°C.
NOTE 2: Load circuit and voltage waveforms are shown in Section 1.
Additional information on these products can be obtained from the factory as it becomes available.
Texas WP
EXAS 2-161
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PRODUCT : SN54ALS165, SN74ALS165

PREVIEW PARALLEL-LOAD 8-BIT SHIFT REGISTERS
D2661, JUNE 1982—REVISED MAY 1986
® Complementary Outputs SN54ALS165 . . . J PACKAGE
SN74ALS165 . . . D OR N PACKAGE
® Direct Overriding Load (Data) Inputs . (TOP VIEW)
® Gated Clock Inputs s [Tt e vee
® Parallel-to-Serial Data Conversion CLk[]2  15[JCLK INH
E[Js 1adD
® Package Options Include Plastic “*Small FOs 3fdc
Outline’’ Packages, Ceramic Chip Carriers, cs 12[]8
and Standard Plastic and Ceramic 300-mil Hls DA
DiPs Gq7r 1o[dser
® Dependable Texas Instruments Quality and GND (s 9l iQaH
Reliability 2

SN54ALS165 . . . FK PACKAGE
description (TOP VIEW)

(2]
The ‘ALS165 is an 8-bit serial shift register that, ‘g
when clocked, shifts the data toward serial T}
output 6H< Parallel-in access to each stage is o=
provided by eight individual direct data inputs (&)
that are enabled by a low level at the SH/LD n
input. The ‘ALS 165 also features a clock inhibit <
function and a complemented serial output Q. o]
Clocking is accomplished by a low-to-high (%
transition of the CLK input while SH/LD is held (7))
high and CLK INH is held low. The functions of 910111213 -l
the CLK and CLK INH (clock inhibit} inputs are <
interchangeable. Since a low CLK input and a IOI 8¢ CJ,: &
low-to-high transition of CLK INH will also © @
accomplish clocking, CLK INH should be NC—No internal connection
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 29I symbolt
register are enabled while SH/LD is low
independently of the levels of CLK, CLK INH, or Y SRG8
SER inputs. SH/ILD _mb C1 [LOAD]
. . . CLK INH ——— 21
The SN54ALS165 is characterized for operation ok 2 C2/-»
over the full military temperature range of ' (101 r
—-55°C to 125°C. The SN74ALS165 is SER W—‘ZD
characterized for operation from 0°C to 70°C. A e 1D
FUNCTION TABLE : {13) 10
(14)
INPUTS D ]
swp ok oK FUNCTION E ]
iNH F =
L X X PARALLEL LOAD G —1 @
H H X NO CHANGE » ) Cn (6) 1D “"G'EH
H X H NO CHANGE | S— ]
H L 1 SHIFT : )
H T L SHIFT 1 This symbol is in accordance with ANSI/IEEE Std $1-1984 and
IEC Publication 617-12.
SHIFT—content of each internal register shifts Pin numbers are for D, J, and N packages.
toward serial output Qp. Data at serial input is
shifted into first register.
PRODUCT PREVIEW documents contain information Copyright © 1982, Texas Instruments Incorporated
on products in the formative or design phase of Q’ .
pecihtations ats dosian goat. Tosas lnsrumenes TExAs 2-163
reserves the right to_change or discontinue these lNSTRUMENTS

products without notice.
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SN54ALS165, SN74ALS165
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

logic diagram (positive logic)

A ] C D - E F G
onits g a1 l(12) |13 [(14) |@ | @) (s) 6)

-4

oLk v 2%

CLK (2)

SER “0)D

Pin numbers are for D, J, and N packages.
typical shift, load, and inhibit sequences
cLKINH - ]

SER

SH/ID

sIN2N1D SV pue STY H

-

I |

o
’-3

DATA
1 :

.

l
R
an___ TR Y L A L
I ISR e I v B prm L

"— INHIBIT —*————— SERIAL SHIFT

LOAD

v

{i,
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SN54ALS165, SN74ALS165
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

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

SUPPIY VOItaGE, Vi -+ v v et it et e e e e e 7V
INPUL VoItage . ..o e 7V
Operating free-air temperature range: SN54ALS165....................... -55°C to 125°C

SN74ALS165 . ... ... 0°C to 70°C
Storage temMPerature FANGE . . . v v it vttt it e et et e e -65°C to 150°C

recommended operating conditions

SN54ALS165 SN74ALS165 UNIT . ‘
MIN NOM MAX [ MIN NOM MAX e
Vee Supply voltage 4.5 5 55 4.5 5 5.5 \ 2
VIH High-level input voltage 2 2 \4 . .
ViL Low-level input voltage 0.7 0.8 \ (2]
IoH High-level output current -0.4 ~0.4 mA -§
loL Low-level output current 4 8 mA Q
fclock  Clock frequency MHz =
CLR low o
tw Pulse duration CLK high ns n
CLK low <
SH/LD 'g
tsu Setup time before CLK? Data ) ns [+
CLR inactive n
th Hold time, data after CLK? ns -l
Ta Operating free-air temperature -55 125 4] 70 °C <

electrical characteristics over recommended operating free-air tem'perature range (unless otherwise
noted)

PARAMETER TEST CONDITIONS MI:stf:f 16;“ M”ﬁm::\;f szx UNIT
ViK Vee = 4.5, I = -18 mA -1.5 -1.5 \
VoH VCC = 45V 1056.5V, Igy = -0.4 mA Vee-2 Vee-2 : Y
VoL Vee = 45, loL = 4 mA 025 0.4 0.25 0.4 v

Vee = 45V, loL = 8 mA 0.35 0.5
I Vee =55V, Vi =7V 0.1 0.1 | mA
IH Vee = 5.5V, V) =27V 20 20 | uA
I Vee = 6.5V, V) =04V -0.1 -0.1 | mA
lo* Vee = 5.5V, Vg = 2.25V -30 -112 | -30 -112 | mA
Icc Vee = 5.5V See Note 1 16 16 mA

TAll typical values are at Veec =56V, 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, Ips.

NOTE 1: With the outputs open, CLK INH and CLK at 4.5 V, and a clock pulse applied to the SH/LD input, Icc is measured first with
the parallel inputs at 4.5 V, then with the parallel inputs grounded.

{i’
Texas 2-165
INSTRUMENTS
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SN54ALS165, SN74ALS165
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

switching characteristics (see Note 2)

N

Vec =45Vt 656V,
Cp = 50 pF,
FROM TO Ry = 50 Q,
PARAME UNIT
R TER (INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS165 SN74ALS165
MIN TYPT MAX MIN TYPT mMAX

fmax 25 25 MHz
1 — 21 21
PLH SH/LD Any ns
tPHL 26 26

14 14
tPLH CLK Any ns
tPHL 16 16
tpLH H au 13 13 ns
tPHL 24 - 24

19 19
IPLH H Qy ns
tPHL 17 17

ue gy

T Al typical values are at Veg = 5V, Tp = 25°C.
o NOTE 2: Load circuit and voltage waveforms are shown in Section 1.

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

o1y S

S}
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PRODUCT SN54ALS166, SN74ALS166

PREVIEW PARALLEL-LOAD B8-BIT SHIFT REGISTERS
D2661, APRIL 1982 —REVISED MAY 1986
® Synchronous Load SN54ALS166 . . . J PACKAGE
SN74ALS166 ... D OR N PACKAGE
® Direct Overriding Clear (TOP VIEW)
- ® Parallel to Serial Conversion ser[T1 Ussl] Vee
® Package Options Include Plastic **Small AQ2  1s[JsHID
Outline’’ Packages, Ceramic Chip Carriers, B{Qs [H
and Standard Plastic and Ceramic 300-mil Clfs 13fdan
DIPs ofs 2pG
CLKINHJe  n1[F
L] De;.)en.c!able Texas Instruments Quality and ck 7 10 E
Reliability GNo (s o[]CIR i
description SN54ALS166 . . . FK PACKAGE 2
The 'ALS166 8-bit shift register is compatible {TOP VIEW)
with most other TTL logic families. All inputs are 2 .g
buffered to lower the drive requirements. Input £, 8 ;’ 3
clamping diodes minimize switching transients L0z>n o
and simplify system design. 2 12019 G
These parallel-in or serial-in, serial-out registers BP4 180 H (7p]
have a complexity of 77 equivalent gates on a cps 70 oy <
monolithic chip. They feature gated clock inputs NC s 16[] NC -
and an overriding clear input. The parallel-in or - b7 150 G c
serial-in modes are established by the shift/load ’ CLKINH[]8 4[] F ©
input. When high, this input enables the serial 1011 12 13 %2]
data input and couples the eight flip-flops for O w =
¥ 0 <
serial shifting with each clock pulse. When low, o3Z2lo
the parallel {broadside) data inputs are enabled
and synchronous loading occurs on the next NC—No internal connection
clock pulse. During parallel loading, serial data .
flow is inhibited. Clocking is accomplished on the logic symbolT
low-to-high-level edge of the clock pulse through
a two-input positive NOR gate permitting one — (9} SRG8
input to be used as a clock-enable or clock-inhibit CLR —==IR
function. Holding either of the clock inputs high SH/LD —E M1 [SHIFT]
inhibits clocking; holding either low enables the ) M2 [LOAD]
other clock input. This, of course, allows the CLKINH -=—— >T Leaiis
system clock to be free-running and the register CLK —— 1J
can be stopped on command with the clock ser M55
input. The clock-inhibit input should be changed A 12) ] 2,3D
to the high level only when the clock input is g B __I5p
high. A buffered, direct clear input overrides all c ()
other inputs, including the clock, and sets all flip- D {5)
flops to zero. g Lo
1
The SN54ALS166 is characterized for operation F :12:
over the full military temperature range of e 13)
—55°C to 125°C. The SN74ALS166 is H— [ Qy
characterized for operation from 0°C to 70°C. frrs - _
This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12. .
Pin numbers are for D, J, and N packages.
PRODUCT PREVIEW documents contain information . Copyright © 1982, Texas Instruments Incorporated
on products in the formative or design phase of /]
seveopmen, Shaacaristc ate and, e Texas W 7
:gse:;vl:sa the right to gha!rlnge or discontinue these lNSTRUMEN'rS 2-16

products without notice.
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SN54ALS166, SN74ALS166
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

FUNCTION TABLE

TS INTERNAL
\NPY QUTPUT
SHIFT/| CLOCK . |PARALLEL | OUTPUTS
CLEAR CLOCK | SERIAL ay
LOAD | INHIBIT A...H | oa o0Og
L X X X X X L L L
H X L L X X Qap Qo| CHo
H L L 1 X a...h a b h
H H L t H X H Qan| Qgn
H H L 1 L X L Qan| Qgn
H X H t X X Qa0 Qg0 QHo
logic diagram (positive logic)
2 SER A B F G H
(14)
SHiTH (15)D (1} (2) (3) (4) {5} (10) (11) (12)
- - - - | | - | -
(V2]
[oV]
=
(=1
(%)
Q
=1
(2]
E_ Pin numbers are for D, J, and N packages.
7]
typical clear, shift, load, inhibit, and shift sequences
cLock
| | [
CLOCK INHIBIT | |
1 M|
CLEAR LJ ! !
1 [
)
SERIAL INPUT I T | | ! ' :
| 1 | [
SHIFT/LOAD : : | ] :
| i !
A : | | | Hlll
! | ! |
s | | | L
| | | [ |
c | | | [ H:I |
| | |
|
paraLLer J ° : ! "'[ : :
INPUTS
[ | [H1] [
1 ! | b
oo | L) [
[ 1 ) [
G | ' I v I
| t | '
o | I H:l !
| 1 | |
ouTPuTOQy T} 1 | | |H Hlvfwltlnlefmn
f———————— SERIAL SHIFT ————————— feinHiBiTof  fe————— sERIAL SHIFT ————
CLEAR LOAD

-~

2-168 TeExas b
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SN54ALS166, SN74ALS166
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

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

Supply voltage, VO G - v v v v i et e e e e e s 7V
INPUL VORAGE . . oo e e e e e e e 7V
Operating free-air temperature range: SN54ALS166.............. ... ...... -55°C to 125°C

SN74ALS166 . ...t 0°C to 70°C
Storage temperature FaBNGE . . . v v vttt ettt n e et e e e ~65°C to 150°C

recommended operating conditions

SN54ALS166 SN74ALS166 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 \ 2
VL Low-level input voltage 0.7 0.8 Vv
IoH High-level output current -0.4 -04 | mA ﬁ
oL Low-level output current 4 81 mA '5
fclock  Clock frequency MHz 3]

CLR low 5
ty Pulse duration CLK high ns &)

CLK low ) (75]
teu Setup time z:{:o ns g

before CLKI — "

CLR inactive c
th Hold time, data after CLKt ns ©
Ta Operating free-air temperature -55 125 0 70 °C ﬂ

<

{if
Texas 2169
INSTRUMENTS :
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SN54ALS166, SN74ALS166
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

electrical characteristics

over recommended operating free-air temperature range (unless otherwise

noted)
SN54ALS166 SN74ALS166
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX | MIN TYPT MAX
VK Vee = 45V, I} = —18 mA -1.5 -1.5 )
VOH Veg = 45Vto55YV, Igpy = -0.4 mA Vee-2 Ve -2 \
v Vee = 45V, ot = 4mA 0.25 0.4 0.25 0.4 v
oL Vee = 45V, oL = 8 mA 035 05
1] Vee = 6.5V, V=7V 0.1 0.1 mA
IIH Vege = 5.5V, vy =27V 20 20 uA
L Vee = 5.5V, V) = 04V -0.1 -0.1]| mA
2 Io‘ Vce = 5.5V, Vo = 2.25V -30 -112 | -30 -112| mA
Icc Vee = 5.5V See Note'1 16 16 mA
> TAll typical values are at Vg = 5 V, Ta = 25°C.
r- tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los.
(/) NOTE 1: With 4.5 volts applied to the serial input and all other inputs except the clock grounded, Icc is measured after a clock transition
from O to 4.5 volts.
Q
2 o L
Q. switching characteristics (see Note 2)
> Vee = 45Vt 55V,
g CL = 50 pF,
FROM TO R1 = 500 Q,
— PARAMETER UNIT
o (INPUT) (OUTPUT) Ta = MIN to MAX
c SN54ALS166 SN74ALS166
- MIN TYPT MAX [ MIN TYPT MAX
» frmax 60 60 MHzZ
tPHL CLR Qy 10 10 ns
t 12 12
PLH CLK Qy ns
tPHL 13 13
TAIl typical values are at Vog = 5V, T = 25°C.
NQTE 2: Load circuit and voltage waveforms are shown in Section 1.
Additional information on these products can be obtained from the factory as it becomes available.
\
i
2-170 Texas U
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SN54ALS168B, SN54ALS169B, SN54AS168, SN54AS169
SN74ALS168B, SN74ALS169B, SN74AS168, SN74AS169
SYNCHRONOUS 4-BIT UP/[DOWN DECADE AND BINARY COUNTERS

