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IMPORTANT NOTICE

Texas Instruments (Tl) reserves the right to make changes in the
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of device specifications to verify, before placing orders, that the
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utilized to the extent T deems such testing necessary to support this
warranty. Unless mandated by government requirements, specific
testing of all parameters of each device is not necessarily performed.

In the absence of written agreement to the contrary, Tl assumes no
liability for Tl applications assistance, customer’s product design, or
infringement of patents or copyrights of third parties by or arising from
use of semiconductor devices described herein. Nor does Tl warrant
or represent that any license, either express or implied, is granted
-under any patent right, copyright, or other intellectual property right
of Tl covering or relating to any combination, machine, or process in
which such semiconductor devices might be or are used.

Specifications contained in this data book supersede all data for these
products published by Tl in the United States before November 1985.
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INTRODUCTION

The LSI Logic Data Book presents pertinent technical information on Texas Instruments complex bipolar and
CMOS LS| logic integrated circuits. The bipolar LS| products described in this volume include:

® The fastest TTL-compatible 8-bit processor slice chip set available. The chip set includes an 8-bit
registered ALU, a 14-bit microsequencer, a 16- and 32-bit expandable barrel shifter, and a 16-word
by 4-bit register file.

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

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

® A high-speed ‘‘flash’’ 32-bit barrel shifter (SN74AS8838). The SN74AS8838 is the first member of
the Texas Instruments 32-bit processor chip set.

Specifications on CMOS LSI products included in this volume describe the following:
® The THCT1010, which is the lowest power 16- x 16-bit multiplier and accumulator (MAC) available.
® Two 64K and 256K DRAM controllers with inputs that are TTL- and CMOS-voltage compatible.

® Two high-speed CMOS multilevel pipeline registers, which offer a reduction in power over previously
available devices.

To assist you in the selection of complex MSI logic components to complement a system design, the LSI Logic
Data Book contains specifications on high-performance bus transceivers, readback latches, comparators, and
. controllers.

Many Texas Instruments leadership bipolar LS| functions use our new advanced bipolar technology, IMPACT™
(IMPlanted Advanced Composed Technology). This unique innovation offers performance advantages in speed,
power, and circuit density over preceding bipolar technologies. The process offers such features as:

2-um feature size
7-pm metal pitch
Walled emitters
lon implantation
Oxide isolation
Composed masks

This data book provides a functional index to all bipolar digital device types available or under development.
Packaging 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, 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 Tl distributor, or by writing direct to:

Texas Instruments Incorporated
P.O. Box 225012, MS 308
Dallas, Texas 75265

We sincerely believe that you will find the new LS| Logic Data Book a meaningful addition to your technical library.

IMPACT is a trademark of Texas Instruments
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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

Ilcc

IccH

lccL

H

L

loH

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 Vcc supply terminal of an integrated circuit.

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

Supply current, outputs low
The current into* the Vcc 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-level voltage is applied to that input.

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

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

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

Short-circuit output current

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

Off-state (high-impedance-state) output current (of a three-state output) with high-level voltage applied

The current flowing into* an output having three-state capability with input conditions established that,

according to the product specification, will establish the high-impedance state at the output and with a high-

level voltage applied to the output.

NOTE: This parameter is measured with other input conditions established that would cause the output to
be at a low level if it were enabled.

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

TTL SYMBOLS, TERMS, AND DEFINITIONS

lozL

ViH

VIK

ViL

VOH

VoL

ta

tdis

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

level voltage applied to the output.

NOTE: This parameter is measured with other input conditions established that would cause the output to
be at a high level if it were enabled.

High-level input voitage

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 spgcification 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.

NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which operation
of the logic element within specification limits is guaranteed.

High-level output voltage
The voltage at an output terminal with input conditions applied that, according to the product specification,
will establish a high level at the output. ’

Low-level output voltage
The voltage at an output terminal with input conditions applied that, according to the product specification,
will 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 levels (high or low) to a high-impedance (off) state.

NOTE: For 3-state outputs, tgis = tpHz or tpLz. Open-collector outputs will change only if they are low
at the time of disabling so tgis = 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 tpzL. 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.
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GLOSSARY
TTL SYMBOLS, TERMS, AND DEFINITIONS

th

tpd

tPHL

tPHZ

tPLH

tpLZ

tPzZH

tPzZL

tsu

tw

Hold time

The time interval during which a signal is retained at a specified input terminal after an active transition occurs

at another specified input terminal.

NOTES: 1.  The hold time is the actual time interval between two signal events and is determined by the
system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is guaranteed.

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

Propagation delay time
The time between the specified reference points on the input and output voltage waveforms with the output
changing from one defined level (high or low) to the other defined level. (tpq = tpHL or tpLH).

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

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

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

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

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

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

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

Setup time

The time interval between the application of a signal at a specified input terminal and a subsequent active

transition at another specified input terminal.

NOTES: 1.  The setup time is the actual time interval between two signal events and is determined by the
system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is guaranteed.

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

Pulse duration (width)
The time interval between specified reference points on the leading and trailing edges of the pulse waveform.
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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 LS|, but whether digital or linear, is considered to be one that contains 12 or more equivalent
gates or circuitry of similar complexity.

Small-Scale Integration, SSI
Integrated circuits of less complexity than medium-scale integration (MSl).

Very-Large-Scale Integration, VLSI
The description of any IC technology that is much more complex than large-scale integration (LSI), and involves a much

higher equivalent gate count. At this time an exact definition including a minimum gate count has not been
standardized by JEDEC or the IEEE. -
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EXPLANATION OF FUNCTION TABLES

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

= high level (steady state)

= low level (steady state)

= transition from low to high level

= transition from high to low level

= value/level or resulting value/level is routed to indicated destination
value/level is re-entered

= irrelevant (any input, including transitions)

N X )y <>z
L1}

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

[
=
]

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

o
(=]
I

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

o]
(=]
I

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 4 or 1

_]—L = one high-level pulse

U = one low-level pulse

TOGGLE = each output changes to the complement of its previous level on each active transition indicated by

Lort.

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

If, in the input columns, a row contains H, L, and/or X together with 1 and/or {, this means the output is valid when-
ever the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state
levels. If the output is shown as a level (H, L, Qg, or 50), it persists so long as the steady-state input levels and the
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite
direction to those shown have no effect at the output. (If the output is shown as a pulse,_f—Lor-L_I_,the pulse
follows the indicated input transition and persists for an interval dependent on the circuit.)

Texas {'f
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EXPLANATION OF FUNCTION TABLES

Among the” most complex function tables in this book are those of the shift registers. These embody most of the
symbols used in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal
shift register, e.g., type SN74194,

FUNCTION TABLE
INPUTS OUTPUTS
MODE SERIAL PARALLEL
CLEAR I 50| S % [ieFrT RiGHT |[A & € D % Q% G Cp
L X X X X X X X X X L L L L
H X X L X X X X X X 1Qao0 Qo Qco Qpo
H H H t X X a b c d a b c d
H L H 1 X H O |{x x X X Qan QBn Qcn
H L H t X L |[x x x x| L Qan QBn Qcn
H H oL t H X |X X X X |Qgn Qcn Qpn H
H H oL 1 L X |x x x x|agn Qcn Qpn L
H L L X . X X X X X X |Qao Qo Qco Qpo

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

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

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both
high then, without regard to the serial input, the data entered at A will be at output QA, 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 Qp, the previous levels of Qg and
Qc are now at Q¢ and Qp respectively, and the data previously at Qp is no longer in the register. This entry of serial
data and shift takes pIace‘ on the low-to-high transition of the clock when S1 is low and SO is high and the levels at
inputs A through D have no effect. ‘

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial input
and the shifting of previously entered data one bit; data previously at Qp is now at Qp, the previous levels of Q¢ and
Qp are now at Q 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 |‘ow, 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.