MARCH 1984 — REVISED MAY 1986

® Fully Synchronous Operation for Counting SNE4ALS’, SN54AS’ . . . J PACKAGE
and Programming SN74ALS’, SN74AS’ ... D OR N PACKAGE
. {TOP VIEW)
® Internal Look-Ahead for Fast Counting —
. . ud [ YUis[d Vee
® Carry Output for n-Bit Cascading CLK 2 15[] RCO
® Fully Independent Clock Circuit Alls 145 7
. - ‘B[Ja 13[]Qg
® Package Options Include Plastic ‘“*Small Outline cs 200c
Packages, Ceramic Chip Carriers, and Standard s 1[0 ap
Plastic and Ceramic 300-mil DIPs ENP[]7  10[JENT
® Dependable Texas Instruments Quality and GND []s of ] LOAD
Reliability 2
description SNS4ALS’, SN54AS’ . . . FK PACKAGE n
" These synchronous presettable counters feature an (TOP VIEW) -g
internal carry look-ahead for cascading in high-speed %ia 8 8 1)
counting applications. The ‘ALS168B and ‘AS168.are 03z5le =
decade counters and the ‘ALS169B and ‘AS169 are 3 2 12019 (&)
4-bit binary counters. Synchronous operation is (75]
. . . Apa 18 aa
provided by having all flip-flops clocked <
; - BPS 17(] ag
simultaneously so that the outputs change coincident nebe 16 ne e}
with each other when so instructed by the count- c
) . A - cp7 5{} ac ©
enable inputs and internal gating. This mode of ohs 1ala
operation helps eliminate the output counting spikes D 2]
R . . 9 10111213 -
that are normally associated with asynchronous (ripple <
clock) counters. A buffered clock input triggers the l% g g 9("2
four flip-flops on the rising (positive-going) edge of the wo
clock waveform.
These counters are fully programmable; that is, the NC—No intemal connection
outputs may each be preset to either level. The load
input circuitry allows loading with the carry-enable
output of cascaded counters. As lcading is
synchronous, setting up a low level at the load input
disables the counter and causes the outputs to agree v
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 riple 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. Transistions 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 SN54ALS168B, SN54AS168, SN54ALS169B, and SN54AS169 are characterized for operation over the full military
temperature range of —~55°C to 125°C. The SN74ALS168B, SN74AS168, SN74ALS169B, and SN74AS169 are
characterized for operation from 0°C to 70°C.
PRODUCTION DATA documents contain information . Copyright © 1984, Texas Instruments Incorporated
current as of publication date. Products conform
to specifications per tl the terms of Texas Instruments TE
dard warranty. Prod g does not 2-171
necessarily include testing of all parameters lNSTRUMENTS
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SN54ALS168B, SN54AS168, SN74ALS168B, SN74AS168
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

‘ALS168B, ‘AS168 logic diagram (positive logic)

‘ALS168B, 'AS168 logic symbolt

INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

LOAD 9) CTRDIV10
= (1 M1 [LOAD]
u/p
‘DL M2 [COUNT]
ey 1o M3 [UP] (15)
ENT =Tole]
) 4 M4 [DOWN] i-:g:fg RCO
Ll G5 Rt
G6
2 2,35,6+/C7
CLK {2) X
(3) §2.4.5.G—
A L (a
2 1,70 [1] = Qa
(2] :12) g8
4) (4] ac
B (11)
> (8] Qp
-
»
(%
3
Q. H
> u
(7]
- (5) |
=
g ’
Y (12)
= | b2
(7]
—
1
=
-4
D (6)
11
D ( )QD
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
T v&lP
2-172 EXAS



SN54ALS169B, SN54AS169, SN74ALS169B, SN74AS169
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

‘ALS169B, ‘AS169 logic diagram (positive logic) " 'ALS169B, ‘AS169 logic symbolt
ToAp 2 CTRDIV16
|M1 [LOADI
up A M2 [COUNT]
|m3 (uP) {15) ——
&F 1o M4 (DOWN] 3,5c1=15‘:I—Rc0
= (7 45CT=0
ENP G5
G6
> 2,3,5,64/C7
A ) 1,70 1] l——— QA
[4] Qc
{(11) -
(8] Qp 17
>
3
) g
(&)
<
<
c
(5) ©
¢ n
- -]
<
' (11
— LI
6) 1
D

TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

{i}
Texas 2.173
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SN54ALS1BBB, SN54AS168, SN74ALS1GBB, SN74AS168
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

‘ALS168B, ‘AS168 typical load, count, and inhibit sequences

llustrated below is the following sequence:

1. Load (preset) to BCD seven
2. Countup to eight, nine {maximum), zero, one, and two

3. Inhibit

4. Countdown to one, zero (minimum), nine, eight, and seven

DATA
INPUTS

4“_J—_L

LT
NN
LEETTTT

SHN2NID SV Pue STV H
» \
| j

|

|

.._
—
L

-

FE ~ RS U (P —_—

QB -T --,_.

|

ac 77T

11

I

- - |- - — |- —_— | — —_—
S—
el

|§l s
L
E‘J |

8 9 0 1 2

1 8 7

9
) 2 0
l I |-——- COUNT uUP -——-’lc— INHIBIT—‘I l‘——— COUNT DOWN —————»

{i,
2174 TeExAas
INSTRUMENTS
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SN54ALS169B, SN54AS169, SN74ALS169B, SN74AS169
SYNCHRONOUS 4-BIT UP/[DOWN BINARY COUNTERS

‘ALS169B, 'AS169 typical load, count, and inhibit sequences

Ilustrated 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

2
i
1

p e
O ey e —
1
e T - - - - - - - - - — = ¢
DATA ‘—'—.J‘——'——"———————z
INPUTS Dt e et e | et et et e e — — g
c_] :'____________._o
N /
P A - -----”Z--Z-ZZ-}¢t
) | c
cu.K|||||||||llllllll'llllllll'l @
LT : 2
wm I <
[l .
EN_Pandm‘l—'_-ll:: I I:
[} 1
TS B I I R [ L1 L_1

|

RCO I | l I l
S
113, 14 15 0 12 2 2 1 0 15 1 13
)
l I I-———coum up ————»I«— INHIBIT ——l I"— COUNT DOWN ————————=
N e’ '
LOAD :

i
Texas b 2-175
INSTRUMENTS
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SN54ALS168B, SN54ALS169B, SN74ALS168B, SN74ALS169B
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

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

SUPPlY VOltage, VO - - - o oot e e e 7V
4 01U Y71 < T T 7V
Operating free-air temperature range: SNB54ALS168B, SN54ALS169B .. .............. —-55°C to 125°C
SN74ALS168B, SN74ALS169B . . .................. 0°C to 70°C
Storage temperature TaNGE . . . . .o v v ittt e e e e s ~65°C to 150°C
recommended operating conditions
SN54ALS168B SN74ALS168B
SN54ALS1698 SN74ALS1698 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 0.7 0.8 vV
IoH High-level output current -0.4 -0.4 mA
loL Low-leve! output current 4 8 mA
fclock  Clock frequency 0 22 0 40 | MHz
tw Pulse duration CLK high or low 14 12.5 ns
A,B,C,orD . 20 15
tsu Setup time before CLKt Egi;f ENT 2(5) ;:2 ns
U/ 28 15
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)
SN54ALS168B SN74ALS168B
PARAMETER TEST CONDITIONS SN54ALS169B SN74ALS169B UNIT
MIN TYPT MAX MIN TYPt max
ViK . Vce = 4.5V, | = —18 mA -1.5 15| Vv
VOH Vec =45Vt 55V, IpH = -0.4mA Vee-2 Vee-2 v
VoL Vee = 4.5V, oL = 4 mA 0.25 0.4 025 o4l
Vge =45V, loL = 8 mA 0.35 0.5
) Vee = 6.5V, V=7V 0.1 0.1 mA
I} Vcc =65V, Vi =27V 20 20 A
m Vce = 6.5 V, V| = 04V -0.2 -0.2 | mA
ot - Vee = 5.5 V, Vo = 2.25 V —30 —112 | -30 112 | mA
lcc Ve = 5.5 V 15 25 15 25 | mA

TAIl 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.

'{ip
TeExas
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SN54ALS168B, SN54ALS169B, SN74ALS168B, SN74ALS169B
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

‘ALS168B, ‘ALS169B switching characteristics {(see Note 1)

Vec =45Vto55V,
CL = 60 pF,
FROM 10 RL = 500 9,
~ PARAMETER (INPUT) |OUTPUT) ’ Ta = MIN to MAX UNIT
SNG54ALS168B SN74ALS168B
SN54ALS169B SN74ALS169B
MIN MAX | MIN MAX
fmax 22 40 MHz
tpLH — 3 25 3 20
CLK RCO ns
tPHL 6 25 6 [ 20
t 2 20 2 15 2
PLH CLK - Any Q ns
tPHL 5 23 5 20 :
‘1 — 2 16 2 13
PLH ENT RCO ns 0
tPHL 3 24 3 16 x
tPLH — — 5 22 5 19 =
u/b : RCO ns
tPHL 5 22 5 19 e
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. O
,
=)
=
(1}
%7]
<
Texas W2 |
EXAS 2-177
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SN54AS168, SN54AS169, SN74AS168, SN74AS169
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

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

Supply voltage, Vcc
IPPULVOIAGE . . o ottt e e e e e e e e e e e s 7V
Operating free-air temperature range: SN54AS168, SN54AS169

SN74AS168, SN74AS169
Storage temMpPerature rANGE . . . . o oo v o et e e e e e e

recommended operating conditions

SN54AS168 SN74AS168
SN54AS169 SN74AS169 UNIT
2 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 - \
> VL Low-level input voltage 0.8 0.8 \
5 loH High-level output current -2 ) -2 | mA
loL Low-level output current 20 20 | mA
g fclock  Clock frequency 0 65 0 75 | MHz
o tw Pulse duration CLK high or low 7.7 6.7 ns
> A, B, C,orD 10 8
® | . Setup time before CLKt NP OLE 10 S
o su etup time before ToAD 70 5 ns
= Vs 10 8
(¢) th Hold time, data after CLK1 2 0 ns
E, TA Operating free-air temperature -55 125 0 70 °C
~+
n
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
. SN54AS168 SN74AS168
PARAMETER TEST CONDITIONS SN54AS169 SN74AS169 UNIT
MIN _ TYPT - MAX | MIN TYPT MAX
VIK Vee =45V, | = ~18 mA -1.2 -1.2| 'V
VOH Vee = 456Vto55V, Igy = —2mA Vee-2 Vee-2 \
VoL Vee = 4.5V, IoL = 20 mA 0.25 0.5 0.25 05| V
TOAD, ENT, UD 0.2 0.2
| \7 =55V, V=7V A
! TAll others cc =558 ! 0.1 o1 | ™
| : . U Vi =55V V=27V 40 40 A
'H Al others cc =5V == 20 20| *
LOAD, ENT, UD -1 -1
| \ =55V, V) =04V A
L [All others, cc : ~0.5 05| "
fot Ve =65V, Vp = 225V -30 -112 | -30 -112 mA
Icc Vee = 6.5V 41 63 41 63 [ mA
TAll typical values are at Vee =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.
TExAs {?
2-178

INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



SN54AS168, SN54AS169, SN74AS168, SN74AS169
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

'AS168, ‘AS169 switching characteristics (see Note 1)

Vec = 45Vtob65V,
CL = 50 pF,
PARAMETER FROM T0 '?L i El,\;)li (tl MAX UNIT
(INPUT) (OUTPUT) A 2
: SN54AS168 SN74AS5168
SN54AS169 SN74AS169
MIN MAX | MIN MAX
fmax 65 75 .| MHz
1, - . .
PLH CLK R'Cﬁ 3 17.5 3 16.5 ns
tPHL (LOAD high or low} 2 14 2 13
1 1 7.
PLH CLK Any Q 5 ! ! ns : 2
tPHL 2 14 2 13
tpLH - T o 1.5 10 1.5 9 ns »
tPHL 1.5 10 1.5 9 4=
t = - —_— 2 14 2 12
PLH u/B RCO ns 3
tPHL 2 14.5 2 13 -
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. U
<
©
c
@
%]
=
TEXAS +
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SN54ALS174, SN54ALS175, SN54AS174, SN54AS175A
SN74ALS174, SN74ALS175, SN74AS174, SN74AS175A
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

D2661, APRIL 1982 — REVISED MAY 1986

® °‘ALS174 and ‘AS174 Contain Six Flip-Flops with SN54ALS174, SN54AS174 . . . J PACKAGE
Single-Rail Outputs SN74ALS174, SN74AS174 ... D OR N PACKAGE
(TOP VIEW)
® ‘ALS175 and ‘AS175A Contain Four Flip-Flops R Yisd vee
with Double-Rail Outputs 1a]2 15[] 6Q
® Buffered Clock and Direct Clear Inputs 103 1a[1 6D N
2D[Ja 13[]sD
Applications Include: 2a[]s 12[] 5Q
Buffer/Storage Registers 3D s 1] 4D
Shift Registers . 3a[]7 10 40
Pattern Generators GND 8 9[] CLK
® Fully Buffered Outputs for Maximum Isolation from
External Disturbances (‘AS only) SN54ALS174, SN54AS174 . . . FK PACKAGE 2
. . . (TOP VIEW) -
® Package Options Include Plastic ‘‘Small Qutline’’ « 3
Packages, Ceramic Chip Carriers, and Standard c ag® 8 . 3
Plastic and Ceramic 300-mil DIPs =
3 212019 o
® Dependable Texas Instruments Quality and Reliability 1D[] 4 18[] 6D e
o 2D{Js 17[] 5D o
description NC6 16 []NC 17
These monolithic, positive-edge-triggered flip-flops utilize TTL 2Q()7 15[ 5Q <
circuitry to implement D-type flip-flop logic. All have a direct 3D(is 14 [} 4D ko]
clear input and the "ALS175 and "AS175A feature complementary 9 10 111213 c
outputs from each flip-flop. . onoouxd ©
mz2g< 7]
Information at the D inputs meeting the setup time requirements o |
is transferred to the outputs on the positive-going edge of the SNS4ALS175. SNE4ASTTEA ) PACKAGE <
] . . . . t | | Y . A
clocl.( pulse ‘Clock triggering occurs at.? par‘tlcular vol age. (?ve SN74ALS175, SN74AS175A . . . D OR N PACKAGE
and is not directly related to the transition time of the positive- (TOP VIEW)
going pulse. When the clock input is at either the high or low
level, the D input signal has no effect at the output. ctr 01 Ui vee
These circuits are fully compatible for use with most TTL circuits. 19. E 2 150 49
1@ 0s s[d4aQ
The SNB54ALS174, SN54ALS175, SN54AS174, and . 1D [a 13[] 4D
SN54AS175A are characterized for operation over the full military 2D [s 12 :] 3D
temperature range of —55°C to 125°C. The SN74ALS174, 20 [Je 11[J3Q
SN74ALS175, SN74AS174, and SN74AS175A are characterized 20 [z 10[]3Q
for operation from 0°C to 70°C. GND [Js 9[]CLK
SN54ALS175, SNG4AS175A . . . FK PACKAGE
{TOP VIEW)
o
ol3g o¢
FUNCTION TABLE = 3,
(EACH FLIP-FLOP) L %2120 _
1a[]4 18[]40
INPUTS OUTPUTS 10hs 170 4D
CIR ClKk D [ @ Oof. nc s 16 [ NC
Lox X L H 207 15(]3D
Hoot HH L 20(]s 14 (]3a
H t L L H 9 10111213
H L X Qo Qp
gouxag
t'ALS175 and 'AS175A only NzzZdo
Q
NC — No internal connection.
PRODUCTION DATA documents contain information . Copyright © 1983, Texas Instruments Incorporated
current as of publication date. Products conform 1]
to specifications per the terms of Texas Instruments TEXAS
dard warranty. Production processing does not 2-181
necessarily include testing of all parameters. INSTRUM ENTS
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SN54ALS174, SN54ALS175, SN54AS174, SN54AS175A
SN74ALS174, SN74ALS175, SN74AS174, SN74AS175A
HEX/QUADRUPLE D-TYPE FLIP-FLGPS WITH CLEAR

logic symbols

N

suNoMNY SY pue SV

CLR
CLK

1D

2D

3D

4D

5D

6D

'ALS174, 'AS174

— (1)

CLR
ek 2 c1
10 (3 1D |2 1
w & B 20
3o J8 |7
a0 11 10 o
o 13 2
o 114 [ 9
logic diagrams (positive logic)
(1)
(9)
(3) 1D )
0P C1 12) 1Q
[ = i
(4) 0
opc1 5 2a
4}-0 R
(6) D ,
obci 7 3q
[ 2% Li]
(11) D
—obc1 (10) a0
¢$-dr
(13) D
a>ct’ o—obﬂ 50
[ R
14
= 0 15)
10> C1 P—o‘ >—( 6Q
R

2D

3D

4D

‘ALS175, ‘AS176A

TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

D 1D 1a
(:;’ 1a
- D 2
L. (6 5
" no .o
SR
05 4
4D L (15) G
(1)
(9)
14) 1D o—o| >——(2’ 10
op>C1
{3) , =
9—O|R 10
5) 1D ) 2Q
op> C1
6) _ -
*—OIR 16) 2Q
: 10
(12) o b =D ( 130
o> C1 "
+—on —l >o—-( ) 3a
(13) ok :D (15) a0
‘——opPC1 14)
Lol R 4Q
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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 VOIAGE, VG - - -« e v vt e ettt e e et ettt e et e et e e e e e 7V
4T e TT 8 QY Ve - 7V
Operating free-air temperature range: SN54ALS174, SNS54ALS175........ ... -55°C to 125°C

SN74ALS174, SN74ALS175 . ... .. it 0°Cto 70°C
StOrage temMPerature FANGE . . . v v v v v vt e v et it e e s et e s e e -65°C to 150°C

recommended operating conditions

SN54ALS174 SN74ALS174
SN54ALS175 SN74ALS175 UNIT
MIN NOM MAX | MIN NOM MAX 2
Vee  Supply voltage 4.5 5 6.5 4.5 5 5.5 A
VIH High-level input voltage 2 2 v »
ViL Low-level input voltage 0.7 0.8 \4 A~
loH High-level output current -0.4 -0.4 mA =3
loL Low-level output current 4 8 mA e
fclock Clock frequency 0 40 0 50 MHz | . 6
CLR low 15 10 7
tw Pulse duration CLK high 12.5 10 ns <
. CLK low 12,5 10 -
¢ Setup time Data 15 10 ns c
SU" pefore CLKt CLR inactive 8 6 [
th Hold time, data after CLKt 0 0 ns (/)]
Ta Operating free-air temperature -55 125 0 70 °C a'
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54ALS174 SN74ALS174
PARAMETER TEST CONDITIONS SNB4ALS175 SN74ALS175 UNIT
MIN TYPT MAX | MIN TYPT MAX
ViK Vee =45V, = -18 mA -1.5 -1.5 \2
VOH Veg =45Vto565V IgH = -0.4 mA Veeg-2 Vee-2 \2
VoL Vec =45V, oL = 4 mA 0.25 0.4 0.25 0.4
Ve =45V loL = 8 mA 0.35 0.5
I} Vee = 5.5V, Vi=7V 0.1 0.1 mA
iH Vee = 56.5V, Vi=27V 20 20 pA
liL Vce = 5.5V, Vi =04V - -0.1- -0.1 mA
lot Vee = 6.5V, Vo = 2.25 V -30 -112 | -30 -112 mA
lcc farerre— Vec = 55 V. See Note 1 2 L2 ma
tall typical values are at Voo = 5V, 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.
NOTE 1: Igc is measured with D inputs and CLR grounded, and CLK at 4.5 V.
Texas WP
EXAS 2-183
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SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175

HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

switching characteristics (see Note 2)

Vce = 45Vto b5V
CL = 50 pF,
RL = 500 Q
FROM TO
PARAMETER TA = MIN to MAX |
{INPUT) {OUTPUT) A ° unir
SN54ALS174 SN74ALS174
SN54ALS175 SN74ALS175
MiIN MAX | MIN MAX
fmax 40 50 MHz
tPLH — Any Q (‘ALS175) 5 20 5 18
CLR ns
tPHL Any Q 8 30 8 23
2 tPLH A 20
CLK N ny Q 3 3 15 ns
tPHL (or Q, '‘ALS175)} 5 24 5 17
> NOTE 2: Load circuit and voltage waveforms are shown in Section 1.
-
(77]
o
=]
o
(72]
Q
-
Q
c
=y
(7]
T {l’
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SN54AS174, SN54AS175A, SN74AS174, SN74AS175A
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

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

SUPPIY VORBGE, VO vttt et ittt et e e e 7V
UL VOIBGE .« o v ettt ettt et e e e e e e e e e e e 7V
Operating free-air temperature range: SN54AS174, SN54AS175A .. .................. —-55°C to 125°C

SN74AS174, SN74AS175A . ... ... .. 0°C to 70°C
Storage teMPErature rANGE . . . .. oot vttt et ettt e —-65°C to 150°C

recommended operating conditions

SN54AS174 SN74AS174 UNIT
SN54AS1765A SN74AS175A
MIN NOM MAX MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \% 2
VIH High-level input voltage - 2 2 4
Vi Low-level input voltage 0.8 0.8 \% 7))
loH  High-level output current -2 -2 | maA =4
loL Low-level output current ’ 20 20| mA 3
fclock Clock frequency 0 100 0 100 | MHz =
CLR fow 5.5 5 (&)
tw Pulse duration CLK high 4 4 ns 0)
CLK low AS174 6 5 <
‘AS175A 5 5 b o]
] ) ‘AS174 4 4 c
teu ::::’e ‘g:; A _ Data "AS175A 3 3 ns ©
CLR inactive 6 6 (7]
th Hold time, data after CLK ¢ 1 1 ns -
Ta Operating free-air temperature -55 125 [¢] 70 °C <
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
. SN54AS174 SN74AS174
PARAMETER TEST CONDITIONS SN54AS175A SN74AS175A UNIT
) Mmin_ Typt  max | min TYPT  MAX
ViK Vee = 45V, If = -=18 mA -1.2 ‘ -1.2 \
VoH Vecc =45Vto65V, Iopy = —2mA Vee -2 Vee-2 \
VoL Vce = 45V, IoL = 20 mA 0.35 05 035 06| V
i Vce = 6.5V, V=7V 0.1 0.1 mA
Wy Vee = 6.5V, V=27V - 20 20 pA
e Vee = 5.5V, Vi =04V -0.5 -0.5 | mA
ot Vce = 5.5 V, Vo = 2.25 V ~30 “112 | -30 ~112 | mA
. ‘AS174 30 45 30 45
'cC [asi7s vee = 55V, See Note 1 225 34 25 34| ™
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, los.
NOTE 1: Icc is measured with D inputs and CLR grounded, and CLK at 4.5 V.
Texas WP
EXAS 2-185
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SN54AS174, SN54AS175A, SN74A§174. SN74AS175A
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

‘AS174 switching characteristics (see Note 2)

- TE
INSTRUME

NTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265

Vgec =45Vt 55V
CL = 50 pF,
RL = 500 @
FROM
PARAMETER (INPUT) (OUZOPUT) Ta = MIN to MAX UNIT
SN54AS174 SN74AS174
MIN MAX MIN MAX
fmax 100 100 MHz
tPHL CLR Any Q 5 15 5 14| ns
tPLH 3.5 9.5 3.5 8
LK Any Q
PHL ¢ v 75 115 | 4.5 o] ™
2. 'AS175A switching characteristics (see Note 2)
> VoG = 45Vt 65V,
- CL = 50 pF,
[7)] . FROM TO R = 500 @
PARAMETER UNIT
[ V) (INPUT) . (OUTPUT) Ta = MIN to MAX )
= SN54AS175A SN74AS175A
o MIN MAX | MIN MAX
> frmax 100 100 MHz
o 1PLH TR Any Qor @ ) ] 4 % 1 s
(@) TPHL ny Ror a5 5 | 45 73
= — 4 .5 4 7.5
(¢ 'PLH CLK Any Q or Q 8 ns
c tPHL 4 1 4 10
-
a NOTE 2: Load circuit and voltage waveforms are shown in Section 1.
i
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SN54AS181A, SN54AS881A, SN74AS181A, SN74ASB81A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

D2661, DECEMBER 1982—REVISED MAY 1986

® Package Options Include the ‘AS181A in SN54AS181A . . . JT OR JW PACKAGE
Compact 300-mil or Standard 600-mil SN54ASB81A . . . JT PACKAGE
Packages. The ‘AS881A is Offered in 300-mil’ SN74AS181A ... DW, NT OR NW PACKAGE
Packages. Both Devices are Available in SN74ASB81A . . . DW OR NT PACKAGE.
Both Plastic and Ceramic Chip Carriers. {TOP VIEW)
® Full Look-Ahead for High-Speed Operations EO E 1 V24 ]YCC
on Long Words Ao[]2 23[JA
. . . s3[]3 22[]B1
L Arz:r;itlc Operating Modes: s2[]a 21[]A2
ition =
. S1 B2
Subtraction ) S0 E 5 20 ]ZS
Shift Operand A One Position Qe 19 ]_
Magnitude Comparison Cn E 7 18 :1?.3 2
Plus Twelve Other Arithmetic Operations Mljs 17 6 '
. FO | |9 16 [ |C
® Logic Function Modes 1 Ew 15 %5‘”4 ﬁ
Exclusive-OR - 3
Comparator F2[1 14 ]ﬁ\:B o
GND[]12 13[]F3 =
AND, NAND, OR, NOR o
'AS881A Provides Status Register Checks N
Plus Ten Other Logic Operations SN54AS181A, SN54AS881A . . . FK PACKAGE <
® Dependable Texas Instruments Quality and SN74AS181A, SN74AS881A . . . FN PACKAGE T .
Reliability ITOP VIEW) c
%) ©
MO0V O
logic symbol T OB Z 5 1< i@ 7))
g s s o § S |
4 3 2 1282726 <
s8] e 52 %5 25| A2
s1-E— ©.. . 1sce =127 s1Ue 24 E B2
52% Ma% (o...mch“%g so[]7 23] A3
52 i8) aPea) g 16 e NC ]B 22[ NC
M 4 Cne —_
. (7) o lo.A.15)c0(——‘ 4 Cn ]9 21 [: Ba
< (2 —1 — _M]1O 20[: G
_A"Tb” W U FO ]11 19[:(:n + 4
B0——~o 1213141516171¢
a8y ol i e ¥ o fam T o ¥ o
22) [H] %1
5122y -~ N QMmO
2n -
R2-2slp a “n - [G) «
B2 £20) o
FINALIS oy NC —No internal connection
sadmelto 181 P13 gy
TThis symboal is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12. )
Pin numbers shown are for DW, JT, JW, NT, and NW packages.
TYPICAL ADDITION TIMES (C =15 pF, RL=280 Q, Ta=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 ALUs
1to4d 5 ns 5ns 11ns 1 NONE
5t 8 10 ns 10 ns 18 ns 2 RIPPLE
9to 16 14 ns 14 ns 19 ns 3or4d 1 FULL LOOK-AHEAD
17 to 64 19 ns 19 ns 28 ns 5to 16 2t05 FULL LOOK-AHEAD
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to ”
sgec;ﬁc:uons pe‘r ﬂ’n’e tdem;_s of Texas _Instdrumemi TEXAS 2.187
Sstanaard warranty. Froduction processing does nof -
necessarily include testing of :II paramegtsrs. INSTRUMENTS
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

description

sunong sy pue s1v Y

The ‘AS181A and 'AS881A are arithmetic logic units (ALU)/function generators that have a complexity
of 75 and 77 equivalent gates, respectively, on a monolithic chip. These circuits perform 16 binary arithmetic
operations on two 4-bit words as shown in Tables 1 and 2. These operations are selected by the four
function-select lines (SO, S1, S2, S$3) 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 ALUs to provide multilevel 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 {Cp, + 4) are available.
However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word
lengths can be performed without external circuitry.

The ‘AS181A and 'AS881A will accommodate active-high or active-low data if the pin designations are
interpreted as follows:

PIN NUMBER 2 |1 (2322|271 |20(19]|18| 9 [10]|11]13] 7 16 [15 | 17
Active-low data (Table 1) Ao |Bo|A1|B1|A2 B2 |A3|[B3|[Fo|F1[F2[F3|Ch| ChsalP G
Active-high data (Table 2) A0 |BO | A1 |B1 A2 ]|B2 |A3|B3|FO|F1|F2|F3|Ch|ChsalX Y

Subtraction is accomplished by 1's complement addition where the 1’s complement of the subtrahend
is generated internally. 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 function 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, 1 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 input S3, S2, S1, SO at L, H, H, L, respectively.

ACTIVE-LOW DATA | ACTIVE-HIGH DATA
INPUT C,, [OUTPUT Cppug
(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.

2-188
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

description (continued)

The ‘AS881A has the same pinout and same functionality as the "AS181A except forthe P, G,and Cp+ 4
outputs when the device is in the logic mode (M=H).

In the logic mode the 'AS881A provides the user_with a status check on the input words A and B, and
the ouput word F. While in the logic mode the P, G, and Cpy + 4 outputs supply status information based
upon the following logical combinations:

P=FO+F1+F2+F3

G=H

Cn+4=PCp

FUNCTION TABLE FOR INPUT BITS EQUAL/NOT EQUAL FUNCTION TABLE FOR INPUT PAIRS HIGH/NOT HIGH

S0=S3=H, S1=82=L, and M=H S0=S1=S83~L, S2=H, and M=H

n
)

Cp DATA INPUTS

Ch DATA INPUTS

A20rB2 =L A30rB3 =1L
A20rB2 =L A30rB3 =1L

A2=B2 A3=B3

ol
G

A0=E0 H
A2-B2 A3=83 |H
H

H

H

H

A0 =80
R0 %80

> >
@ EI
Ircui

X X
X X

A2+B2 X
X A32B3

X X X X r I
x
>l

X X # X 0o
w!

X X X Xr I
x
x

IIITIII|0

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 Cp, + 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 manner:

= {A0 (® BO)+(A1 () B1)+(A2 (D) 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 ‘AS881s. As
the A = B condition is sensed 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 multiplexing 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.

ALSand ASC

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,S0) 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 | A0BO+A1B1+A2B2+A383
L L H H | (A0 @ BO)+(A1 @ B1)+(A2 @ B2)+(A3 @ B3)

signal designations

In both Figures 1 and 2, the polarity indicators (B ) indicate that the associated input or outputis active-
low with respect to the function shown inside the symbol and the symbols are the same in both figures.
The signal designations in Figure 1 agree with the indicated internal functions based on active-low data,
and are for use with the logic functions and arithmetic operations shown in Table 1. The signal designations
have been changed in Figure 2 to accommodate the logic functions and arithmetic operations for the active-
high data given in Table 2. The "AS181A and ‘AS881A together with "AS882 and 'S182 can be used
with the signal designation of either Figure 1 or Figure 2.