' {i’
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SERIES 54ALS/74ALS AND 54AS|74AS DEVICES

PARAMETER MEASUREMENT INFORMATION

7v
Vee L Ry = R1=R2
S1
PUT Ry
FRO(’;"E(;UTTES'-; 1‘E|s*r FROM OUTPUT TEST
UN i POINT UNDER TEST POINT R1
cL=x RL FROM OUTPUT TEST
(See Note A) CL UNDER TEST ) [ POINT
: (See Note A) CLAR R2
L 4 (See Note A)
LOAD CIRCUIT FOR =
BI-STATE LOAD CIRCUIT FOR LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS OPEN-COLLECTOR OUTPUTS THREE-STATE OUTPUTS
NOTE A: Cp includes‘probe and jig capacitance.
TIMING 35V HIGHLEVEL /N~ 35V
INPUT ! 1.3V : PULSE ! 1.3V 1.3V h 03
flo - 03V -— 1, —» 3V
. W 35V -— 1, — 35V
- — 31 | .
:’N‘;L’fr 13V 13V LOW-LEVEL %13V  q13v
03V PULSE L~ —— — 03V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE WIDTHS
—————— 35V
. OUTPUT
INPUT F13v | 13v CONTROL
| ‘ | 0.3V (low-level
Iﬁ'PLH.' ktpm_u enabling)
] ! 0 N VOH
IN-PHASE ! ! ; !
OuTPUT | 13V 3V WAVEFORM 1
T i VoL S1CLOSED =
QtpL ™ S tpLHS (See Note B) t e
OUT-OF PHASE i i VoH ren—
1.3V 1.3Vv WAVEFORM 2 ]
OUTPUT S1OPEN
—— — 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 contral.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses have the following characteristics: PRR = 1 MHz, t; = tf = 2 ns, duty cycle = 50%.
D. When measuring propagation delay times of 3-state outputs, switch S1 is closed.
Texas W2
EXAS 1-11
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 756265

—

General Information



- General Information

'

1-12



FUNCTIONAL INDEX

GATES AND INVERTERS

POSITIVE-NAND GATES AND INVERTERS POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS
TECHNOLOGY TECHNOLOGY
5 STD
DESCRIPTION TYPE r?: ALS (AS(H |L[LS|S |VOLUME DESCRIPTION TYPE | oL | ALS| AS| H|LS | S | VOLUME
Hex 2-Input Gates ‘804 A B 3 a 2-nput Gates ‘08 . ole 2
04 . AEIKRK] 2 L4 3
[ AKJ 4 2
Hex Inverters A L4 3 Triple 3-Input Gates ‘15
‘1004 . . A 3
00 |2 ejefe e 2 c
Quadruple 2-input Gates A . 3 POSITIVE-OR GATES °
11000 A A TECHNOLOGY -
. L] Ld LJ LAKJ 2 STD m
Triple 3-Input Gates 0 A . 3 DESCRIPTION TYPE | o, [ALs|As|Ls | s | voLume E
1010 A 3 Hex 2-Input Gates ‘832 Ale 3
. oo oo 2 o < T 3 I
Dual 4-Input Gates 20 A . ‘32 o
al -dne 3 Quadruple 2-Input Gates o e .
1020 A 1032 A le 3 [
8-Input Gates 30 -2 elejejel 2 Triple 41nput OR/NOR 802 a —
A L 3
13-Input Gates 133 - > 2 POSITIVE-NOR GATES E
3
Dual 2-Input Gates ‘8003 . TECHNOLOGY (V]
STD
DESCRIPTION TYPE Ats| As| L [Ls | s | voLumE &
POSITIVE-NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS T d’
Hex 2-Input Gates ‘805 AlB 3 0
TECHNOLOGY o <o s 3
s ‘02
DESCRIPTION tvee [ST°| as [as|H | L]is]|s | vorume Quadruple 2-Input Gates e | 3
LAY 1002 A
* . Ld L4 2
° . 2
Hex Inverters 8 A 3 Triple 3-Input Gates ‘27 + 1 3
11005 hd Dual 4-Input Gates with Strobe| 26 | ®
. 3 . [ 2 2
o1 r 3 Dual 5-Input Gates ‘260 .
Quadruple 2-Input Gates , . e[efe 2
03 5 SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS
3
"1003 A TECHNOLOGY
N . ° . 2 STD
Triple 3-Input Gates 12 A 3 DESCRIPTION TYPE |1 | ALS|AS|LS | S | VOLUME
o L] LJ L 2 ‘14 L] o
Dual 4-Input Gates 22
P = 3 Hex Inverters Ty ry
Octal Inverters ‘619 0
POSITIVE-AND GATES 3| .
Dual 4-Input Positive-NAND =5 < 2
TECHNOLOGY
STD Triple 4-Input Positive-NAND ‘618 °
DESCRIPTION TYPE ALS |AS| H | LS| S | VOLUME 24 .
TTL Quadruple 2-Input Positive-NAND e e
Hex 2-Input Gates "808 A |8 3 2
08 . ol 2
Quadruple 2-Input Gates o [ 3 CURRENT-SENSING GATES
‘1008 A |e
TECHNOLOGY
. of[e]e 2 DESCRIPTION TYPE VOLUME
n ALs[as[Ls
Triple 3-Input Gates A [ 3 n ry
ETIE] A 3 Hex 63 1 2
o] e 2
Dual 4-Input Gates ‘21 Py Py DELAY ELEMENTS
3
Triple 4-Input AND/NAND ‘800 A T,
TECHN{
DI TP VOLUME
ESCRIPTION ASTASTLS
Inverting and Noninverting Elements, 3 . 2
2-Input NAND Buffers

® 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

GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS

AND-OR-INVERT GATES BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS
s TECHNOLOGY TECHNOLOGY
DESCRIPTION TYPE Als [As|H | L |Ls |s |VOLUME DESCRIPTION i
TTL TYPE :_: ALS |AS LS | S | VOLUME
2-Wide 4-Input ‘55 DD T
“I 4-Wide 4-2-3-2 Input ‘64 . ) 2
4-Wide 2-2-3-2 Input '54 L 2 Hex ,17 =
4-Wide 2-Input ‘64 | ® 35 . 3
4-Wide 2-3-3-2 Input ‘54 oo ‘1035 . 3
O Dual 2-Wide 2-Input ‘51| ® ele[e |e ‘06| ® R
) Hex Inverter 6] ®
=3 AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS 1005 . 3
‘26| ® .
o TECHNOLOGY 2
-y S0 .38 2 o e
o DESCRIPTION TYPE ALS | AS | S | VOLUME Quad 2-Input Positive-NAND A 3
— T e 3
— 4-Wide 4-2-3-2 Input ‘65 o 2 8 1003 A 3
: L4 L4 2
-°#| EXPANDABLE GATES Quad 2-Input Positive-NOR ‘33 ry 3
- TECHNOLOGY
STD BUFFERS, DRIVERS, AND BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS
DESCRIPTION TYPE Als [AS|H | L [Ls|voOLUME
® TTL TECHNOLOGY
Dual 4-Input Positive-NOR STD
~ g
sl with Strobe 23| o DESCRIPTION TYPE| L | ALS [As | Ls | s | voLUME
(=] 4-Wide AND-OR ‘52 . ) — 743 ry
= 2-Wide AND-ORINVERT 53] e . Noninverting 757 . [
2-Wide AND-OR-INVERT ‘55 oo |e Octal Buffers/Drivers 760 <
Dual 2-Wide AND-OR-INVERT ‘50| o 0 Ta2 ry
inverting Octal
Buff : ‘756 °
EXPANDERS uffers/Drivers 763 o e 3
TECHNOLOGY Inverting and Noninverting 762 - o
STD 3 Octal Buffers/Drivers
DESCRIPTION TYPE | oq | ALS |AS | H [VOLUME Noninverting Quad Transceivers '759 0
i Dual 4-Input 60| ® ry Inverting Quad Transceivers ‘758 4
Triple 3-Input ‘61 ] 2
3-2-2-3 Input AND-OR '62 0

® Denotes available technology.
ADenotes planned new products. R .
A Denotes "'A’" suffix version available in the technology indicated.
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FUNCTIONAL INDEX

GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS

GATES, BUFFERS, DRIVERS, AND BUS TRANSCEIVERS

50-OHM/75-OHM LINE DRIVERS

WITH 3-STATE OUTPUTS TECANOLGGY
S0 TeECHNOLOGY DESCRIPTION TYPE i:f ALS [AS | S | VOLUME
DESCRIPTION Tvee | L |ALs|As|is | s | voume o Z-inpot Posive NAND 507 —15
Noninverting 10-Bit Buffers/Drivers '29827 A Hex 2-Input Positive-NOR ‘805 A |8 3 1
Inverting 10-Bit Buffers/Drivers '29828 A Hex 2-Input Positive-AND ‘808 A (B
Noninverting 10-Bit Transceivers '29861 A - Hex 2-Input Positive-OR ‘832 A |8
Inverting 10-Bit Transceivers 729862 A Quad 2-Input Positive-NOR ‘128 o R c
Noninverting 9-Bit Transceivers 29863 A Dual 4-Input Positive-NAND ‘140 . o
Inverting 9-Bit Transceivers 29864 A - —
| el 2 ‘6
241 s 3
, ofe 2 E
244 Ale 3 e
) . 2 ]
Noninverting 465 A 3 "E
Octal Buffers/Drivers X . 2 R
467
A 3 —
o 2
541 - E
12411 A o
‘12447 A 3 c
‘231 . . Q’
A L 3
X . 2
Inverting Octal 466 A 3
Buffers/Drivers i . 2
468 " 3
. . 2
540 ’y 3
‘12409 .
Inverting and Noninverting i 3
Octal Buffers/Drivers 230 °
i ‘245 °
Octal Transceivers Ale 3
1245 A
A A 2
Noninverting 365 < 3
Hex Butfers/Drivers 367 A A 2
° 3
) ‘366 |2 A 2
Inverting A 3
Hex Buffers/Drivers i A A 2
368 Y 3
125 | o A
e e
Output Controls 425 | @
‘426 | e
Noninverting 243 u
. Ale 3
Quad Transceivers 293 N
. 2
Inverting ‘242 i
Quad Transceivers 3
12421 .
Quad Transceivers with Storage ‘226 [ 2 .
12-Input NAND Gate ‘134 Ld
® Denotes available technology.
A Denotes planned new products.
€ Denotes very low power.
A Denotes ‘A"’ suffix version available in the technology indicated.
B Denotes “’B’’ suffix version available in the technology indicated.
'J’
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FUNCTIONAL INDEX

BUFFERS, DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS

BUFFERS, CLOCK/MEMORY DRIVERS OCTAL BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS
TECHNOLOGY TYPE TECHNOLOGY
STD DESCRIPTION OF TYPE
DESCRIPTION TYPE ALS |AS | H | LS | S | VOLUME esC ALS | AS | LS | VOLUME
TTL OuUTPUT
Hex 2-Input Positive-NAND ‘804 A B Ale 3
- 3-State ‘245
Hex 2-Input Positive-NOR ‘805 AlsB . 2
Hex 2-Input Positive-AND "808 Als oc oo A1 ® 3
Hex 2-Input Positive-OR ‘832 AlsB 3 - 2
m Hex Inverter 1004 o | o A le 3
Low 3-State ‘623
‘34 AID D 2
Q Hex Buffer 12 mA/24 mA/48 mA/64 mA |  Power
1034 o | a Ale 3
- Sink, True Outputs 0C. 3:State | ‘639
o .37 . o |e 2 D 2
- Quad 2-Input Positive-NAND A ° 3 3 &Lst
3 3-State ‘652
m ‘1000 Ale . 2
— L (] 2 A
‘28 0OC, 3-State 654
— ! A . . 2
Quad 2-Input P NOR
: ‘1002 A Very L oc 1621 | A
=h 1036 A i’y T s | 1623 ] & 3
wer
2 Quad 2-Input Positive-AND 1008 A e © oC, 3.5tate | 1638 | &
Quad 2-Input Positive-OR 1032 A e 3 A |e 3
3 ry oy 3-State ‘620
Triple 3-Input Positive-NAND | "1010 A . 2
] Triple 3-input Positive AND | 1011 A - Al 3
[= Triple 4-Input AND-NAND ‘800 A ° 2
(o] Triple 4-Input OR-NOR ‘802 A 12 mA/24 mA/48 mA/E4 mA Low Al e 3
0C. 3-State | ‘638
- 40 [ KR 2 Sink, Inverting Outputs Power . 2
Dual 4-Input Positive-NAND A 3 s I 3& LSl
-~ [Tro20 A Stete 0 7
Line Driver/Memory Driver 2 3
" . v N ‘436 . oc, 3-state | 653
with Series Damping Resistor 2 » 2
Line Driver/Memory Driver ‘437 . | 3-State 1620 | A
Very Low
. N oc 1622 | A 3
BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS AND DRIVERS O ITOC sstwte | 1638 | &
A .
TYPE TECHNOLOGY oc 641
OF Low . 2
DESCRIPTION TYPE | ALS | AS| LS | S | VOLUME 12 mA/24 mA/48 mMA/64 mA | Power Afle 3
OUTPUT Sink. True O 3-State ‘645 s 2
t 2
Quad with Bit Direction 3-State | ‘446 D ink. True Quiputs — ps — T
Controls 3-State | ‘449 o :’V o — e s
oc 220 o ower -State 5 Al
oc ‘441 [ 3-State ‘640
Low D 2
Quad Tridirecti SState | 442 ° z 12 mA/24 mA/48 mA/64 mA | Power Ale 3
uad Trdirection 3-State | ‘443 . s :’I ™ /o mABE M oc ‘642 < 5
Sotate | 444 o ink, Inverting Outputs. . — —
oc 418 ® V:V S io‘cm 1642 | A 3
4-Bit with Storage 3-State | '226 D ower —
3-State '643 " 2
OCTAL BUS TRANSCEIVERS/MOS DRIVERS 12 mA/24 mA/48 mAG4 mA | O
Power A i 3
TECHNOLOGY Sink, True and oc 644 Py 2
Inverting Outputs
STD X T
DESCRIPTION TYPE As| as|is | s | voLume veriow | oState | 71643 ) 4 3
TIL Power oc ‘1644 | A
. 2620 . . . 3 & LSt
inverting Outputs, 3-State 72640 Py s Registered with Multiplex 3-State ‘646 . 2
2623 ° 12 mA/24 mA/48 mA/64 mA o 3
True Outputs, 3-State 2645 Py True Outputs oc ‘647 - z
. . 3& LSl
OCTAL BUFFERS AND LINE DRIVERS WITH INPUT/OUTPUT RESISTORS Registered with Multiplexed 3-State ‘648 " >
12 mA/24 mA/48 mA/64 mA . 38 LSl
TECHNOLOGY Inverting Outputs oc 649 - 5
DESCRIPTION TYPE i:l: ALS | AS | LS | S | VOLUME Universal Transceiver/ e :
v
T ~ o 546 Port C " 3-State ‘852 i 3&Lsl
i itput: ’ L4 ort Controllers
Input Resistors nver 09 - utputs ‘856 L
Noninverting Outputs ‘747 ° 3 ]
Output Resistors Inverting Outputs 2540 [
Noninverting Outputs | ‘2541 L[]

® 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

FLIP-FLOPS
DUAL AND SINGLE FLIP-FLOPS QUAD AND HEX FLIP-FLOPS
TECHNOLOGY TECHNOLOGY
STD NO. OF STD
DESCRIPTION Tvee [ A fas|h [ L[Ls |s | voume DESCRIPTION rrs |OUTPUTS [TYPE | L ALs |As|Ls | s | voLumE
73 [ e e |el A e o |eo 2
‘76 A 6 Q . 3 3 1
‘78 e e A ‘378 o
‘103 [ A D Type ‘171 [ 2
106 u 4 Qa |17s -2 L [
‘107 | @ A o | o 3 o
Dual J-K Edge-Triggered 108 ° ‘379 . :
° A 276 | 2
109 = < 3 JK 4 Q Te T e ©
‘112 A ° 2 E
A A 3 OCTAL, 9-BIT, AND 10-BIT D-TYPE FLIP-FLOPS t "
113 = s Ale ; TECHNOLOGY 2
DESCRIPTION NO- OF | oureut | Tvpe |50 |ats [as |1s [s |vorume c
114 — S Ale § BITS TTL —
. . 3 —
70 True Data Octal | FSTEE | 1374 . e 2 @®
Single J-K Edge-Triggered 101 . Seme 573 =T e
102 . - 3 (4]
‘73] e ole 2Swte | 273 [ . > [
Dual Pulse-Triggered :;: hd : < True Data with Clear| Octal | 3-State | ‘575 NI 8
T 3-State ‘874 [ o 3
“07 ° 3-State ‘878 . .
al e e 2 True with Enable Octal | 2-State | 377 . 2
‘72 . o |e -
Single Pulse-Triggered ‘104 | @ 3State | ‘634 e | e
Inverting Octal 3-State ‘564 A
1051 e 3 State | 576 A e
Dual J:K with Data 11| e 3-State | 577 A e 3
Lockout Inverting with Clear | Octal 3Stte 379 Y .
Single J-K with Data M0 e inverting with Preset| Octal | 3-State | '876 A e
Lockout True Octal | 3.5tate | 825 0
Dual D-Type 74 12 ®lelAle Inverting Octal | 3.State | 826 .
A LS 3 Troe 581 | 35t | 823 .
Inverting 9-Bit | 3-State ‘824 .
True 10-Bit | 3-State | ‘821 o
Inverting 10-Bit | 3-State | ‘822 ° Jals
True Octal | 3-State |'29825 a
Inverting Octal | 3-State |'29826, A
True 9-Bit_| 3-State_|'29823 a
Inverting 9-Bit 3-State ['29824 A
True 10-Bit_| 3-State |'29821 A
Inverting 10-Bit | 3-State |['29822 A
® 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