{i’
TeExas
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SN’54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

'AS181A ‘AS181A
'AS881A ‘AS881A
ALU ALU
s0-16 o : s0-18 1o
(5 P
ST ... s cpp~tSLE g8 . 15 cp 118X
R T LR S LR S s Lyl o scopY
(3 3 (aa ] 3 14
s3-2 6ip-0) o} —1E a=8 53 6(p=0) Of—112 A=B
. _(8] 161
™M 4 (0...151cO 1 Crva i M2 4 10...15) CO
S |, S m |,
Fo_(2) C (2| 1
MLV P Y MEN N Py
19
S0t R P>——To " ) LI,
B0 a B0 ——Ba
423 (23
A——0p (10! Al—=—DEx{p
121 L 3] (101
22l 122 (2l 1
PYREAITS Py PONEIITN
B o n an B2 nn
2 gz l20 el (4l P~ 52220 o 141 P f2
191 09 p
Ay——xp 3 - A3 s 13
= 8 ~SMALLN
> a3d18 el 18} F3 IONLLIIN (8l F3
"
[+
o ‘AS882 ‘AS882
CPG
> NI Py [ cee
c
7} TP ot ECHETIF f
-——M ::; CGO Yo (2) GO
o e X1 eycpy
- é|—(?q—1-> cG1 © vpﬁ)-h ce1
o) Fsz e co1 Cn+8 PPFILLE N cotp——8 Tasg
o T [ZIRLEN P
= 53 ey cosb—1 carie PILII b cozk—tt Cst6
7 [ERRLLE P vatlmlcgs
PYLTINN oy cost—17) cns2a NYSLTIINS ooy cosp—12LTns2a
54—5“3) CcGa Yd——h"]) CGa
TN po corh—122) Cne32 x5-181 ] g co7|—122L Tz
és—b“';” cas PESLLITN P
P6——LcP6 POJILLIN Py
Gs —h:;?: CG6 Y& ——h(m; CG6
57—(-—b cP? PELALN P
o712 o7 v7 Bl 6y
FIGURE 1~ FIGURE 2
(USE WITH TABLE 1) (USE WITH TABLE 2)
TABLE 1 TABLE 2
i ACTIVE-LOW DATA ACTIVE HIGH DATA
SELECTION ELECTION
M=H M= L; ARITHMETIC OPERATIONS SELECTIO M=H M = L; ARITHMETIC OPERATIONS
LoGIC Ch=1L Ca=H LOGIC Th=H Ta=L
s3 S2 S1 SO
FUNCTIONS no carry) twith carry) .| 53 82 81 80| gyncrions {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
L L L H|lF=AR F = ABMINUS 1 F=AB L L L HF=A¥B |[F=A+B < [F=1a+BIPLUST
L L H LIF-A+B |[F=ABMINUS1 F=AB L L H L|F=R8 F=A+B F=(A+B)PLUS 1
L L H H|F=1 F = MINUS 1 (2'sCOMP) | F = ZERO L L H H|F=0 F = MINUS 1 (2'sCOMPL} | F = ZERO
L H L LF=A%B F=APLUS{A+B) F = APLUS (A+B)PLUS 1 L H L L|F=7AB F= APLUS AB F=APLUS ABPLUS 1
L H L HF=8 F=ABPLUS (A +B) F=ABPLUS (A +B)PLUS 1 L H L HIF=B8 F = (A +B)PLUS AB F=(A+B)PLUSABPLUS 1
L HH LIF-A®B|F=AMINUSBMINUS1 |F=AMINUSB L H H L|F<A®B |F=AMINUSBMINUS1 |F=AMINUSB
L H H HiF-A+F |F=4a+B £=({A+B)PLUS 1 L H H HIF F = AEMINUS 1 F=AB )
H L L L|F=AB F=APLUS({A+B) F = APLUS (A + B) PLUS 1 HoL L LIF F=APLUSAB F=APLUS ABPLUS |
H L L H|{F-A®B |[F=APLUSB F=APLUSBPLUS 1 H L L HIF F=APLUSB F=APLUSBPLUSI
H L H L|F=8 F=ABPLUS(A +B) F=ABPLUS (A +B)PLUS 1 H L H LIF F<(A+B)PLUSAB F=(A+B)PLUSABPLUS 1
(A+B)PLUS
H L H H|[F=A+B F=(A+B} F={A+B)PLUS1 H L H H|F=AB F=ABMINUS 1 F=A8
H H L L|F=0 F=APLUSAT F=APLUSAPLUS 1 H H L LiF=1 F=APLUSAT F=APLUSAPLUS1
H H L H|F-AB F=ABPLUS A £ = ABPLUS A PLUS 1 H H L H|F=A+B |F=(A+BIPLUSA F=(A+B)PLUSAPLUS1
H H H LIF=AB F=ABPLUSA F=ABPLUSAPLUS 1 H H H L|F=A+B F=(A+B)PLUSA F=(A+B)PLUSAPLUS1
H H H H[F=A F=A F=APLUS 1 H H H H|F=A F=AMINUS1 F=A
TEach bit is shifted to the next more significant position.
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: SN54AS181A, SN74AS181A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic diagram (positive logic)

‘AS181A
3)
S3
s214l .
S1
so {8 | (17) g
=
q
L) S _ 16) ¢ppg
——:";‘3: (15) 7

(13) F3

B2 (20) :{>

A2 (21)

ALS and AS Circuits H

1) SR 1),

(10} F1

? @%% ki

Pin numbers shown are for DW, JT, JW, NT, and NW packages.
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.
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SN54AS881A, SN74AS881A

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic diagram (positive logic)

s3 13 / ‘ASB81A
52 14
s1 (S)ﬁ
so 18!
b |
. an =
_ (18} —
B3 : }——
I -
A3 (19)
> [ (LI "
r n
(V2]
o]
3
;‘ 52129
7 il o= 115 =
R P
(o]
3 .
2 @ : { )2 a-s
- —
7] N\, N
.._/) 1D 03) £
~ (22)
81 |
N |
1
%} ;
=, (23)
A1 A
I, NED) Y=
& |
T —31
%E ]
- |
- () N ] . |
B0
)) N\ MU {10) 1
] )|
Z0 2 |
(9 -
N i S "
M (8) % .
c.
n -

Pin numbers shown are for DW, JT, JW, NT, and NW packages.

2-192

{ip
TeExAas
INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265



SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

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

SUPPIY VORAGE, VO C -+« o v ot e it e e e e e e e e e e 7V
INPUL VOITAGE . . o ot e ettt et e e e e e 7V
Off-state output voltage (A=Boutputonly)...................... e 7V
Operating free-air temperature range: SN54AS181A, SN54AS881A . ... ...... —-55°C to 125°C

SN74AS181A, SN74AS881A . ............. 0°C to 70°C
Storage temperature raNGE . .. ..o vttt et e e e e -65°C to 150°C

recommended operating conditions

SN54AS’ SN74AS’ UNIT
MIN  NOM MAX MIN NOM MAX .
Vce 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 \ 7
VoH High-level output voltage A =B output only 5.5 5.5 v .‘%’
) All outputs_except _2 _2 mA )
Io0H High-level output current A=Band G =
G - -3 -3 [ mA} Q
All outputs
loL Low-level output current except G 20 20 mA 2
G 48 : 48 mA -
TA Operating free-air temperature -55 125 0 70 °C c
©
77]
<
\
7
T {l’
EXAS 2.183
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

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

noted}
SN54AS’ SN74AS’
PARAMETER TEST CONDITIONS T T UNIT
MIN TYP MAX | MIN TYP MAX
VIK Vee = 4.5V, ] = —18 mA -1.2 -1.2 \4
Any output v 45V1055V, | 2 mA Vee-2 Vee-2
= 4. 055V, = - - -
Vou| except A = B CcC OH m cc cc v
G Vee = 4.5V, IoH = -3 mA 2.4 3.4 24 34 \Y
IoH [A =8 Vee = 4.5V, VOH = 5.5V 0.1 0.1 [ -maA
Any output v a5V loL = 20 mA 03 05 03 05 | v
— =45V, = m . . . .
VoL | except G cc oL
2 G Vee = 4.5V, loL = 48 mA 0.4 0.5 0.4 0.5 A
M input 0.1 0.1
Any A or B input 0.3 0.3
1 Vv =556V, V=7V A
> ! Any S input cc . ! 0.4 0.4 m
r Carry input 0.6 0.6
7 ry inp : -
o M input 20 20
s | Any A or B input 60 60
| V =565V, Vi =27V A
0 | "M [AnySinput cc I 80 80 | *
> Carry input 120 120
wn M input -2 -2
0 Any A or B input -6 -6
! A\ =55V, V=04V A
3 I Any S input cc ! -8 -8 m
2 Carry input -12 -12
- All outputs except -30 -45 -112 | -30 -45 -112
7] Io¥ |[A=BandG Vge = 5.5V, Vg = 2.25V mA
G - 165 - 165
‘AS181A 135 200 135 200
| A =55V A
cc cc "ASBB1A 135 210 135 210 | "
TAll typical values are at Vog = 5V, Ta = 256°C.
$The 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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SN54AS181A, SN54ASB81A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

switching characteristics (see Note 1)

Vec=5V.
C_=15 pF, Vec=45Vto55YV,
RL=500Q CL=50 pF (15 pF for A=B),
FROM| TO TEST 280 Q for A=B), RL=500 Q (280 Q for A=B),
PARAMETER ¢ rA=Bl L { uNIT
(INPUT)|{OUTPUT} CONDITIONS TA=25°C Ta=MIN to MAX
"‘AS181A SNS54AS181A | SN74AS181A
‘AS881A SN54AS881A | SN74AS881A
MIN TYPT MAX | MIN TYPT MAX [ MIN TYPT MmAX
tpd Cn Ch+d 5 2 7 1 2 7 9 ns
Any M=0V, S1=52=0V,
t el — 6 2 8 14| 2 8 12
pd AorB| S+ | 50=53-4.5 v (SUM model ns
Any M=0V, S0=83=0V, 2
e 7 2 20 2 8
‘pd RorB| "4 | 51252=4.5V (OFF mode) 8 W i
tpd Cn Any F M=0 V (SUM or DIFF mode) 5 3 6 11 3 6 9 ns 7))
Any = M=0V, §1=52=0V, s
t A G fihdly 4 2 5 9| 2 s 7 s =
pd AorB $0=53=4.5 V (UM mode) " 3
Al - M=0V, S0=53=0V,
tpd ol B 0V, 80=53=0\ 5 2 6 12| 2 .8 9| ns ]
AorB $1=52=4.5 V (DIFF mode) O
Any — M=0V, S1=52=0V,
t T — 5 2 6 11 2 8
pd AorB| S0=53=4.5 V (SUM mode) & ne 2
Any — M=0V, S0=S3=0V,
t el P 5 2 6 13| 2 6 10
pd AorB $1=52=4.5 V (OIFF mode) " 'g
Ai — M=0V,S1=52=0V,
tpd Ai or Fi S1=52=0V 5 2 5 11| 2 s 8| ns @©
Bi S0=53=4.5 V (SUM mode) n
Ai - M=0V, S0=81=0V,
tpd Al or Fi §0=51=01\ 5 2 6 12| 2 6 10| ns -1
Bi S1=52=4.5V (DIFF mode) <
;.
tpd 5 | T | M=4.5V(LOGIC mode) 6 2 6 16| 2 6 11| ns
|
A M=0V, S0=5S3=0V,
tpd Ay Al g $0=53=01 12 4 14 26| 4 14 21| ns
or B $1=52=4.5 V (DIFF mode)
additional ‘AS881A switching characteristics involving status checks {see Note 1)
Vee=5V, Vee=4.5Vta 55V,
.CL=15 pF, CL=50 pF,
FROM | TO TEST RL=500Q, =500 Q,
PARAMETER ES L RL=30 UNIT
(INPUT) |{OUTPUT) CONDITIONS Ta=25°C TA=MIN to MAX
‘AS8B1A SN54AS881A | SN74AS881A
MIN TYPT MAX [ MIN TYPT mAX [MIN TYPT MAX
An Ch=4.5V, M=45V,
tod Eoryﬁ P S0=53=4.5V,$1=52=0V, 8 2 10 18| 2 10 15| ns
Equality {Ai=Bi or Ai#Bi)
o ] Cnh=4.5V,M=45V,
tpd KoyYE Cn+4 |SO=53=4.5V,S1=52=0V,| . 10 2 12 24| 2 12 18| ns
Equality {Ai=Bi or Ai#Bi)
Am Cnh=4.5V,M=4.5V,
tpd Koyé H S2=4.5V,50=51=S3=0V, 8 2 10 19! 2 10 15| ns
' (Ri=Bi=H or Ai or Bi=L)
An Cn=4.5V,M=45V,
tpd KoryE Cn+q [S2=4.5V,50=51=53=0V, 11 2 13 25| 2 13 19| ns
] (Ai=Bi=H or Ai or Bi=L)
‘tfpd = tPHL or tpLH
All typical values are at Vcc = 5V, Tp = 25°C.
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
Texas ‘Vi
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SN54AS181A, SN54AS881A, SN74AS181A, SN74ASB81A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

PARAMETER MEASUREMENT INFORMATION

SUM MODE TEST TABLE
FUNCTION INPUTS: S0~S3=4.5V, S1=S2=M=0V

OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS OUTPUT OQUTPUT
PARAMETER | UNDER UNDER WAVEFORM
APPLY | APPLY APPLY APPLY
TEST 45V GND a5V GND TEST (SEE NOTE 1)
1 - — Remaini -
PLH Ai Bi None | —manifg Ch Fi In-Phase
tPHL AandB
t = - R ini - .
PLH B A | Nome | omainiTe Cn i In-Phase
tPHL Aand B
1 - = _
2 PLH Ri Bi | None None _Remaining 2 In-Phase
tPHL A and B, Cp
1 = - ini o
PLH Bi Ai None None _Remau:nng P In-Phase
> tPHL A and B, Cp
- tPLH A None 5i Remaining Remaining g In-Phase
W tPHL B A, Cn ase
1 — — Rema — —
) PLH Bi None | A emaining | Remaining 1 In-Phase
= tPHL . B A, Cp
n =
. PLH Cn None None }ﬂl l:” Any ¥ In-Phase
> tPHL A B orCnia
1, - = Remainini Remainin
Ch teri Ai None . Bi 5 s I (I:l 9 Ch+a Out-of-Phase
(®)] ——
- tPLH = - Remaining Remaining
3' P Bi None Ai 5 3 e Cn+4 | Out-of-Phase
HL »Sn .
c
1
~+ J—
(7] DIFF MODE TEST TABLE
FUNCTION INPUTS: §1=52=4.5V, S0=S3=M=0V
OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS OUTPUT OUTPUT
PARAMETER | UNDER UNDER WAVEFORM
APPLY | APPLY APPLY APPLY
TEST 45V GND ‘ 45V GND TEST (SEE NOTE 1)
t —- - - Remaini Remaini -
il Ai None | Bi emaining emaining Fi In-Phase
tPHL A B, Cn
t = - Remainin: R ini -
IPLH Bi Ai | None K'"' e - e;‘a(':"'"g Fi Qt-of-Phase
PHL » n
1 — - —
PLH Ai None | Bi None _Remaining P In-Phase
tPHL A and B, Cpy
t = - R ini =
PLH Bi Ai None None _emaining P Out-of-Phase,
AL Aand B, Cp ‘
t - - R inil -
PLH Ai B | Nonme None _emalning G In-Phase
tPHL A and B, Cp
1] = _ R ini =
PLH Bi None Ai None _emaning G Out-of-Phase
tPHL A and B, Cpy
T — — Remaim .
PLH Ai None | Bi emaining remaining | 4 - g In-Phase
tPHL A B, Cp
T — — Remaim Romam
‘PLH Bi A | Nore em;"'"g Eg'a(':"'"g A =B | Outof-Phase
PHL » Ln
1 All C
PLH Ch None None - = None cntd In-Phase
tPHL A and B or any F
tPLH - = Remaining
Ai Bi None None — Ch+a Out-of-Phase
tPHL A, B, Cq
1 = - R ini
PLH Bi None Ai None emaining Ch+a In-Phase
tPHL A, B, Cp
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
Texas W2
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PRODUCT SN54AS181B, SN74AS181B
PREVIEW ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

D2661, DECEMBER 1985—REVISED MAY 1986

® Package Options Include Compact 300-mil SN54AS181B . . . JT OR JW PACKAGE
or Standard 600-mil DIPs and Both Plastic SN74AS181B ... N OR NT PACKAGE
and Ceramic Chip Carriers (TOP VIEW)

©® Full Look-Ahead for High-Speed Operations BoLn 2 Vee
on Long Words Ao [2 2a[] Al
s3a[s 22081
® Arithmetic Operating Modes: . s2 s 21[] A2
Addition st s 20[] B2
Subtraction so (s 19[] A3
Shift Operand A One Position cn 7 18[1 B3
Magnitude Comparison M s 170G
Plus Twelve Other Arithmetic Operations Fo e 16[] Cn+4 2
® Logic Function Modes Fipo 1s[]P
Exclusive-OR F2[n e A=B
Comparator- GND iz 13[]F3 g
AND, NAND, OR, NOR 3
. SN54AS181B . . . FK PACKAGE Q
® Dependable Texas Instruments Quality and SN74AS181B . . . FN PACKAGE =
Reliability : (TOP VIEW) o
Q n
logic symbolt 2222w <
' /oo g o]
ALU 4 32 1282726 c
sot8 o : s2Ds 25(] A2 @©
s1-2 ©...15 cp>~{tL 7 st e 24[] B2 1%7]
5212 Ma"—, ©...15 co =17 = sofl7 23[ A3 2
533 op=0) O]9 acs NC [} 8 22} NC
w8, (0...15) cO LN Cnflo 210 B3
e |, _M 110 20(] G
n Fo 1 90 chia
— | 121314 15 16 17 18
20 (Z)DP R @) oo omonm
Bo—{eig m - F g e2RTe
=, (23) o <
A ] (21 P~ 10) 7,
B1——a NC—No internal connection
i L an -
52420000 [4] E2
Aty 13) -
Fa 8 el 18 [~""""F3
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12. :
Pin numbers shown are for J, JT, N, and NT packages.
TYPICAL ADDITION TIMES (C|. = 15 pF, R = 280 @, Tp = 25°C)
NUMBER ADDITION TIMES PACKAGE COUNT CARRY METHOD
OF USING ‘AS181B | USING ‘AS881B | USING ‘S181 ARITHMETIC LOOQK-AHEAD BETWEEN
BITS AND’AS882 AND ‘AS882 AND 'S182 LOGIC UNITS | CARRY GENERATORS ALUs
1t04 5 ns 5 ns 11 ns 1 NONE
51t 8 10 ns 10 ns 18 ns 2 RIPPLE
910 16 14 ns 14 ns 19 ns 3or4 1 FULL LOOK-AHEAD
17 t0 64 19 ns 19 ns 28 ns 5to 16 2to 5 FULL LOOK-AHEAD
PRODUCT PREVIEW documents contain information i Copyright ® 1985, Texas Instruments Incorporated
ot e o s Texas WP 2197
Fhsarves the YUht o change o dacantiado these INSTRUMENTS
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SN54AS181B, SN74AS181B .
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

description

N

SHN2AID SV pue SV

The ‘AS181B arithmetic logic units (ALU)/function generators have a complexity of 75 equivalent gates
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, G and P, 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 ALUs to provide multilevel 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 (C, 4+ 4) are available.
However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word
lengths can be performed without external circuitry.

The ‘AS181B 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] 91011 [13] 7 16 -[15 [ 17
Active-low data (Table 1) A0 |Bo|A1|B1|A2|B2|A3|B3|Fo|Ft|F2|F3|cCh|Chsa|P |G
Active-high data (Table 2) Ao Bo|A1[B1fA2iB2|A3]B3|[FO|FI|F2|F3|Ch|Chaal X | Y

Subtraction is accomplished by 1's complement addition where the 1's complement of the subtrahend
is generated internally. The resultant output is A—B— 1, which requires an end-around or forced carry to
provide A—B.

The ‘AS181B can also be utilized as a comparator. The A =B output is internally decoded from the function
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 Cnh=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) can also be used to supply relative
magnitude information. Again, the ALU must be placed in the subtract mode by placing the function select

‘ input S3, S2, S1, SO at L, H, H, L, respectively.

INPUT €y | OUTPUT Cpsa ACTIVE-LOW DATA | ACTIVE-HIGH DATA
(FIGURE 1) (FIGURE 2)
H ’ H A=8B 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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SN54AS181B, SN74AS181B
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

signal designations

In both Figures 1 and 2, the polarity indicators {t ) indicate that the associated input or output is active-
low with respect to the function shown inside the symbol and the symbols are the same in both figures.
The signal designations in Figure 1 agree with the indicated internal functions based on active-low data,
and are for use with the logic functions and arithmetic operations shown in Table 1. The signal designations
have been changed in Figure 2 to accommodate the logic functions and arithmetic operations for the active-
high data given in Table 2. The "AS181B together with 'AS882 and 'S182 can be used with the signal
designation of either Figure 1 or Figure 2.

‘AS181B ‘ ‘AS181B
so {6) o ALU ) S0 (6) 0 ALU 2
- (©...15 cpl15) P s1 -9 ©...15 cp 5L X
(4), 0 17) ‘G (4) 0 7).y
s2 —-——(3) M — (0...15)CG ) s2 . M P (0...15)CG a ﬂ
Y — 6ip=a) o8 A-p s3 s(p=q) Q13 a-B 5
M1, ©...150cof—1 ¢, M8l ©...15co -85, .4 o
Cn (7) o1 Ch () c1 =
(&)
(2) - L (2 1 - n
2 ifp _ FY R N Py
éo B It} . 19) Fo 0 11 . ) ro <
8o L Na B0 —Na S
= (23) a1 22nJ5 - c
Al P {10) = (10)
I~ SNALLL]
& 220g 121 F1 a1 230g [2] g
— (21) 21)
A2 —D{p 1) = A2 =—Ixp an -
- " 14l >~ F2 3] ~—— F2
g2 120000 [ g2 20 P
= {19) (19)
A3 =21 IJp - A3 P 13)
LTS 18] S 113) &, ez 18I o [8] =" F3
"AS882 ‘AS882
| CPG g, () . CPG
B X0 (3)
PO 3 ] oo o e
S0 oo vo (; 6o
P1 Bl cpy x1 2L e
&1 {g>cat ®) M bl ® =
P2 ——I cp1 o1 Cntg x2 WB cP1 cot Cnig
Gz 2N ez ' fo] 662 1
p3 100 pg cozf-tM_ ¢ o X3~ cpa cos Toe16
G390l cgs \(3mI> cG3 47
ZRAE N P9 cos (117 ¢ . xaﬁb cpa cos Coi2a
Ga 13 cga Y4(—6)—1> cGa 22
P58~ cps cor 2L cp.a0 X5 ﬁb cP5 co7 Cn32
G5 (i) cos iai] °°8
6 cre T b
Gs 18] 6 . Y6 _5(21) | ccs
MFTTTS X7 =N cp7
&7 29 oy v7 2O oo
FIGURE 1 . FIGURE 2
(USE WITH TABLE 1) {USE WITH TABLE 1)
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SN54AS181B, SN74AS181B
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

N

SN2 SV pue STV

TABLE |
ACTIVE-LOW DATA
SELECTION M=H M = L; ARITHMETIC OPERATIONS
LOGIC Ch=L Ch=H
S3 s2 s1 S0 FUNCTIONS (no carry) {with carry)
L L L L {|{F=A F = AMINUS 1 F=A
L L L H|F=AB F = AB MINUS 1 F = AB
L L H L |F=A+8B F = AB MINUS 1 F = AB
L L H H|[F=1 F = MINUS 1 {2's COMP) F = ZERO
L H L L |F=A%B F = APLUS (A + B) F = APLUS (A + B) PLUS 1
L H L H|F=8 F = ABPLUS (A + B) F = AB PLUS (A + B) PLUS 1
L H H L./JF=A®B | F=AMINUSBMINUS1 F = AMINUS B
L H H H|F=A+B|F=A+8 F = (A + B)PLUS 1
H L L L |[F=23B F = APLUS (A + B) F = APLUS (A + B) PLUS 1
H L L H|F=A®B | F=APLUSB F = A PLUS B PLUS 1
H L H L F=8 F = ABPLUS (A + B) F = AB PLUS (A + B) PLUS 1
H L H H|F=A+B F=1(A+B8) F = (A + B) PLUS 1
H H L LJ{F=0 F = A PLUS A* F = APLUS A PLUS 1
H H L H|F=AB F = ABPLUS A F = AB PLUS A PLUS 1
H H H L |F=AB F = AB PLUS A F = AB PLUS A PLUS 1
H H H H|F=A F=A F = APLUS 1
TABLE Il
ACTIVE-HIGH DATA
SELECTION M=H M = L; ARITHMETIC OPERATIONS
LOGIC Ch=H Ch=1L
S3 s2 §1 S0 FUNCTIONS {no carry) {with carry)
L L L L J|F=A F=A F = APLUS 1
L L L H|F=A+B F=A+8B F=(A+ B PLUS 1
L L H L |F=278 F=A+B F=(A+ B PLUS1
L L H H|F=0 F = MINUS 1 (2's COMP) F = ZERO
L H L Lt |F=AB F = A PLUS AB F = A PLUS AB PLUS 1
L H t HI|F=8 F = (A + B) PLUS AB F = (A + B) PLUS AB PLUS 1
L H H L|[F=A®B | F=AMNUSBMINUS1 F = AMINUS B
L H H H|F=AaAB F = AB MINUS 1 F=AB
H L L L|F=A4+8B F = A PLUS AB F = A PLUS AB PLUS 1
H L L H|F=A®B | F=APLUSB F = A PLUS B PLUS 1
H L H L |F= F = (A + B) PLUS AB F = (A + B) PLUS AB PLUS 1
H L H H|F=aAaB E = AB MINUS 1 F = AB
H H L L |F=1 F = A PLUS A* F = APLUS APLUS 1
H H L H|[F=A+B F = (A + B)PLUS A A = (A + B) PLUS A PLUS 1
H H H L |F=A+B8B F = (A + B)PLUS A F = (A + B) PLUS A PLUS 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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SN54AS181B, SN74AS181B

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic diagram (positive logic)

83

3)

s2

4)

5)

81
S0

6)

B3 (18) 4{>

| i _
, 17 =
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Pin numbers shown are for J, JT, N, and NT packages.
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SN54AS181B, SN74AS181B

-ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

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

Supply voltage, Vcc
Input voltage

Storage temperature range

recommended operating conditions

Off-state output voltage (A =B output only)
Operating free-air temperature range: SN54AS181B

-55°C to 125°C
0°C to 70°C
-65°C to 150°C

SN54AS1818 SN74AS181B UNIT
MIN NOM MAX | MIN NOM MAX

2 Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v

Viy High-level input voltage 2 2 \'

ViL Low-level input voltage 0.8 0.8 \
> VoH High-level output voltage A =B output only 5.5 5.5 \2
Ly All outputs except
wn ) i -2 -2 | mA

loH High-level output current A=Band G
o] —
3 G -3 -3 mA
o All outputs

— 20 20 A
> loL Low-level output current except G m
(7)) G 48 48 | mA
O TaA Operating free-air temperature -565 ) 125 0 70 °c
= ;
Q
=8
-
7]
T {l’
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SN54AS181B, SN74AS181B
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

electrical characteristics over

recommended operating free-air temperature range (unless otherwise

noted)
SN54AS181B SN74AS181B
ARAMETER EST CONDITION: UNIT
P T ONS MIN TYPT MAX | MIN TYPT MAX
ViK Vee = 45V, l'= -18 mA -1.2 -1.2 Vv
Any output
\Y =45Vto55V, | = -2mA Vee-2 Vee-2 \Y
Vou | excepta = 8 cc 5Vito OH m cc cc
G Ve = 4.5V, IoH = -3 mA 2.4 3.4 2.4 3.4 \
I0H A=8 Vee = 4.5V, VoH = 6.5V 0.1 0.1 mA
Any output
= \ =45V, loL = 20 mA 0.3 0.5 0.3 0.5 \
VoL except G cc oL m
G Vee = 4.5V, loL = 48 mA 04 05 0.4 05 v 2
M input 0.1 0.1 -
Any A or B input 0.3 0.3
| Vv =55V, V=7V A
! Any S input ce ! 04 04 | " a
Carry input 0.6 0.6 '5
M input 20 20 2
Any A or B input 60 60 Py
Vee = 5.5V, = 2. A
"H RS input cc =55 Vi=27v 80 80 | ¥ O
Carry input 120 120 (7))
M input -0.5 -0.5 <
Any A or B input -15 -15 T
| Vee = 5.5V, V| =04V A
It Any S input cc ! 2 2| " g
Carry input -3 -3 7]
All outputs except -
= . -30 -45 -112 -30 -45 -112
ot | A=BandG Vee = 6.5V, Vg = 225V mA <
G -30 -125 .| -30 -125
Icc Vee = 5.5V 74 117 74 117 | mA
T All typical values are at Vog = 6V, 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.
T {l’
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SN54AS181B, SN74AS181B

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

switching characteristics (see Note 1)

Vcc = 45V1055V,
CL = 50 pF,
FROM T0 AL = 5009, uNIT
PARAMETER | oo | ouTPu) TEST CONDITIONS TA = MIN to MAX
SN54AS181B SN74AS181B
MIN MAX MIN MAX
tpLH 3 9 3 8.5
c o
tPHL n n+4 . 2 7 2 65 | °
tpLH Any c M=0V,81=52=0V, 3.5 13 5 iz
tPHL AorB n+4. SO = S3 = 4.5V (SUM mode) | 3.5 12.5 5 12
2 tPLH Any c M=0V,S0=S83=0V, 5 14.5 5 13 ns
: tPHL AorB n+4 S1 = S2 = 4.5 V (DIFF mode) 5 13.5 5 12.5
: 1 — 3 10.5 3 9
PLH Cn Any E M = O V (SUM or DIFF mode) ns
> tPHL 3 8 3 7.5
- tPLH Any - M=0V,S1=S52=0V, 3 8.5 3 8 [ ¢
(V5] tPHL AorB SO = S3 = 4.5 V (SUM mode) 2 7 2 6
o PLH Any - —0V,S0=83=0V, 3 0.5 3 95 |
3 tPHL AorB S1 = S2 = 4.5 V (DIFF mode) 2 9 2 7
o t Any - =0V,81=82=0V, 3 8.5 3 7.5
PLH _Any 5 ns
> tPHL AorB SO = $3 = 4.5 V (SUM mode) 2 7.5 2 6
(2 tPLH Any . M =0V, 50 =53 = 3 05 | .3 ol .
(o) tPHL AorB S1 = 82 = 4.5 V (DIFF mode) 3 8.5 3 8
pE —
a “tPLH Ai or . =0V,S1=82=0V, 3 11 3, 95 [
c tPHL Bi SO = 83 = 4.5 V (SUM mode) 3 9 3 7.5
- tPLH Ai or 7 M=0V,50=83=0V, 3 12 3 05 [
@ TPHL Bi S1 = 2 = 4.5 V (DIFF mode) 3 11 3 9.5
tPLH Any Any F M=0V,81=82=0V, 3 13.5 3 12 ns
tPHL AorB SO = S3 = 4.5 V (SUM mode) 3 13 3 1.5
PLH Any Any M=0V,S0=83=0V, 3 16 3 145 [
tPHL AorB S1 = S2 = 4.5 V (DIFF mode) 3 13 3 12.5
1 — — 3 12.5 3 [
PLH Ai or Bi Fi M = 4.5 V (LOGIC mode) ns
tPHL 3 10 3 9.5
tPLH Any AoB =0V,S0=S3=0V, 4 19 4 .
TPHL AorB S1 = S2 = 4.5 V (DIFF mode) 5 18.5 5 15

NOTE 1: Load circuit and voltage waveforrﬁs are shown in Section 1.
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SN54AS181B, SN74AS181B
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