LATCHES AND MULTIVIBRATORS

QUAD LATCHES

OCTAL, 9-BIT, AND 10-BIT LATCHES

uonewloju| jesouar) R

) TECHNOLOGY TECHNOLOGY
T NO. OF STD
DESCRIPTION OUTPUT | TYPE ;{’ Als|As | L | Ls | vOLUME DESCRIPTION sw: OUTPUT | TYPE | "I ALS | AS LS | S | VOLUME
- ‘ L]
Dual 2-Bit i z:‘“e s < °le ‘268 ol
Transparent -State 77 el 2 3-State | '373 o le
2-State ‘375 . Transparent Octal < e 3
SR s . ° .
ZSate | 279 A 3State | 573 D
) 2-State | ‘100 | ®
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS Dual 4-Bit g 2
T Octal | 2-State [ 116 | ®
TECHNOLOGY 3-State_| ‘873 B | e
STD 3-State | '533 o | e
I
DESCRIPTION TYPE TTL ALS|AS|LS | L | VOLUME Inverting Transparent| Octal 3-State | '563 A 3
‘122 | @ ole 3-State | ‘580 Ale )
ingl - Dual 4-Bi
Single 130 u ua " " Octal 3-State | ‘880 A L[]
‘422 o 2 Inverting Transparent
‘123 [ ole 3-State | '604 .
Dual
‘423 hd 2-Input Octal oc 608 °
| P 3-State | '606 . 2
D-TYPE - oc__ | '607 °
-| -] -| L] L]
OCTAL, 9-BIT, AND 10-BIT READ-BACK LATCHES Addressable octal | 2-State: | 1250 | . .
TECHNOLOGY Muiti-Mode Buffered | Octal | 3-State | ‘412 . 2
NO. OF STD VOLUME True Octal 3-State | ‘845 LK)
DESCRIPTION ars | TYPE gy [ ALS|AS|S |8 inverting Octal | _3-State | '846 ale
Edge-Triggered Inverting True 9-Bit | 3-State | '843 e | e
g - 3&Lsl
and Noninverting Octal | '996 4 Inverting 9.Bit |_3-State | ‘844 o e
W Octal | ‘990 0 True 10-Bit | 3-State” | ‘841 e | o
Transparent t’a% 9-Bit | '992 . Inverting 10-Bit | 3-State | ‘842 o |
10-Bit | ‘994 . ) .
Octal | ‘991 0 saLs MONOSTABLE MULTIVIBRATORS WITH SCHMITT-TRIGGER INPUTS
Transparent Noninverting 9-Bit | 992 . TECHNOLOGY
10-Bit ‘994 . )
Transparent with Clear DESCRIPTION TYPE ALS |As [Ls | § | L | voLUME
Tre O Octal | '666 . TTL
fue Outputs _ Single 21| e ° 2
Transparent with Clear Octal 667 ° Dual 221 ry ry
Inverting Outputs
® 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

SHIFT REGISTERS SIGN-PROTECTED REGISTERS
NO. ’_‘m)oesr_ TECHNOLOGY NO. [ MODES TECHNOLOGY
pescaeTion | oF [ |,[g[g] Tvee|s0 | - DESCRIPTION oF [o|.|g[3]|Tvee VOLUME
A b as|as| L |is|s |voume * 2 ALS|As | LS
mrs (49|28 ™ Birs [4[#i2]2
Sign-Protected X X [x | ‘322 A Sign-Protected Register 8 X X |[x 1322 A 2
XIX| X |x ‘198 . 2 1
Parallel-In, D REGISTER FILES
arafleln. o | X|x]x]x ] 20 T 3
Parallel-Out, n > TECHNOLOGY
Bidirectional
x| x E STD VOLUME
x x| e o [a 3 DESCRIPTION OUTPUT | TYPE | " |ALS | AS | LS g
. A . 2 " - -—
4 X[ x}x|x ‘194 Y 3 8 Words x 2 Bits 3-State ‘172 A Yl
oc 170 | e . 2 [
Parallel-in, 4 Words x 4 Bits
XXX |x ‘671 . 3-State ‘670 .
Paraliel-Out, A 3-State | ‘870 L]
Registered Dual 16 Words x 4 Bits - 3&Lsl P
° x|x|x|x | 672 . 2 3-State | ‘871 . o)
s 64 Words x 40 Bits 3 State | 8834 Iy isi e
8 | x| [xix[ 199 e
s x| [x ‘96 | e ol o [
OTHER REGISTERS —
x 05 2 L 2 —
x . 3 TECHNOLOGY ©
Parallel-in, X X ‘99 . STO VOLUME .
DESCRIPTION TYPE ALS |[AS| L (LSS
Parallel-Out x| [x{x| 17s| e 2 TTL [H]
o x| [xXIx[ 79| e ‘98 o c
2
. Ale 2 ° ° (]
X X ‘195 Quad il ‘298
4 3 ith Storage ° 3 C.'J
i
X X ‘295 B 2 w 9 ‘398 .
A 2 ‘ Ld 2
X X ‘395 399
A 3 8-Bit Universal Shift 1299 o le
16 | x| [x[x] 673 . Registers o | A 3
Serial-In Py Py o 2 Gusdronis BusButier
Parallel-Out 8 |x ‘164 uadruple Bus-Bufte 173 . A
A 3 Registers 2
16 X X x| ‘674 . 2 Octal Storage Register ‘396 hd
. A Dual-Rank 8-Bit '963 A
Parallel-In, X X X ‘165
a 3 Shift Registers '964. A
SerlakOut | 8 . A 2 881t Di 29818 a sas
X xIx | ‘166 -Bit Diagnostics/
a 3 Pipeline Registers '29819 A
Serial-in, 8 X ‘91 A of o R
Serial-Out a [ x[ Ix ‘94 | o
SHIFT REGISTERS WITH LATCHES
NO. TECHNOLOGY
TPUT! LUME
DESCRIPTION oF |oureuts |Tvee [ f o] | VO
BITS
Parallel-In, Parallel-Out . 3-State | ‘671 o
with Output Latches 3-State ‘672 .
16 2-State ‘673 [
Serial-In, Parallel-Out Buffered | ‘594 o
with Output Latches 8 3-State ‘695 L]
oC 596 D )
oc ‘599 D
Parallel-In, Serial-Out, 8 2-State '697 °
with Input Latches 3-State | ‘589 o
Parallel 1/0 Ports with
Input Latches, Multiplexed 8 3-State | ‘598 .
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 T
DESCRIPTION PARALLEL | v pe 510 VOLUME DESCRIPTION PARALLEL | 1o I'sTD ECoLeey VOLUME
LoAD As|as|L|Ls|s LOAD As [as |L|ts |s
L T
j ° A 2 Set-to-9 ‘90 | A .
1 sync | '160 T 5 = :
L] A L] 2 Ye ‘ L]
Sync 162 Decade es 176
becad B e 5 Yes | 196 | ® . |e
ca
Q © Sync | 560 A Setto9 | 1290 | ® ry
© } Sync__| 668 D None 93| A o e
3 Sync__ | 690 . ) ) 69 D )
® Sync__| 692 . 4-Bit Binary Yes | 177 ] ®
B e Yes ‘197 | ® o |o
= 3 ‘168
Y vne 8 | e 3 None | 293 | .
_— . 0 2 Divide by 12 None 92| A .
A 190
— evne . 3 ot Doona None | 390 | ® .
=3 Decade Up/Down nore | 192 1% o e 2 uel Decade Setto9 | 490 | ® .
= v . R Dual 4-Bit Binary None | 393 | ® .
2 Sync ‘568 A
Sync_ | 696 . 8-BIT BINARY COUNTERS WITH REGISTERS
3 Sync_ | 698 0
TYPE TECHNOLOGY
o Decade Rate 1 Asvne | gr | e 2 DESCRIPTION oF | Tvee VOLUME
(= Multipler,  N10 | Setto-8 aLs | As |Ls
o < A ouTPUT
3 Sync | 1161 =T 5 Parallel Register 3-State | '590 .
o N ) Outputs oc ‘591 3 2
sync | 163 T Parallel Register Inputs 2State | 592 .
4.8it Bi 3 N ; .
it Binary s 561 " : Parallel 110 3-State | /593
Sync__| 669 .
- - FREQUENCY DIVIDERS, RATE MULTIPLIERS
Sync 691 [ 2
Sync_ | 693 . TECHNOLOGY
B . DESCRIPTION TYPE STD VOLUME
‘169 aLs | As |L
Sync 5 o 3 m S S S
‘ L] L] 2 -to- ’ L]
Asyne | 191 50-to-1 Frequency Divider 56
- . 3 60-to-1 Frequency Divider 57 .
4-Bit Binary cor 2
[ ol o 2 B0-Bit Binary Rate Multiplier ‘97 [
Up/Down Async | ‘193 >
. s Decade Rate Multiplier 67| e
Sync | '569 A
Sync | 697 .
Sync ‘699 [ 2
6Bt Binory 1 o] e
Rate Multipler, N2
Async CLR| ‘867 [
8-Bit Up/D 3aLsl
' Up/bown Sync CLR | 869 .