PARAMETER MEASUREMENT INFORMATION

SUM MODE TEST TABLE
FUNCTION INPUTS: S0=S3=4.5V, S1=S2=M=0V

OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS OUTPUT OUTPUT
PARAME UNDE NDER WAVEFORM
TER R APPLY | APPLY APPLY APPLY v E
TEST TEST (SEE NOTE 1)
4.5V GND 4.5V GND
1] - - R inil -
PLH Ai Bi None Smaining Cn Fi In-Phase
tPHL A and B
1] = - R ini -
PLH Bi A | None | ZmaMD9 Cn Fi In-Phase
tPHL : A and B
1 - - R ini -
PLH Ai Bi None None _emaiing P In-Phase
tPHL A and B, Cp
1] =, - R ini -
PLH Bi Ai . None None - ema[ung P In-Phase
tPHL A and B, C
t - = Remaini Remaini -
PLH A | Nome | Ei emaining emaining G In-Phase
tPHL B A, Cp
1 - - ini R ini -
PLH Bi None Ai Remixmng emaining G In-Phase
tPHL : B A Ch
p =
PLH Cn None None 'ﬂl A_" Any F In-Phase
tPHL ¢ A B orCng
1] - = Remainin Remaini
PLH Ai None Bi 2ining maining Ch+a Out-of-Phase
tPHL B A, Cn
tPLH = -, Remaining Remaining
Bi None Ai — - Cn+4a Out-of-Phase
tPHL B A, Cn

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

its %)

ircui
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SN54AS181B, SN74AS181B

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

N

SHUNJIY SV pue STY

PARAMETER MEASUREMENT INFORMATION

DIFF MODE TEST TABLE
FUNCTION INPUTS: $1=82=4.5V, S0=S3=M=0 V

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 4.5V GND
t - - R ini R ini -

PLH Ai None Bi emaning emaining Fi In-Phase
tPHL A B, Cp :
1 - - Remaini Remaini —

PLH Bi Ai None emﬂnlng emaining Fi Out-of-Phase
tPHL A B, Cn
'PLH Ai None Bi None _Remaflng P In-Phase
tPHL A and B, Cp
t = - R ini -

PLH Bi Ai None None _emalning P Out-of-Phase
tPHL A and B, Cp
IPLH Ai Bi None None _Remaining G In-Phase
tpHL A and B, Cp,

'PLH Bi None Ai None _RemaTIng G Out-of-Phase
tPHL A and B, Cp,
t - - R ini Ri ini

PLH Ai | None | i emaining emaning 1 A -8 In-Phase
tPHL A B, Cn
3 — — Remaim Remaim
PLH Bi A | None [ orenine SMAMNS | A =B | Outof-Phase
tPHL A B, Cp
1 All C
PLH Cn None None - = None n+4_ In-Phase
PHL A and B or any F
t - = Remaini
PLH A Bi | None None ST chra | outot-Phase
tPHL A, B, Cpy
tPLH o = Remaining

Bi N Al Ni - - C In-Ph:
ey i one i one A B Cp n+4 n-Phase

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
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SN54AS181B, SN74AS181B
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

PARAMETER MEASUREMENT INFORMATION

. LOGIC MODE TEST TABLE
FUNCTION INPUTS: §1=S2=M=4.5V, S0=S3=0V

OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS OUTPUT QUTPUT
PARAMETER UNDER
TEST APPLY APPLY APPLY APPLY U_;Z_Ern (:IEI;V:;(::T'
4.5V GND 4.5V GND
1, - - R ini =
PLH Ai Bi None None _emaning Fi Out-of-Phase
PHL A and B, Cq
tPLH = = Remaining -
Bi - - -of-
ey i Ai None None KandB, Cp Fi Out-of-Phase
INPUT BITS EQUAL/NOT EQUAL TEST TABLE
FUNCTION INPUTS: S0=83=M=4.6V, $1=82=0V 3
OTHER INPUT ] 3
INPUT SAME BI'::j OTHER DATA INPUTS OUTPUT OUTPUT 2
PARAMETER NDER WAVEFORM " -
UNDER APPLY APPLY APPLY APPLY v (&)
TEST TEST (SEE NOTE 1)
45V GND 45V GND 7))
1 - - ‘ ini -

PLH Ai Bi None Remaining None P Out-of-Phase <
tPHL A and B, Cp -
tPLH = - Remaining — c

B A N = = N P Out-of-Ph,
TPHL i i one KandB, Cy one ut-of-Phase <
7 —
tPLH A’ None Bi _Remaining None P In-Phase 9
tPHL A and B, Cp <
tPLH =, - Remaining -
Bi N Al - = N P In-Phase
r— i one i A andB, Cp one n-Pha
PLH . = Remaining
- - In-Ph:
— Ai Bi None Aand B, Cp None Ch+4 n-Phase
tPLH = - Remaining
PHL Bi Ai None AandB, Cp None Ch+4 In-Phase
tPLH = - . Remaining
T Ai None ¢+ Bi % and B, Cp None Ch+4a Out-of-Phase
PLH = = Remaining
Bi N Al - - N [of Out-of-Ph
ey i one i A and B, Cn one n+4 ut-of-Phase
INPUT PAIRS HIGH/NOT HIGH TEST TABLE
FUNCTION INPUTS: S2=M=4.5V, SO=S1=S3= 0V
THER INPUT
INPUT o SAME Bl'l':J OTHER DATA INPUTS OUTPUT QUTPUT
PARAMETER U NDER WAVEFORM
:IE[:;R APPLY APPLY APPLY APPLY UTE Sﬁ' (SEE NOTE 1)
4.5V GND 4.5V GND -
'PLH Ai Bi None ReLnamlng Remilnlng P In-Phase
1PHL A, Cp B
{PLH Bi Ai None Remaining | Remeining B In-Phase
tPHL - B, Cps A
T ~ - — —

PLH Ai Bi None Re_rI\ammg Remimmg Ch+a Out-of-Phase
PHL A, Cp B
tPLH = - Remaining Remaining
tPHL Bi Ai None B, Cn A Ch+4 Out-of-Phase

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
T {IP
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SN54AS182, SN74AS182
LOOK-AHEAD CARRY GENERATOR

PRODUCT
PREVIEW

D2661, DECEMBER 1983—REVISED MAY 1986

SN54AS182 . . . J PACKAGE
SN74AS182 ... D OR N PACKAGE

High-Speed Replacement for the ‘'S182

Offers Carry Functions in a Compatible (TOP VIEW)
Form for Direct Connections to the ALU
10y Uiedvee
® Cascadable to Perform Look-Ahead Across P12 15[]1P2
n-Bit Adders io Os 14]1G2
® Package Options Include Plastic ‘*Small EOE 4 13[Cn
Outline’’ Packages, Ceramic Chip Carriers, G3 Os 12HdCn+x
and Standard Plastic and Ceramic 300-mil P3[le  11l0Cn+y
DIPs P[] 1[G
5 GND{ |8 9] |Ch+z .
® Dependable Texas Instruments Quality and R .
Reliability 2 N
SN54AS182 . . . FK PACKAGE ST
PIN DESIGNATIONS (TOP VIEW) @
ALTERNATIVE | DESIGNATIONS! FUNCTION 5
——— [$]
Go, G1, G2, G3| GO, G1, G2, G3 | Carry Generate Inputs =
PO, P1, P2, P3 | PO, P1, P2, P3 | Carry Propagate Inputs (&)
Cn Ch Carry Input 2
Cn+x Cnvy. En X Cn+y: Carry Outputs -
Cn+z Ch+z . c
G Y Carry Generate Output (1]
P X Carry Propagate Qutput (7]
Vce . Supply Voltage 1o % ‘é’ Mo E
GND Ground Q L‘):
t Interpretations are illustrated in connection with the Function NC—No internal connection
Tables for the ‘AS181B and ‘AS881A.
description
The ‘AS182 look-ahead carry generators are
capable of anticipating a carry across four binary
adders or group of adders. They are cascadable
to perform full look-ahead across n-bit adders.
This generator, when used in conjunction with the ‘AS181B or ‘AS881A Arithmetic Logic Unit ALU, provides
high-speed carry look-ahead capability for any word length. The ‘AS182 generates the look-ahead
(anticipated carry) across a group of four ALUs. In addition, other carry look-ahead circuits may be employed
to anticipate carry-across sections of four look-ahead packages up to n-bits. The method of cascading
‘AS182 circuits to perform multilevel look-ahead is illustrated under the typical application data.
The carry functions (inputs, 6utputs, generate, and propagate} of the look-ahead generators are implemented
in the compatible forms for direct connections to the ALU. Reinterpretations of carry functions as explained
on the ‘AS181B and ‘AS881A data sheet are also applicable to and compatible with the look-ahead
generator. Logic equations for the ‘AS182 are:
Cn+x = GO+ PO Cpy Ch+x = YO (X0 + Cp)
Cn+y = G1+P1.GO+P1POCp Tty = Y1 [X1+ Y0 (X0 + Cpl
Cntz=G2+P2G1+P2P1 GO+P2P1POC, or Cp+z=Y2 {X2+Y1 [X1+YO0 (X0+Cpll}
G=G3+P3G2+P3P2G1+P3P2P1GO Y = Y3 ({X3+Y2) (X3+X2+Y1)(X3+X2+X1+YO0)
P=P3P2PTPO X = X3+ X2+ X1+X0
PRODUCT PREVIEW documents contain information . Copyright © 1983, Texas Instruments Incorporated
o prsats i e ot or s e, of Texas B
specifigatinn£ are design goals. Texas Instruments EXAS
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SN54AS182, SN74AS182
LOOK-AHEAD CARRY GENERATOR

FUNCTION TABLE FOR G OUTPUT

FUNCTION TABLE

INPUTS OUTPUT FUNCTION TABLE FOR Cj, + x OUTPUT
G3 G2 G1 _Go P3 P2 P1 G FOR P OUTPUT INPUTS OUTPUT
L X X X X X X L INPUTS OUTPUT Go PO Cn Cn+x
X L X x L X X L P3_ P2 _P1__PO P L X X H
X X L X L L X L L L L L L X L H H
X X X L L L L L All other H All other L
All other combinations H combinations combinations
FUNCTION TABLE Cp +y OUTPUT FUNCTION TABLE FOR Cp, 4 ; OUTPUT
INPUTS OUTPUT INPUTS OUTPUT
Gl GO Pl PO Cp | Cniy G2 G1 Go P2° P1 PO C, Cn+z
2 L X X x X H L X x X X X X H
X L L X X H X L X L X X X H
X X L L H H X X L L L X X H
p ] All other L X X X L L L H H
5 combinations All other combinations L
[«}]) H = high-level, L = low level, X = irrelevant.
hoe | Any inputs not shown in a given table are irrelevant with respect
Q.  to that output.
¢ logic diagram (positive logic) logic symbolst
2 : Cn (—13'_ cl coo0 LZ) Chx
= — PO LI cPO a1 ¢
7 — Go (3) €GO CO1p——— Cn+y
=, (2
&= Pl _'_1_’_& cP1 co2—9 cpiz
00 Fory (LIPS cG1
K P2 150 cp2 cp= 5
P3or X3 {6) - G2 (:—[;?hl cG2
Gror v3 D | P39 cp3 co= 5
63._(.5’_._& CG3
=
OR
o
— (9) crPG
n°+rz
== Chiz c. 113 124 21 | 02
P2 orXZ“B) Nem———o21 34 Ch+x
G2orv2 14 D @ 1244853
. Po—=ic2izio 7 B0 ey
@ +4
] 0 i Z3 12464 >1
7 12 3,4,6 (9)
(1 Pl 6a Cn+z
— c =, (1) 5,6 1
nty 1—= 25 74
Plorx1 :f’) | Crry P2 %ﬁ G6 10268l 5
Glorvt G =517 3468451
56,84 10)
G8 -,:g__ . G
(12)c G3 5 ) 29 94
PO or X0 (4 r(\)*'x :
G0 or YO T, TThese symbols are in accordance with ANSI/IEEE Std 91-1984
¢, orC, \13) D X and IEC Publication 617-12.
Pin numbers are for D, J, and N packages.
T *IP
2-210. I EXAS
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SN54AS182, SN74AS182
LOOK-AHEAD CARRY GENERATOR

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

SUPPIY VOIAGE, VO - -« vt e ittt e et e e e et e e e 7V
Input voltage ... ... .. e 7V
Operating free-air temperature range: SN54AS182 .. ..................... -55°C to 125°C
SN74AS182 .. ... ... 0°C to 70°C
Storage temMpPerature range . . .. ... v v et vt it e —-65°C to 150°C
recommended operating conditions
SN54AS182 SN74AS182 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  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 \2
loH High-level output current -2 -2 | mA »
oL Low-level output current - 20 20 | mA s
Ta Operating free-air temperature -55 125 0 70° °C =
£
electrical characteristics over recommended operating free-air temperature range (unless otherwise (&)
noted) 2
SN54AS182 SN74AS182
PARAMETER TEST CONDITIONS MIN_TYPT  MAX MIN_ TYPT  MAX UNIT 'g
VIK Vce = 4.5V, = -18 mA ~1.2 1.2 v @©
VOH Vce =45Vtob5YV, loH = ~2 mA Vee-2 Vee-2 \% [/)]
VoL Vee = 4.5V, loL = 20 mA 0.3 0.5 0.3 0.5 v .|
Cn i 0.1 0.1 <
P3 0.2 0.2
] 52 po— Vee = 5.5V, V=70V 03 03 mA
PO, P1, G3 0.4 0.4
Go, G2 0.7 0.7
G1 0.8 0.8
Cn 0.02 0.02
P3 0.04 0.04
IIH 22 — Vee = 5.5V, ) V| =27V 0.06 0.06 mA
PO, P1, G3 0.08 0.08
Go, G2 0.14 0.14
G1 0.16 0.16 ’
Cn ~0.5 ~0.5
F3 -1 -1
T LI Vee = 5.5V, - Vi =04V Z18 LN N
PO, P1, G3 . -2 -2
Go, G2 -3.5 -3.5
G1 -4 -4
Io* Vee = 6.5V, Vo = 226V -30 -112 | -30 -112 | ma
IccH Vee = 5.5V 17 17 A
lccL 23 23
TAll typical values are at Vg = 5V, Ta = 25°C.
tThe output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Ipg.
*3
TExas 2-211
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SN54AS182, SN74AS182
LOOK-AHEAD CARRY GENERATOR

switching characteristics (see Note 1)

Vee = 45Vt 5.5V,
CL = 50 pF,
FROM T RL = 500 Q,
PARAMETER ° L UNIT
{INPUT) {OUTPUT) TA = MIN to MAX
SN54AS182 SN74AS5182
MIN TYPT MAX | MIN TYPT MAX

tPLH Cn Ch+x Cn+y 5 5 ns

tPHL Cn+z 5 5

t = = .

PLH Any P or G Cn+xs Cn+y 5 5 ns

tPHL Ch+z 5 5

1 = = —
2 PLH Any P or G G 5 6 ns

tPHL 5 5

t - — 5 5

PLH Any P P ns
> tPHL 5 5
-
) TAll typical values are at Vo = 5V, Ta = 25°C.
[ NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
b=}
o TYPICAL APPLICATION DATA
5, ‘AS181B, ‘AS881A

N\

o = —
= —ec, [ c, [ [ c, c, c, c
2 S ] B N " 5 P " s F|[|" e " & ¥ " & F

GO PO Cpsx G1 P1 Cpsy G2 P2 Cpyz  G3 P3 GO PO Cpsx G1 P1 Cpyy G2 P2 Cpy; G3 P3 G0 PO Crix

Cn ‘AS182 TF Cn ‘AS182 T 7 Cn o astg2

GO PO Cpax G1 Pl Cpuy
Cn ‘AS182
NOTE: Remaining inputs and éutputs of “AS1818 or 'AS881A are not shown.
FIGURE 1. THE ‘AS182 IN A 64-BIT LOOK-AHEAD CARRY CIRCUIT
T {l’
2-212 EXAS
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SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

D2661, DECEMBER 1982 —REVISED MAY 1986

SN54ALS190, SN54ALS191 . . . J PACKAGE

Single Down/Up Count Control Line SN74ALS190, SN74ALS191 . .. D OR N PACKAGE

: ; (TOP VIEW)

Lock-Ahead Circuitry Enhances Speed of Cascaded )

Counters BLY M Vee
ag2 1s0dA

Fully Synchronous in Count Modes aa s 1] cLk

Asynchronously Presettable with Load Control CTEED4 13[] RCO
DAO[]s  12[d MAX/MIN.

Package Options Include Plastic ‘’Small Qutline’’ ac s 11[] TOAD

Packages, Ceramic Chip Carriers, and Standard ap [O7 1011C

Plastic and Ceramic 300-mil DIPs GND 8 s[1D

Dependable Texas Instruments Quality and Reliability
SN54ALS190, SN54ALS191 . . . FK PACKAGE

N

descriptions (TOP VIEW)
The ‘ALS190 and °‘ALS181 are synchronous, reversible Q _@
up/down counters. The ‘ALS190 is a 4-bit decade counter and g o (z) é’ < =
the 'ALS191 is a 4-bit binary counter. Synchronous counting 2
operation is provided by having all flip-flops clocked CLK 6
simultaneously so that the outputs change coincident with each
. . ) . RCO n
other when so instructed by the steering logic. This mode of NC <
operation eliminates the output counting spikes normally
. . R MAX/MIN T
associated with asynchronous (ripple clock) counters, TOAD c
The outputs of the four flip-flops are triggered on a low-to-high- 9 10111213 ©
level transitionﬂ\e clock input if the enable input (CTEN) is Ao on o 9
low. A high at CTEN inhibits counting. The dir_ection of the coun_t d % b4 <
is determined by the level of the down/up (D/U) input. When D/U
is low, the counter counts up and when D/U is high, it counts NC — no internal connection.
down.
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 paralle! 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
paralle! 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.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform /] .
to specifications per the terms of Texas Instruments TEXAS b
standard warranty. Production processing does not 2-213

necessarily include testing of all parameters.
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TYPES SN54ALS190, SN74ALS190
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

‘ALS190 logic symbol

@ CTRDIV10
CTEN—A(S) Gt “2)
o/U M2 [DOWN]  2(CT=0)26 j—MAX/MIN
(a3 LUl 3(CT=9)126
CLK—E>1,2_I1.3+ )
lGa 61,4 (‘B’W
ToAD-esdcs N
9
A-'T:—f”—- 5D K ‘—(::OA
5o} a1 :e)) a
C (4] S Qc
)] ) 7 o
. ‘ALS190 logic diagram (positive logic)
-
(72}
pR— )
g cren & I
13)
[=R v} ﬂDcA RO
5 CcLK ﬂﬂDc
o [OAD "—”oD—
= A 18 - oo
Q PC‘I
<. o
3 B =
g A1 q
E 2) og
. —>C1
10
| [t
1 4
¢ o
s ._'s_'.uc
—>C1
10
1I‘ rqR o-l
1
1 4
{ > [
(9)
< 7 gp
—p>C1
(B 10
’-C R

¥ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
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SN54ALS191, SN74ALS191
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

*ALS191 logic symbol

@ CTRDIV16
CTEN—h‘s) G1 (12)
D/U-—E M2[DOWN]  2(CT=0)26 j—MAX/MIN
a8 M3 [UP] 3(CT=15126
CLK: D> 1,2-/1,3+
e S i -
LOADMB' C5
L
A :::’) £ 1l —‘2) QA
8o f2l ((e)» %8
c (4] -—Tn—Oc
pt2 18] ap
‘ALS191 logic diagram (positive logic)
]
’ 12 paximvin
1
{
oen 4 -

(13)
g8 RCO
a0 Q

o5 (L
115)
A s TP
—>C1
jD'L 1D
‘D > b
e,
) ]_O s (2)’_.IB
! ) ——Or>C1
10
E rAaR P—
H_/ I
s
chal
LC s . }-ﬂl)c
| b>c1
10
R o
]
: <k
19)
D r ] [ s 7 o,
—1 L—3>C1
1D
[ i R
: 1

t This symbol is in accordance with ANSV/IEEE Std 91-1984 and IEC Publication 617-12.

Pin numbers shown are for D, J, and N packages.

ircuits

ALSand ASC

‘{iP
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SN54ALS190, SN74ALS190
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

typical load, count, and inhibit sequences

‘ALS190

lNustrated 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.

_—I

> I
~ n— — = — e ——— = = = —
(7] T e e e e e — — —— — — — —
g ||_____________________
a B_||l||l.._.______.__________..
DATA
ampum% Ll e
c
o A C--ZC--Z-ZZZZZZcC
=" ||'—-——-——————-—————————
(2] 0 |
= (— ] - — - = - — = = = = = -
= L
[
5=

| |
————]__-l
CTEN | 11 | |

N ! !
-=-- | . !
%___i | [ L1 1 ! | L LI
—_—_—— | i | |
OB—___J : I :—_I : | l_—
1
-——— |
%___ 4 | ) || I : I
: : ] ]
——- ) '
Qo ____L_1 I l [ : : | |
L=
MAX MIN __] :: \ : | | |
[l ) I !
———— [} | { |
e I e A
L7 1 8 9 0 12 2 2 o 0 ) 8 7
| I l..—.coum up —’I"'N”'B'T“I I-——coum DOWN ————-I
LOAD

2-216 Texas {"
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SN54ALS191, SN74ALS191
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.

LOAD I I 2
] 1 .
e | 1 _— — — —_— —_— —_— —_— —_— —_— —_— — —_— [7,)
A_l | :I__. —_— e e e ‘é
|
S lp— — — — = — = — — — — — 8
. |
DATA —;"—:"‘— _ = /s e e = 8
INPUTS e,
TN - -Z”-Z-Z”-”-ZZ¢%
) |
_——_— e e e e e e c
T L - ZZZZ”ZZ-Z-ZZZ§
| | -l
| K . !
i 2T -
| )l ]
—— |
cen__ | __ﬂL l | :
L | r
-_—- | |
%__4 1 L1 L e D N
K : L
QB—_ :I | ll | | I |
== [l U | |
___I [ | | ]
%e__ L : : : ]
__I I: | | |
OD___I :: I | : : l .
| 1
|
MAX/MIN _?l :‘[ | I : [ : I I
1 ] ] |
—_—— [ [l | |
Ro_ _ 1l | | : o ||
'|13:'| 14 15 i 12 2 12 1 0 15 14 13
l I I-—coum UP———»l——INHIBIT—-l I-—coum oowu———ol
e e’ :
LOAD
i
TEXASJJ 2-217
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SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

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

Supply voltage, Vo
Input voltage
Operating free-air temperature range: SN54ALS190, SN54ALS191

SN74ALS190, SN74ALS191

Storage temperature range

recommended operating conditions

SN54ALS190 SN74ALS190
SN54ALS191 SN74ALS191 UNIT
MIN NOM MAX MIN NOM MAX
2 VCe | Supply voltage 4.5 5 55| 45 5 55| V
VIH High-level input voltage 2 .2 V
VL Low-level input voltage 0.7 0.8 Vv
>, 10H High-level output current -0.4 -0.4 mA
5; loL Low-level output current 4 8 mA
o felock Clock frequency ALS190 0 20 0 - 25 MHz
= 'ALS191 0 20 0 30
o 'ALS190 25 20
> tw Pulse duration CLK high or. low 'ALS191 20 16.5 ns
[7)] LOAD low 25 20
O Data before LOAD! 25 20
- . CTEN before CLK! 45 20
1] tsu  Setup time D/U before CLK! 45 20 ns
g_. TOAD inactive before CLK! 20 20
n ] Data after LOAD1 5 5
th Hold time CTEN after CLK! 0 0 ns
D/U after CLK1 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
PARAMETER TEST CONDITIONS MIN_TYPT  MAX | MIN TYPT MAX UNIT
ViK Vee = 4.5V, = -18mA -1.5 -1.5 v
VoH Vecec = 45Vto55V, gy = -0.4 mA Vee -2 Vec-2 \4
VoL Ve = 45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vge = 45V loL = 8 mA 0.35 0.5
h Vee = 55V, Vi=7V 0.1 0.1 mA
I Vee =565V, V=27V 20 20 A
e RO Ex XA
Io* Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA
Icc Vee =565V, Allinputs at O V 12 22 12 22 mA
Al 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 curreqt, los.
Texas W
2-218 EXAS
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SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191
SYNCHRONGUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

switching characteristics (see Note 1)

Vec =45Vtob55YV,
CL = 50 pF,
. RL = 500 Q,
FROM TO
PARAMETER Ta = MIN to MAX UNIT
(INPUT) (OUTPUT) A °
SN54ALS190 SN74ALS190
SN54ALS191 SN74ALS191
MIN MAX | MIN MAX
'ALS190 20 25
f
max "ALS191 20 30 . MHz
1,
PLH o%5 ’ Any Q 7 37 8 30 |
PHL 8 34 8 30 2
1,
PLH A B, C,D Any Q 4 25 4 21 | o
PHL 4 25 4 21
1 —
PLH CLK e 5 24 5 20 [ . i2)
tPHL 5 25 5 20 -5
1
PLH cLk Any Q 3 26 3 L2 R 0
PHL 3 22 3 18 =
1
PLH CLK MAX/MIN 8 37 8 3 s o
PHL 8 34 8 31 (/5]
1 — —
PLH iU RCH 12 45 | 15 31| o <
PHL 10 36 10 28 -
1 —
PLH D/U MAX/MIN 8 35 8 251 s g
tPHL 8 30 8 25
1 —_— —_—
PLH ' CTEN RCO 4 AN 181 e UJ
tPHL 4 23 4 18 <

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

{i’
TEXAs 2-219
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SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

D2661, DECEMBER 1982 —REVISED MAY 1986

Look-Ahead Circuitry Enhances Cascaded Counters
SN54ALS192, SN54AS193 . . . J PACKAGE

Fully Synchronous in Count Modes SN74ALS192, SN74ALS193 ... D OR N PACKAGE

TOP VIEW,]
Parallel Asynchronous Load for Modulo-N Count { !

Lengths 8 [+ Uss Vee
® Asynchronous Clear QB HQ 15[ A
aa Os  wdcr
® Package Options iInclude Plastic ‘*Small Qutline’’ DOWN [Ja  13[] BO
Packages, Ceramic Chip Carriers, and Standard up (s 12[] CO
Plastic and Ceramic 300-mil DIPs ac e 1] [OAD
® Dependable Texas Instruments Quality and.ReIiabiIity Gﬁg E; ]g% g

N

" description

The °'ALS192 and ‘ALS193 are synchronous, reversible SN54ALS192, SN54ALS193 . . . FK PACKAGE

up/down counters. The ‘ALS192 is a 4-bit decade counter and (TOP VIEW) _1‘2
the ‘ALS193 is a 4-bit binary counter. Synchronous operation is =
provided by having all flip-flops clocked simultaneously so that . o O 8 e
the outputs change coincidently with each other when so Om2z>< '(3
instructed by the steering logic. This mode of operation 3 2 12018
eliminates the output counting spikes normally associated with Qaf] a 18 [ CLR 2
asynchronous (ripple clock) counters. DOWNT[} s 17(1BO
Th . . . NC[]e 16| NC T
e outputs of the four flip-flops are triggered by a low-to-high- uph 5 150 co ¢=U
level transition of either count (clock) input (Up or Down). The Q o
direction of counting is determined by which count input is cs LOAD 0
pulsed while the other count input is high. 9 &‘
. [ Y= N =13
All four counters are fully programmable; that is, each output ozz2
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 NC — no internal connection.
pulses. This feature allows the counters to be used as modulo-N
dividers by simply modifying the count length with the preset
inputs.
A clear input has been provided that forces all outputs to the low level when a high level is applied. The clear function is
independent of the count and the load inputs. The clock, count, and load inputs are buffered to lower the drlve
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.
PRODUCTION DATA documents contain information Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform
1o specifications per the terms of Texas Instruments TEXAS b
standard warranty. Production processing does nat l 2.221
necessarily include testing of all parameters. NSTRUMENTS
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SN54ALS192, SN74ALS192
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR)

*ALS192 logic symbol T

CTRDiV10
cm%;”— cT=0

up 2+ - —
> T S

G1

* pown—4—b 4
Gz— sct-0f> (13) 86

roap-leades

m

PRRLLII vy ] ——%OA
gl 2] — %
10 1l ((7)) ac
p-2 8] —"0p

SHNOIID SV pue Sy

ama
10 4
c

1

9

| | !
|

$ This symbol! is i;n accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
- Pin numbers shown are for D, J, and N packages.
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SN54ALS193, SN74ALS193
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR)

‘ALS193 logic symbolt

CTRADIV16
CLR “15')” cT=0
up _ —
P2+ 1CT=15] ﬂco
G1
DOWN o P1 (13)
GZ_ ZcT=0f>——180
(AL B
9 g
A ”?’ 30 KD :2: aa
gL 2] T
c (10} 1 o oc
oo 18] —"ap
'ALS193 logic diagrams (positive logic) 2
12)
co N
x
‘- 13 55 3
(14 :
cth —>0— =
L] (]
(a) 7}]
DOWN <
(11
[ORD ©
{15) c
A s 3, ©
a 1 n
1D w—d
=, R <
&)
B
-
=g
10)
iy
-
9
b (9)
9 n
— S Qp
| c1
1D
R
1
— |
1This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
Texas W
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SN54ALS192, 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:

1.
2.
3.
4.

N

CLR
LOAD

DATA

s)naNIY S pue §1v

upP
DOWN

(m

Qg

OUTPUTS <
Q¢

SEQUENCE
ILLUSTRATED

Clear outputs to zero.

Load (preset) to BCD seven.

Count up to eight, nine, carry, zero, one, and two.
Count down to one, zero, borrow, nine, eight, and seven.

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.

2

8 9 0 1
COUNT UP ~——m—p]
= = I

[} 9

2-224
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SN54ALS193, SN74ALS193
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR)

typical clear, load, and count sequences
'ALS193
* Ilustrated beIoQ 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.

N

CLR r]

LOAD - 3
- L 5
S 2
S T e o
O e T
B oy 2
[ ‘. " - —-—- - -
DATA —_— — e,
C [ _J'—‘I__ o [ oy
T T T T T T T = — — — S
—_————_—_———_—— e —_—— ——_——_———— —
D __I_l___' L e e o e e e J
R <L
o oy
DOWN o !
I Ly
. 1 | { |
N L1 LI 1u 1 LI
_ | | |
Qg _J | | | |
QUTPUTS < | | |
I

o ZT0 ]

|/

|
|
|
1
|
|
|
|
1
|
|
i

SEQUENCE

) 14 15 0 1 2 1 [ 15 14 13
ILLUSTRATED 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.