® 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

—

General Information

DATA SELECTORS/MULTIPLEXERS DECODERS/DEMULTIPLEXERS
TYPE TECHNOLOGY TVPE TECHNOLOGY
DESCRIPTION oF |Tvee[sTD VOLUME DESCRIPTION oF  [Tvee[sTD VOLUME
ats|as |t |u A s
ouTPUT s S |® ouTPUT Tr [ASASI L LS
2State | 150 | @ 2 3State 1154 @ .
410-16
16101 3IState_| 250 . oc__[159] e
3-State | '850 . 38 LSl 41010 BCD 10-Decimal | 2-State | 42| A e
3-State | ‘851 ° 4-t0-10 Excess 3-to- 2
X ‘4 L]
Dual 8-to1 3-State | 351 ® 2 Decimal Zstate 3 A
A o |eo -t0-10 E:
2-State | 151 41010 Excess 3Gray: | ) g | vaa| A .
[ . 3 to-Decimal
: ” . 131 .
ZSwte | 1152 A 2 3:t0-8 with Address 3 A 3
3state | 251 [— L Latches 2State |'137 ° 14
8-t0-1 ° | a 3 | . 2
3State_| 354 . S ° |a 3
State
2-State | ‘355 . 3-t0-8 o | 2
3 State | 356 . 2 3State 538 A 5
oc__ | 357 . 2 e
2-State  ['139
L] Ld . . A L
2State | 153 Dual 2-t0-4 -
D 3 2State |'155| @ A 2
. |e 2 oc__ [156] e .
3-State | '253
D 3 Dual 1-t0-4 Decoders 3Stete |'539 a 3
Dual 4-to-1 < >
2-State | 1352
o e 3 CODE CONVERTERS
. 2
3State | 353 + T z TECHNOLOGY
o Teor < DESCRIPTION Tvee [0 | o |volume
oc__| 605 ° m
201 with —— — — -
Octai 2-to-1 with Storage 35w | 606 Py 2 g;::.B/C:C‘DO ‘Got.lnce Binary, or 4-Line to 4-Line 184 . s
oc__ 11607 * 68 a‘s B l:‘ Bo;\[;egers 85 | A
P prs s -Bit-Binary to 6-Bit onverters
< < 5 BCD o Binary Converters 284 A .
Ouad 201 with Storage | 2St® | 298 5 5 Binary-to-BCD Converters 485 A
2State_| 398 ° PRIORITY ENCODERS/REGISTERS
2-State_| 399 D 2
L] L] L] . TECHNOLOGY
Zstate | 1157 DRID 3 DESCRIPTION TvPE [ STD VOLUME
ALs [As |Ls
e o] 2 T
! 2-State | ‘158
ol 3 Full BCD a7 .
Quad 2-t0-1
B o] 2 C Octal 148 | e .
3State | 257 2
Ale 3 C Octal with 3-State Outputs ‘348 L
B o] 2 y : i i 278 | ®
st | 258 4Bit Cascadable with Registers 8
Ale 3
6-to-1 Universal SHIFTERS
M ‘:ﬁ | Xm:e'sa 3-State | 857 o | 3
uitp e TECHNOLOGY
T TPUT | TYPE [STD VOLUME
DESCRIPTION ouTPU aslas | les]s
TIL
2-8it Shifter 3-State | 350 o | 2
Parailel 16-B1t
Multi-Mode 3-State | ‘897 . s
Barrel Shifter
32-Bit Barrel Shifter 3-State ['8838 A

® 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, MEMORY/MICROPROCESSOR CONTROLLERS,

AN

OPEN-COLLECTOR DISPLAY DECODERS/DRIVERS

D VOLTAGE-CONTROLLED OSCILLATORS

MEMORY/MICROPROCESSOR CONTROLLERS

OFF-STATE TECHNOLOGY TECHNOLOGY
DESCRIPTION TYPE v
DESCRIPTION outeur |Tvee [sto [ T T T |vowume ESC N ALS[As]Ls OLUmE
1 VOLTAGE T System Controllers (Universal or for '888) "890 . Lsi
30V ‘45 Ld i Transparent, 4K, 16K ‘600 A
Memory
8CD-to-Decimal 60V |41 | ® Fetodh Burst Modes | 64K 601 A
15V |45 | e . Cycle Steal, | 4K, 16K "602 A 2
Controllers
(") 7V |4as . Burst Modes | 64K 603 A
o 30V ‘46 | A . Memory Cycle Controller "608 .
= 15V 47 | A o e Memory Manoers 3-State 612 D
o 5.5V 28 | e . ) v Mape oc 613 D s
- 5.5V ‘49 | o . Memory Mappers 3-State ‘610 [
Q 30V | 246 | with Output Latches oc B0 .
— BCD. g n —
5V |247 | @ D Multi-Mode Latches (B0BOA Applications) 412 2.
5 7V | 347 . T6K, 64K, 2967 | A
7V [4a7 . 256K 2968 | A
M
3" 55V | 248 | - Dynamic Memory C 16K, 64K 6301 | A Lst
— 55V |249 | ® 0 256K, 1 MEG [ 6302 | A
3 OPEN COLLECTOR DISPLAY DECODERS/DRIVERS WITH COUNTERS/LATCH
Q CLOCK GENERATOR CIRCUITS
~* TECHNOLOGY
6' DESCRIPTION |Tvee 5D [ T o |voLume TECHNOLOGY
3 T DESCRIPTION vee [so [ T s VOLUME
BCD Counter/4-Bit Latch/BCD-to-Decimal w2 | . TTL
Decoder/Driver Quadruple Complementary-Output 265 | ®
BCD Counter/4-Bit Logic Elements
Latch/BCD-to-Seven-Segment 143 . 2 Dual Pulse Synchronizers/Drivers ‘120 o
Decoder/LED Driver CrstarControtied O 320 . )
BCD Counter/4-Bit ; v olle 321 .
Latch/BCD-to-Seven-Segment nas | e Digital Phase-Lock Loop 297 .
Decoder/Lamp Driver Programmable Frequency 292 D
Dividers/Digital Timers 294 D
VOLTAGE-CONTROLLED OSCILLATORS Triple 4-Input AND/NAND Drivers "800 Iy N
Triple 4-Input OR/NOR Drivers ‘802 a
DESCRIPTION TECHNOLOGY oA Ve oa 5
No. |compL| . o |RaNGE fmax | TYTE s | s | Vo
veos | Zour put | ext | g
Single Yes Yes Yes | No | 20 |'624| e
Single Yes Yes Yes | Yes | 20 |'628| e
Dual No Yes Yes | No | 60 |'124 . )
Dual Yes Yes No | No | 20 |'626] e
Dual No No No | No | 20 |'627| e
Dual No Yes Yes | No | 20 |'629] e
RESULTANT DISPLAYS USING ‘46A, ‘47A, ‘48, ‘49, ‘L46, ‘L47, ‘LS47, ‘LS48, 'LS49, ‘LS347
(I S| o ¥ | [N [ N ) | [ (il T
I | |y o oy} o (N | o oo — 1=
0 1 2 3 4 5 6 7 8 9 10 M 12 13 14
RESULTANT DISPLAYS USING ‘246, ‘247, ‘248, ‘249, ‘LS247, ‘LS248, ‘LS249, ‘LS447
1 ] ) ] O ol 1 ] ] P I ] el TR
__l ] [y ] N ] ] ] ] |y g .
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14
RESULTANT DISPLAYS USING ‘143, ‘144
1 [} ey | (Y [ [} | |
(] il = =y
V] 1 2 3 4 5 6 7 8 9
® Denotes available technology.
ADenotes planned new products.
A Denotes ‘A’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

COMPARATORS AND ERROR DETECTION CIRCUITS

General Information

4-BIT COMPARATORS PARITY GENERATORS/CHECKERS,
ERROR DETECTION AND CORRECTION CIRCUITS
DESCRIPTION TECHNOLOGY
R outPuT | TvPE [ STD o | voume NO. TECHNOLOGY
P=0Q|P>Q |P<Q {OUTPUT| i aie T | A [AS ]S DESCRIPTION oF | Tvee [sTo] T T T | voume
Ves | ves | No | 25tte | No 85 | ® KR 2 BITS T
8 | 180 ® ;
8-BIT COMPARATORS Odd/Even Parity o | 280 el
heckers L] L] 38&LS
DESCRIPTION T TECHNOLOGY oo 1386 <
INPUTS P=Q|P=Q |P>Q| P>Q|P<Q|OUTPUT ENABLE ALS | AS| LS 3-State 8 ‘636 . 2
- oc 8 | 637 .
Ves | No | No | No | No | oC Yo ['s18 : Tsee 76 T6s < o
ok No | Yes | No | No | No zos Yes ‘510 : 3 oc 6 7 a
PullUp :“ Yes | No c“’ :" Z :’5 4522 = Parallel Error 3State | 16 | 630 . ;
o | Yes | No | Yes ] No} 28 o |68 2 Detection/Correction oc_ | 16 | 631 D
No | Yes | No } Yes | No | OC No 17683 Circuits 3State | 16 | '8400 a Lsi
Ves | No | No | No | No |_oC Yoo [eia] e s T T R T
No Yes No No No 2-S Yes ‘52| . oC 32 633 o s sals
No | Yes | No | Yes | No | 25 No_|'ese . e e Tz
No | Yes | No | Yes | No | oC No | 685 -, oc T3z T 635 + T2
No Yes No Yes No 2-S Yes ‘686 L
Standard
No | Yes | No | Yes | No | oOC Ves | ‘687 .
< 5 FUSE-PROGRAMMABLE COMPARATORS
No Yes No No No 2-s Yes ‘688
o 2 TECHNOLOGY
0 3 RIPTI
No Yes No No No oc Yes ‘689 DESC ON TYPE | STD ALS [AS |LS |S VOLUME
o 2 TTL.
hi P -Bi .
Latched No | No | ves | No | ves 28 Ves .a85 . 38 Ls 16-Bit Identity Comparator 526 0
Logic & Avrith| 12-Bit identity Comparator ‘528 . 3
Latched P&Q 8-Bit Identity Comparator
Yes No Yes No Yes | Latched Yes ‘866 . 3 ‘527 .
Logic & Arith| and 4-Bit Comparator
ADDRESS COMPARATORS
OUTPUT | LATCHED TECHNOLOGY
DESCRIPTION TYPE VOLUME
S ENABLE | OUTPUT ALs | As
v 677 | e
16-8it to 4-Bit Ll s
Yes | 678 | e s
Yes 679 | e
12-Bit to 4-Bit
o A8 Ves | 680 | e

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

ARITHMETIC CIRCUITS AND PROCESSOR ELEMENTS

PARALLEL BINARY ADDERS

OTHER ARITHMETIC OPERATORS

TECHNOLOGY TECHNOLOGY
DESCRIPTION TYPE D Vi DESCRIPTION Vi
Cl STI ats |as |1 | s OLUME 0 wvee [sof T asTw [ s [ s | vorume
TTL TTL
1-Bit Gated 80 | o Quad 2-Input Exclusive-OR o |* oA e 2
1 2.Bit ‘82 0 Gates with Totem-Pole . 3
it ‘83 | A A 2 Outputs ‘386 A
'283 . o Quad 2-Input Exclusive-OR . . 2
Dual 1-Bit Carry-Save ‘183 ol e Gates with Open-Collector ‘136
m Outputs . 3
1) ACCUMULATORS, ARITHMETIC LOGIC UNITS, Quad 2-Input Exclusive- "266 . 2
- LOOK-AHEAD CARRY GENERATORS NOR Gates ‘810 . A 3
-l ive-NOR
e e e | |« | 3
Q DESCRIPTION TYPE | STD VOLUME ates with Open-Collector
TTL |ALs | as s Outputs
il
4-Bit Parallel Binar 281 gufd Frtuane ORNOR 135 °
= v 681 . 2 43;5T — 2
-ty ) . o -Bit True/Complement 87 .
(o] 181 = Element
- _ 3&Lsi
4-Bit Arithmetic Logic Units/ ‘1181 4
Function Generators o ry s BIPOLAR BIT-SLICE PROCESSOR ELEMENTS
Q CASCADABLE TECHNOLOGY
[ 881 A 38 LSl
- DESCRIPTION TO TYPE aLs |as [is |s VOLUME
(e} 4-Bit Arlthmeuc Logic Unit 382 . ) N-BITS
= with Ripple Carry No ‘887 .
g2 2 2 8-Bit Slice Yes '888 . Lst
Look-Ahead Carry | 16-Bit A 3 Yes 895 A
Generators ‘282 A
32-Bit 882 A 3 8& LSl
Quad Serial Adder/Subtractor '385 . 2
MULTIPLIERS
TECHNOLOGY
DESCRIPTION TYPE [ STD VOLUME
ALs | As [Ls
TTL
2-Bit-by-4-Bit Parallel Binary Multipliers | 261 .
‘284|
4-Bit-by-4-Bit Paralle! Bi
it-by-4-Bit Parallel Binary T Y R
25-MHz 6-Bit Binary Rate Multipliers 97| e
26-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.
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FUNCTIONAL INDEX

USER-PROGRAMMABLE READ-ONLY MEMORIES (PROMSs) REGISTERED PROMs
STANDARD PROMs ~eE
DESCRIPTION | TYPE ORGANIZATION | ' | s | voLuME
TYPE
DESCRIPTION TYPE ORGANIZATION | o | s | VOLUME TBP34R162 4096W x 48 3State_ | ®
TBP285166 2048W x 8B 3-State * 16K-Bit Arrays TBP34SR165 4096W x 4B 3-State A a4
TBP38S165 2048W x 88 3-State ° TBP38R165 2048W x 8B 3-State . 1
TBP385166 2048W x 88 | 3-State |
16K-Bit Arrays | TBP38SA165 | 2048W x 8B oc . RANDOM-ACCESS READ-WRITE MEMORIES (RAMs)
TBP38SA166 | 2048W x 88 oc . [
TBP34S162 4096W x 4B | 3-State | ® TYPE TECHNOLOGY =)
DESCRIPTION RGANIZATION F TYPE | STD VOLUME
TBP34SA162 | 4096W x 4B oc A SCRIPTIO! ORa: on| o aLs |as s [s | VO -
TBP24581 2048W x 4B | 3-State | ® OUTPUT m ©
TBP24SA81 2048W x 4B oc . 256-Bit Arays 256 x 1 ISure | 201 hd E
TBP28SB5A 1024W x 88 | 3State | A oc_ o1 L
TBP28SB6A 1024W x 88 | 3-State | ® oc |89 | e ‘o-
8K-Bit Arrays | TBP28SAB6A | 1024W x 8B oc . 3-State | ‘189 AL 4 -
TBP38S85 1024W x 8B 3-State A 64-Bit Arrays 16 x 4 3-State | ‘219 A :
TBP38586 1024W x 88 3State | A oc 1289 ALB —
TBP38SAB5 1024W x 88 oc A oc | 319 A —
TBP38SABE 1024W x 88 oc A 4 6Bt Multiple-Port | g 3state |172] ® ©
TBP24541 1024W x 4B | 3-State | ® Register File 2 ‘d-)
17
TBP245A41 1024W x 48 oc . 16-8it Register File 4xa oc Lol e hd
TBP28S42 512W x 88 3State | @ 3-State | 1670 hd g =
AK-Bit Arrays : Dual 64-8it ‘870 . QY
TBP28SA42 512W x 8B oc . 16 x 4 3-State |- 3 o
TBP28546 512W x 88 | 3State | ® Register Files 871 hd (D
TBP28SA46 512W x 88 oc . .
TBP38S22 256W x 88 | 35tte | ® FIRST-IN FIRST-OUT MEMORIES (FIFOs)
2Bt Amays | L0
385A22 256W x 88 oc . e TECHNOLOGY
1::24510 256W x 4B 3State | @ DESCRIPTION oF wvee [ Taslis | s |VoLume
1Kt Arrays TBPusmo 256W x 4B oc . outPUT
34510 256W x 48 | 3State | @ Ssow | 222 <
TBP34SA10 256W x 4B 0oC . 3 State 224 Py "
TBP185030 32W x 88 | 3.5tate | ® o xa oo T 07 -
256.8i¢ Arrays I:Fwswso 32w x 88 oc . T A
P385030 32W x 88 | 3State | ® o T ]
TBP38SA030 32w x 88 oc . T ~ s =
16 x 5 3-State | 229 | A .
LOW-POWER PROMs Tome | 233 | A 3atsl oy
DESCRIPTION TYPE ‘ORGANIZATION TYPE s VOLUME
OUTPUT
TBP28L166 2048W x 8B | 3-State | ®
. L]
J6K-Bit Arrays | TBP38L1ES 2048W x 88 | 3-State
TBP38L166 2048W x 88 | 3-State | e
TBP34L162 4096W x 4B | 3-State | A
TBP28LB5A 1024W x 88 | 3-State | A
: TBP28LB6A 1024W x 88 | 3-State | ®
BK-Bit Arrays
TBP38LES 1024W x 88 | 3-State | A
TBP38L86 1024W x 8B 3-State A 4
TBP28L4 X .
AKBit Arrays BP28L42 512W x 88 | 3-State
TBP28L46 512W x 88 | 3-State | ®
TBP28L22 256W x 8B | 3.State | ®
2K-Bit Arrays | TBP28LA22 256W x 8B oc .
TBP38L22 256W x 88 | 3State | A
1K-Bit Arrays | TBP34L10 256W x 4B | 3State | ®
256-Bit Arrays | TBP38LO30 32W x 88 | 3-State | A
® 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.
lu.
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FUNCTIONAL INDEX