{if
Texas
INSTRUMENTS 2-225
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SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193
SYNCHRONGUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

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

Supply voltage, Vcc

Storage temperature range

INpUt VOAgE . . . e e
Operating free-air temperature range:

recommended operating conditions

SN54ALS192, SN54ALS193
SN74ALS192, SN74ALS193

A"

0°Cto70°C
-65°Cto150°C

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265

SN54ALS192 SN74ALS192
’ SN54ALS193 SN74ALS193 UNIT
2 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 v
> ViL Low-level input voltage 0.7 0.8 \Y
5 I0H High-level output current -0.4 -0.4 mA
o loL Low-level output current 4 8 mA
g- fclock Clock frequency ,2::: 2§ g ig g z?) MHz
> wigh 10 10 ns
w 3 LOAD low 25 20 '
o b Fulse durstion UP or DOWN high or low ALST92 26 20 ns
=" ‘ALS193 30 16.5
(2] Data before LOAD! 25 20
% tsu Setup time CLR inactive before UP1 or DOWN! 20 20 ns
7)) LOAD inactive before UP! or DOWNT! 20 20
Data after LOAD! 5 5
th Hold time UP high after DOWN1 ] o} ns
DOWN high after UP! o] ¢}
TA Operating free-air temperature -55 - 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54ALS192 SN74ALS192
SN54ALS193 SN74ALS193
PARAMETER TEST CONDITIONS MIN_TYPT MAX | MIN TYPT MAX UNIT
ViK Vee =45V, I} = —18 mA -1.5 -1.5 \%
VoH Vg =45V1t05.5V, IpH = -04mA Vee-2 Vee-2 \
v Vee =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Vee = 4.5V loL = 8 mA 0.35 05
Iy Vee = 6.5V, V=7V 0.1 0.1 mA
[I17] Vge =55V, V=27V 20 20 A
UP, DOWN -0.2 -0.2
L TA others Vec =85V, Vi=04v ~0.1 oa | ™
Io* Vce = 5.5V, Vo = 225V -30 -112 [ -30 -112 | mA
lce Vee =565V, See Note 1 12 22 12 22 mA
TANl typical values are at Voc =56V, 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-
NOTE 1: Igc is measured with the clear and load inputs grounded, and all other inputs at 4.5 V.
. ™
2-226 TExas
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SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193
SYNCHRONOQUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

switching characteristics (see Note 2)

Vee = 45Vtob5V,
CL = 50 pF,
FROM T0 AL = 5002,
PARAMETER (INPUT} (OUTPUT) Ta = MIN to MAX UNIT
SN54ALS192 SN74ALS192
SN54ALS193 SN74ALS193
MIN MAX MIN MAX
'ALS192 20 25
- MH
fmax "ALS193 25 30 :
1

PLH e co 3 20| 4 L
tPHL 3 21 5 18
|

PLH Down BO 4 20 4 16 ns
tPHL 5 22 5 18 o
t 4

PLH Up or Down Any Q 4 27 19 ns x
tPHL 4 23 4 17 =3
1 —

PLH [OAD Any @ 8 38 8 30 1 s o
tPHL 8 a7 8 28 S
tPHL CLR Any Q 5 20 5 17 ns

. %]
NOTE 2: Load circuit and voltage waveforms are shown in Section 1. <
B

c

©

%5}

I

-
T {l’
EXAS 2-227
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SN54AS194, SN74AS194
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

D2661, DECEMBER 1983 —REVISED MAY 1986

Synchronous parallel loading is accomplished by
applying the four bits of data and taking both
mode control inputs, SO and S§1, high. The data
are loaded into the associated flip-flops and
appear at the outputs after the positive transition
of the clock input. During loading, serial data
flow is inhibited.

Shift-right is accomplished synchronously with
the rising edge of the clock pulse when SO is high
and S1 is low. Serial data for this mode is entered
at the shift-right data input. When SO is low and
S1 is high, data shifts left synchronously and
new data is entered at the shift-left serial inputs.
Clocking of the flip-flop is inhibited when both
mode control inputs are low.

The SN54AS194 is characterized for operation
over the full military temperature range of
—-56°C to 125°C. The SN74AS194 is
characterized for operation from 0°C to 70°C.

9
o (]
52285
T
P )

S

NC —No internal cannection

® Parallel-to-Serial, Serial-to-Parallel SN54AS194 . . . J PACKAGE
Conversions SN74AS194 ... D OR N PACKAGE
Lef Right Shif (TOP VIEW)
® Left or Right Shifts —
9 cR Uie vee
® Parallel Synchronous Loading sRSER[]2  1s[]aa
® Direct Overriding Clear Alfs - 1a[Jaog
B[Js 13[dac
® Temporary Data Latching Capability cs i2[]ap
® Package Options Include Plastic ‘*Small pe n[dck
Outline’” Packages, Ceramic Chip Carriers, sLser[]z 1o[ds1
and Standard Plastic and Ceramic 300-mil GND[ |8 9] ]SO
DIPs : 2
® Dependable Texas Instruments Quality and -
Reliability SN54AS194 . . . FK PACKAGE
(TOP VIEW) @
description é ]
: 8}
These bidirectional shift registers feature parallel z g Q é’ af _g
outputs, right-shift and left-shift serial inputs, O
operating-mode-control inputs, and a direct 3212018 n
overriding clear line. The register has four distinct Alla 18{jag <
modes of operation, namely: B[]s 17(Jac -
- NC{] 6 16 [INC c
Inhibit clock {temporary data latch/do nothing) ch7 15[]Qp o
Shift~right.(in the .direc.tion QA toward Qp) ohNs 1a[JCLK n
Shift-left (in the direction Qp toward Qa) 10111213 -
Parallel (broadside) load <

PRODUCTION DATA documents contain information
current as of publication date. Products conform
to specifications per the terms of Texas Instruments

Copyright © 1983, Texas Instruments Incorporated

i
Texas {4’ 2.229
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SN54AS194, SN74AS194
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

FUNCTION TABLE

INPUTS QUTPUTS
MODE SERIAL PARALLEL
CLEAR ST 50| S°° [eFr miGiT [A & c b0 | °A % % @
L X X X X X X X X X L L L L
H X X L X X X X X X |Qao Qo Qco Qpo
H H H t X X a b c d a b c d
H L H t X H X x X x| H oan Qgn Qcn
H L H 1 X L [x x x x| L aan Qgn Qcn
H H L * H X |X X X X |0gn Qe Qpn H
H HoL 1 L X |Xx X X X|Qgy, Qcn Qpn L
H L L X X X X X X X |Qap Qo Qco Qpo

N

H = high tevel (steady state)

L = low level (steady state)

X = irrelevant {any input, including tran-
sitions}

1 = transition from low to high level

a, b, c, d= the level of steady-state input at
inputs A, B, C, or D, respectively.

Qa0. Qo. Qcao. Qpg = the level of Qp.
Qpg. Qc, or Qp, respectively, before the
indicated steady-state input conditions
were established.

Qan. Qgn. Qcn. Qpn = the level of Qa,
Qpg, Qg, respectively, before the most-
recent ! transition of the clock.

E typical clear, load, right-shift, inhibit, and clear sequences
n .
o cn_oexﬂnﬂﬂl—]r]r]rlr]nr]r]r]["]ﬂnﬂr
= i i ‘
o mooe [ so__3 | ] l
> CONTROL __ ! !
INPUTS | g1 ]
@ s L !
(@) s D
— CLEAR ! [ ! L
3 I ! Lo l |
c SERIAL R j | | [ L | | | 1
Z ! :: i !
[ INPUTS L | | L ] | l] | | | ||
] T T | i 1
- | | | | |
A H) | [ 1 : 1
L o !
] |
PARALLEL | B Ll L !
DATA 9 i I I !
INPUTS | C a1 [ i
[ i [ !
p__ il L i |
L i N 1 ; T
P —_— ! ' \ '
VAP B S : [ -
r— : -
—_— | | |
ag __ ] N e N | | [ L 1
OUTPUTS < . [ v !
oc 3 L ML T L+ L L
o o
QD__1, ' f | I l [ HE | I |
! | ] f—— SHIFT RIGHT —| |s—— SHIFT LEFT —4-— INHIBIT ——]
CLEAR LOAD CLEAR
Texas WP
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SN54AS194, SN74AS194
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

logic symbol T

SRG4
CLR ..(_”_b R
(9)
. S0 0 "o
g o | P M3
{11)
CLK —-t> ca
D 1-/2+
2) 1 -
SR SER 1,4D (15
3 ——— q,
PR 3,4D A
B 14) 34D | 14) ag
ST IEEPN 2
) 3,4D .
/ (12)
(7) ———Qp n
SL SER 2,4D b=
3
Q
=
logic diagram (positive logic) O
n
PARALLEL INPUTS <
‘A 3 [ D' "g
10 )
MODE s1( )D (3) 4) (5) (6) &
CONTROL o (77]
INPUTS 9
S0 -t
SHIFT SHIFT <
RIGHT _(2) L 1 | [ (7) LEFT
SERIAL 1R 10 110 1 SERIAL
INPUT INPUT
4 15 A 1S 4
—a> C1 —$ C1
1R 1R
(n M8 18 18
CLOCK —J>o
1
CLEAR —{>o
(15) (14) {13) (12)
Qap Qg y Qe Qp,
. PARALLEL OUTPUTS
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and |EC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
T {l’
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SN54AS194, SN74AS194 :
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

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

SUPPlY VORAGE, VG - - v v i v e et e e e e e e 7V

Input voltage

Operating free-air temperature range: SN54AS194

-55°C to 125°C

INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265

SN74AS194 . .. ... ... . 0°C to 150°C
Storage temperature TaNQgEe . . .. .. v v it it vt e —65°C to 150°C
recommended operating conditions
SN54AS194 SN74AS194 UNIT
MIN NOM MAX MIN NOM MAX
. Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
2 VIH High-level input voltage 2 2 \4
ViL Low-level input voltage 0.8 0.8 4
loH High-level output current -2 -2 | mA
2 loL Low-level output current 20 20 | mA
7)) fclock Clock frequency 4] 75 0 80 | MHz
[V) CLR 4 4
= tw Pulse duration CLK high 4 2 ns
Q. CLK low 5 6
Select 9 8
5 tsu Set-up time before CLK?T Data 35 3 ns
(@) twr  Recovery time CLR 6 6 ns
= th Hold time, data after CLKT 0.5 0 ns
8 TaA Operating free-air temperature -55 125 0 70 °C
»  electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted) .
SN54AS194 SN74AS194
PARAMETER TEST CONDITION UNIT
s MIN TYPT MAX [ MmN TYPT MAX
VIK - Vee = 4.5V, | = —18 mA -1.2 -1.2| v
VOH Vee = 45VtobbV, gy = —-2mA Vee-2 Vee-2 \4
VoL Vee = 45V, IoL = 20 mA 035 0.5 035 05| V
| Data, CLK, CLR v =55V Vi= 7V 0.1 0.1 A
| [Mode, SL, 3R cc =V I= 0.2 oz | ™
Data, CLK, CLR : 20 20
| vV =55V, =27V A
M ["Mode, SL.SR ce Vi 20 20| "
Data, CLK, CLR -0.5 -0.5
I Vv = 5.5V, V) =04V A
'L ["Mode, SL, 5R cc ! =y S
Io* Vee = 5.5V, Vg = 2.25 V -30 -112 | -30 . —112 | mA
. Outputs high 30 49 30 43
| V =55V, A
cc cc Outputs low 38 60 38 53|
tAI typical values are at Vo = 5V, Tp = 25°C.
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los.
T {l’
2.232 EXAS



SN54AS194, SN74AS194
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

switching characteristics (see Note 1)

Vee = 45Vto55Y,
CL = 50 pF, .
FROM 10 R1 = 500 Q,
PARAMETER ANPUT) (OUTPUT) R2 = 500 Q, UNIT
TA = MIN to MAX
SN54AS194 SN74AS194
MIN MAX | MIN MAX
fmax 75 80 MHz
tPLH 2.5 8 3 7
CLK Any Q
PHL n 25 8| 3 7] ™
tPHL CR Any Q 3.5 13 4 12 ns 2
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. ;
7]
b=
=3
Q
=
&)
2
o
c
©
n
<
i
I Texas v 2-233
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PRODUCT SN54AS195, SN74AS8195
PREVIEW 4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

D2661, DECEMBER 1983 —REVISED MAY 1986,

® Parallel-to-Serial, Serial-to-Parallel . ’ SN54AS195 . . . J PACKAGE
. Conversions SN74AS195 ... D OR N PACKAGE
TOP VIEW,
Parallel Synchronous Loading { !
7 - RO Yie vee
J and K Input First Stage
a puts to Firs g J0O:2 150 QA
Right-Shift Only with Complementary K [s 1a[] ag
Outputs on Last Stage Alls 30ac
. . B[s 2[J ap
Direct Overriding Clear =
t 9 clls wQdp
Package Options Include Plastic ‘*Small o[~ 10} CLK
Outline’’ Packages, Ceramic Chip Carriers, GND []8 9[] SH/LD
and Standard Plastic and Ceramic 300-mil
DIPs SN54AS195 . . . FK PACKAGE
® Dependable Texas Instruments Quality and (TOP VIEW) »
Reliability c  Q =
S50 0 '5
. e Sloz >0
description 2
3 2 12019 —
These 4-bit registers feature parallel inputs, R Kha 18[] QB (&)
parallel outputs, J-K serial inputs, shift/load AfRs 170 ac (/5]
control input, and a direct overriding clear. The NC he 16| NC <
registers have two modes of operation: Bh, 1sf ap b}
5= c
Parallel {broadside) load Chs 14 Qp ©
Shift (in the direction Qp toward Qp) 9 10111213 7]
Parallel loading is accomplished by applying the 082913 % &I
four bits of data and taking the shift/load control CHE
K . . . 7
input low. The data are loaded into the
associated flip-flops and appear at the outputs NC—No internal connection
after the positive transition of the clock input.
During loading serial data flow is inhibited.
Shifting is accomplished synchronously when
the shift/load control input is high. Serial data for
this mode is entered at the J-K inputs. These
inputs permit the first stage to perform as a
J-K, D-, or T-type flip-flop as shown in the
function table.
The SN54AS195 is characterized for operation
over the full military range of —55°C to 125°C.
The SN74AS195 is characterized for operation
from 0°C to 70°C.
PRODUCT PREVIEW documents contain information . Copyright © 1983, Texas Instruments Incorporated
on products in the formative or design phase of
S PR S, Texas X 2.235
ons are desigh goals. Iex: -
:gse::vlgsa the right to l?haggu or discontinue these INSTRUMEN'[S

pl‘DdllClS without notice. POST OFFICE BOX 655012 *» DALLAS, TEXAS 75265



SN54AS195, SN74AS195
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

logic symbolt

sunang sy pue sV 0N

SRG4
CLRLB R
— {9)
SH/LD—E M1 [SHIFT]
M2 [LOAD]
.CLK & C3/1 > 'J
2) 130
R.ﬂ.&. 1,3K
f4) 23D | 05 o,
g L5 2,3D |13 o
c (6) (13) ac
b {7) (12) ap
N n aD
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
logic diagram (positive logic)
SERIAL INPUT PARALLE& INPUTS
J K 7\ B c D\
(2)f 3 (4 (5)) (6) (7)
SHIFT/LOAD (9)[>c
CONTROL %
cLock 1Y >
crear il —{ > 1 ! 1 ]
wrR P L 1RrR 1RrR
—3C1 —3>C1 —3pC1 —3>C1
Lo >—1s L >1s 4 L{>1s 14 L:[>—1s
(15} (14) (13) (12—)| (11)
\QA Qg Qg Qp QD/
—V
PARALLEL OUTPUTS
i
2.236 Texas ‘b
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SN54AS195, SN74AS195
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

FUNCTION TABLE

INPUTS OUTPUTS
CLEAR SHIFT/LOAD cLocK SERIAL PARALLEL Qa @ Q¢ 0Op @p
J K A B COD -

L X X X X X X X X L L L L H
H L 1 X X a b c d a b c d d
H H L X X X X