PROGRAMMABLE LOGIC ARRAYS

PROGRAMMABLE LOGIC ARRAYS

ouTPUTS|  TYPE NO. OF
NO. TYPE NO PINS
Active-Low |'TIBPAL16L8-15
“TIBPAL16R4-15
Registered |'TIBPAL16R6-15
‘TIBPAL16R8-15
Active-Low |'TIBPAL16LBA
‘TIBPAL16R4A
Registered |'TIBPAL16R6A
‘TIBPAL16RBA
Active-Low |'TIBPAL16L8A-2
‘TIBPAL16R4A-2
Registered [‘TIBPALT6R6A-2
‘TIBPAL16RBA-2
Active-Low |'PAL20L8A

’ “PAL20R4A
Registered |'PAL20R6A
‘PAL20RBA
Active-Low |‘PAL20L8A-2
‘PAL20R4A-2
Registered |'PAL20R6A-2
“PAL20R8A-2
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
“TIBPALR19R8-25
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

6 | Registered |'TIBPALT19R6-40
8 “TIBPALT 19R8-40
Field-Programmable 3-State | 'TIFPLAB39
14x32x6 Logic Arrays OC  |'TIFPLA840

DESCRIPTION INPUTS'|

-4
13

‘'VOLUME

Impact PAL® 16 20

—

“m44bm

High-Performance PAL" 16

20

Ralf-Power PAL" 16

High-Performance PAL* 20

b”\mjwmmm

Half-Power PAL" 20

®

®

3

uoneWIOU| [RIBUDD)

IS

Exclusive-OR PAL" 20

®

>

Exclusive-OR PAL" 20 24

EXESEY

3

aleo

Registered-Input PAL* 19

INEICIEY

Registered-Input PAL" 19 24

Latched-Input PAL® 19 24

aleo mlm|» ® micn

Latched-Input PAL* 19

24

24

olojojoo|o|e|e|e|o|ojefo|efoie|ojeo|aleiejoja(a]eje(r|p|p|p|rir|r|r|ojejeo|ojo|o/ojoielojofe

¥ PALis a i of

® Denctes available technology.
ADenotes planned new products.
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SN54AS181A, SN54ASB81A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

D2661, DECEMBER 1982 —REVISED AUGUST 1985

® Package Options Include the ‘AS181A in SN54AS181A . . . JT OR JW PACKAGE
Compact 300-mil or Standard 600-mil DIPs. SN54AS881A . . . JT PACKAGE
The ‘AS881A is Offered in 300-mil DIPS. SN74AS181A . . . NT OR NW PACKAGE

A " . . SN74AS881A . . . NT PACKAGE
Both Devices are Available in Both Plastic

and Ceramic Chip Carriers (TOP VIEW)
® Full Look-Ahead for High-Speed Operations EOE 1 U2a ]‘{cc
on Long Words AOE 2 23 %é‘l
S3 3 221 |B1
[} Arxzzztei::rc‘ Operating Modes: $2 E 4 21 352
B2
Subtraction :; E 5 20 %3\3
Shift Operand A One Position %6 T9LIA
Magnitude Comparison cng7 18[JB3
Plus Twelve Other Arithmetic Operations M Cs 17[06
FO{ |9 16| |C
® Logic Function Modes 1 EW 15 §n+4
Exclusive-OR s 14
Comparator O A=8
AND, NAND, OR, NOR GND[J12 13[7JF3

‘AS881A Provides Status Register Checks

Plus Ten Other Logic Operations SN54AS181A, SNG4AS881A . . . FK PACKAGE

2

® Dependable Texas Instruments Quality and SN74AS181A, SN74AS881A . . . FN PACKAGE
Reliability (TOP VIEW) *
logic symbol B1B 2 5 i<im o
S i g g
4 3 2 1282726 q>,
s08 |, ALY S2 ]5 25 [JA2 (o]
512 ©.. . 15 cpp~12LF S1 :]6 24 |: B2 a
5314 M30_| ©.. .15 ce = 5 so :]7 23[;3 A
532 sip=a) of—L ace NC :|8 22 [INC
e ©...15 10 ¢ g =
et oo cn o 21(]8s
L -~ MO0 200G
Ro2 o7 N @ g FO 311 19E Ch + 4
B0t 121314151617 18
-2y L 1o oo W Vo Ve ¥ e Vi W
w22t 12! 1 it % 0,9 fﬁ o
i (a) N © = <
B2 (20) o
AL NC—No internal connection
TN S 181 SSAEIS

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

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

NUMBER ADDITION TIMES PACKAGE COUNT CARRY METHOD
OF USING ‘AS881A | USING ‘AS181A | USING 'S181 | ARITHMETIC LOOK-AHEAD BETWEEN
BITS AND’'AS882 AND 'AS882 AND ‘'S182 | LOGIC UNITS | CARRY GENERATORS ALUs
1to4 5 ns 5 ns 11 ns 1 ) NONE
5t08 10 ns 10 ns 18 ns 2 RIPPLE
9to 16 14 ns 14 ns 19 ns 3ora 1 FULL LOOK-AHEAD
17 to 64 19 ns 19 ns 28 ns 5to0 16 2t05 FULL LOOK-AHEAD
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 E
dard Production p ing does not 2-3
necessarily include testing of all parameters. INSTRUMENTS
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

description

The ‘AS181A and 'AS881A are arithmetic logic units (ALU)/function generators that have a complexity
of 75 and 77 equivalent gates, respectively, on a monolithic chip. These circuits perform 16 binary arithmetic
operations on two 4-bit words as shown in Tables 1 and 2. These operations are selected by the four
function-select lines (SO, S1, S2, S3) and include addition, subtraction, decrement, and straight transfer.
When performing arithmetic manipulations, the internal carries must be enabled by applying a low-level
voltage to the mode control input (M). A full carry look-ahead scheme is made available in these devices
for fast, simultaneous carry generation by means of two cascade-outputs (pins 15 and 17) for the four
bits in the package. When used in conjunction with the SN54AS882 or SN74AS882 full carry look-ahead
circuits, high-speed arithmetic operations can be performed. The typical addition times shown previously
illustrate the little additional time required for addition of longer words when full carry look-ahead is
employed. The method of cascading 'AS882 circuits with these 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 (Cpy 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 ‘AS181A and ‘AS881A will accommodate active-high or active-low data if the pin designations are
interpreted as follows:

2

PIN NUMBER 2 1123122(21]20(|19(18| 9 | 10|11 }|13| 7 16 |16

17
Active-low data (Table 1) Ao |Bo | A1 [B1 [A2 B2 |A3|B3|Fo|F1[F2|F3[Ch|ChialP G
Active-high data (Table 2) A0 [BO [ A1 [B1 |A2 |B2 [A3[B3|FO|F1 |F2[F3|Ch|ChsalX | Y

aisi

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 C, =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.

S9JIAD

ACTIVE-LOWDATA | ACTIVE-HIGH DATA
(FIGURE 1) (FIGURE 2)
A>B A<B
A<B A>B
A>B A<B
A<B AzB

INPUT C,,|OUTPUT Cpiq

r - IZxI
rIr I

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.

{ip
Texas
INSTRUMENTS
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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 for the P, G, and Cny + 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 Cp, + 4 outputs supply status information based
upon the following logical combinations:

P=FO+F1+F2+F3

G=H
Ch+4=PCp
FUNCTION TABLE FOR INPUT BITS EQUAL/NOT EQUAL FUNCTION TABLE FOR INPUT PAIRS HIGH/NOT HIGH
S0=S3=H, S1=52=L, and M=H SO=S1=83=L, S2=H, and M=H
OUTPUTS OUTPUTS
Cn DATA INPUTS == Cn DATA INPUTS —
G PChig G P Chyg
H |A0=BO0 A1=B1 A2=B2 A3=B3 |H L H H|AOorBO =L AlorBl =L A20rB2=1L A3orB3=L|H L H
L |A0=Bo A1=B1 A2=B2 A3=B3|H L L L |AR0orBO =L AlorBl =L A20rB2=L A30rB3=L|H L L
X | A0#BO X X X H H L X | Ao=Bo=H X X X H H L
X X A1#B1 X X H H L X X A1=B1=H X X H H L
X X X A2%B2 X HH L X X X A2=B2=H X H H L
X X X X A3#B3 |H H L X X X X A3=B3=H |H H L

The combination of signals on the S3 through SO control lines determine the operation performed on the
data words to generate the output bits Fi. By monitoring the P and 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:
P = (A0 (® BO)+(A1 (D B1)+(A2 (© B2)+(A3 (¥ B3). This unique bit-by-bit comparison of the data
words, which is available on the totem-pole P output, is particularly useful when cascading ‘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.

LSI Devices B\

If the user wishes to check for any pair of data inputs (Ai, Bi) being high, it is necessary to set the control
lines (83,52,51,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=Fot+F1+F2+F3
L H L L H | AOBO+A1B1+A2B2+A3B3
H] LT LT HTH] o @BO+AT @ BN+(A2 @ B2)+(A3 @ B3)

signal designations

In both Figures 1 and 2, the polarity indicators (D ) 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 ‘AS181A and '‘AS881A together with 'AS882 and 'S182 can be used
with the signal designation of either Figure 1 or Figure 2.
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

‘AS181A ‘AS181A
‘AS881A ‘AS881A
ALY ALU
sod8 1o sod8 |,
(s) 5
s1—— ©. s et ® 115 .. 15 cp—18L X
524 M% (©...15) co p=UILE 5214 M% ©.. 180G 7Y
5313 otp-q) o0 a=p s3-3 6(p-0) ob—19 ap
[t} (16) <
o ¢ (0...19) co Cma e ©...15) co f— Enva
Cn (D , S (0 \
B —1 - - -
Ro-2 efp | @ - A2 rsfp @
S0 (1) Ul S o It 2o
Bo—~o . B0 ——E™0
14231 (23)
A—==O{p 10 = A1-Zlesy
(221 121 P05 (221 12} e
B ] p1—=—qg
A2 20 fT az2uets
4 (10 g b on
5220y o w220 ml @ 2
—, 19) (a9
R3—p A3 3
o 8l 13 2 (13)
g3 8 el 1 F3 a3-18) rlo 18l ~—F3
‘AS882 ‘AS882
CPG
2 Cn (1) S (1) , cre
go 4(:; b0 X0 (3) P0
0 L ~lcco Yo_(2) G0
m Glz}—bcm o V1Tl> cG1
LA P——om COlp—"-Cn+8 x2Sl oy cotp—8L Cass
Gz—mﬁm) v2Aled e,
U P3——=={cP3 cozp—1 Cnste x3-1%d ey coap—1 Cr+ie
[¢)] [ESCIN S PO v3-2 e cG3
< ENLZIIN oy cosl—{17. Cns2e PORTTII cos|— 171 Tni2a
— —::—:—:—hcca v cgs
Q Ps-LLolyces co7|—122) cns32 x5-1800 coe o722 a2
o és—%—i—)h ces YS-LS))N ces
«» 6 el cP6 x6 12 e cP6
56# cG6 Ys%ﬁ €G6
57-72;;5 cp7 X7 ——D>cp7
G7——cG7 v7 -2l ca7
FIGURE 1 FIGURE 2
{USE WITH TABLE 1) (USE WITH TABLE 2)
TABLE 1 TABLE 2
ACTIVE-LOW DATA -
SELECTION D. SELECTION ACTIVE HIGH DATA
M=H M= L; ARITHMETIC OPERATIONS . M=H M = L; ARITHMETIC OPERATIONS
LOGIC Ch=L Ch=H - LOGIC Th=H Ch=L
S2 st S0
s3 FUNCTIONS, (no carry) (with carry) S3 52 81 80| ¢yncrions ind carry) (with carry)
L L L L[F=A F = AMINUS 1 F=A L L L L{F=A F=A F=APLUS1
L L L H|F=AR F = ABMINUS 1 F=AB L L L HF=A¥B |F=A+B F=(A+B)PLUST
L L H LIF=A+B F=ABMINUS 1 F = AB L L H L[F=AB F=A+B F=(A+B)PLUS1
L L H H|F=1 F =MINUS 1(2'sCOMP) | F = ZERO L L H H|F=0 F =MINUS 1 (2's COMPL) | F = ZERO
L H L L|F=A+B F=APLUS (A+B) F = APLUS (A + B) PLUS 1 L H L L|F-=AB F=APLUS AB F=APLUS ABPLUS 1
L H L H[F=8 F=ABPLUS (A +B) F=ABPLUS (A+B)PLUS 1 L H L H|F=B F=(A+B)PLUS AB F=(A+B)PLUS ABPLUS 1
L H H L|F=A®B |{F=AMINUSBMINUS1T |F=AMINUSB L H H LIF=A®B |[F=AMINUSBMINUS1 [F=AMINUSB
L H H H|F=A+B F=A+B F=(A+B)PLUS1 L H HH F=5§ F = ABMINUS 1 F=AB
H L L L|F-AB F=APLUS(A+B) F=APLUS (A +B) PLUS 1 H L L L|F=A+B |F=APLUSAB F=APLUSABPLUS 1
H L L HIF=A®B |F-APLUSB F=APLUSBPLUS 1 H L L HIF-A@B |F=APLUSB F=APLUSBPLUS 1
H L H L|F=8 F = AB PLUS (A +B) F = ABPLUS (A +B) PLUS 1 H L H L|F=8B F = (A +B)PLUS AB F=(A+B)PLUS ABPLUS 1
H L H H|F=A+B |F=(A+B) F=(A+B)PLUS 1 H L H H[F=nB F = ABMINUS 1 F=AB :
H H L L|lF=0 F=APLUSAT F=APLUS APLUS 1 H H L L|F=1 F=APLUSAT F=APLUSAPLUS 1
H H L H|F=AB £ = ABPLUS A F = AB PLUS A PLUS 1 H H L Hi{F=A+B [F=(A+B)PLUSA F=(A+B)PLUSAPLUS 1
H H H L|F=AB F=ABPLUS A F=ABPLUS APLUS 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=AMINUS 1 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)
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SN54AS881A, SN74AS881A .
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic diagram (positive logic)

‘AS881A
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

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

Supply voltage, VG - - -« o o e e e 7V
Input voltage . .. ... .. 7V
Off-state output voltage (A=B output only) . . .. ... .. . . 7V
Operating free-air temperature range: SN54AS181A, SN54AS881A .. ... ... .. -55°C to 125°C

SN74AS181A, SN74AS881A ... ........... 0°C to 70°C
Storage temperature range . . .. . . ...ttt -65°C to 150°C

recommended operating conditions

SN54AS’ SN74AS’ UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
ViH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 Vv
VOH High-level output voltage A =B output only 5.5 5.5 \"
) Al outputs_except _2 5 mA
loH High-level output current A=Band G
G -3 -3 mA
loL Low-level output current eA)I(ICZ:ttpgts 20 20 mA
G 48 48 mA
TA Operating free-air temperature -55 125 o] 70 °C

{i’
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

electrical characteris

tics over recommended operating free-air temperature range (unless otherwise

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

noted) )
SN54AS’ SN74AS’
PARAMETER TEST CONDITIONS MIN TYPT WAX | MIN TvPT  MAX UNIT
VIK Vee = 4.5V, | = ~18 mA -1.2 -1.2 \Y
Any output Vee = 45V1t05.5V, Igy = -2 mA Vee-2 Vee -2
Vou | except A = B cc .+ loH cc cc \%
G Ve