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ITAnDARD (54/74) TTL rAmllY DC CIIARACTERIITICI 
DC CHARACTERISTICS OVER OPERATING TEMPERATURES (Unless otherwise specified on Data Sheet) 

LIMITS 
PARAMETER TEST CONDITIONS 

Min Typl Max 

VIH Input HIGH voltage Guaranteed input HIGH voltage 2.0 
for all inputs 

Vil Input lOW voltage Guaranteed input lOW voltage O.S 
for all inputs 

VeD Input clamp diode voltage Vee = Min, liN = -12mA -0.8 -1.5 

VOL Output lOW voltage Vee = Min, 10l = 16mA 0.4 

VOH Output HIGH voltage Vee = Min, 10H = -SOO/LA 2.4 3.5 

10H Output HIGH current (open collector) Vee = Min, VOUT = 5.5V 250 

10ZH Output "off" current HIGH ( 3-state) Vee = Max, VOUT = 2.4V, 40 
VOE = 2.0V 

10Zl Output "off" current lOW (3-state) Vee = Max, VOUT = 0.5V, - -40 
VOE = 2.0V 

IIH Input HIGH current2 Vee = Max, VIN = 2.4V 40 

II Input HIGH current at max input voltage Vee = MAX, VIN = 5.5V 1.0 

III Input lOW current2 Vee = Max, VIN = O.4V -1.6 

lOS Output short circuit current Vee = Max, VOUT = OV I Mil -20 -55 

I eom -18 -55 

III Gil IPEED (5411/7411) TTL fAmilY DC CIIARACTERIITICI 
DC CHARACTERISTICS OVER OPERATING TEMPERATURES (Unless otherwise specified on Data Sheet) 

PARAMETER TEST CONDITIONS 

VIH Input HIGH voltage Guaranteed input HIGH voltage 
for all inputs 

Vil Input lOW voltage Guaranteed input lOW voltage 
for all inputs 

VeD Input clamp diode voltage Vee = Min, liN = -SmA 

VOL Output lOW voltage Vee = Min, 10l = 20m A 

VOH Output HIGH voltage Vee = Min, 10H = -500/LA 

10H Output HIGH current (open collector) Vee = Min, VOUT = 5.5V 

10ZH Output "off" current HIGH (3-state) Vee = Max, VOUT = 2.4V, 
VOE = 2.0V 

10Zl Output "off" current lOW (3-state) Vee = Max, VOUT = 0.5V, 
\fOE = 2.0V 

IIH Input HIGH current2 Vee = Max, VIN = 2.4V 

II Input HIGH current at max input voltage Vee = Max, VIN = 5.5V 

III Input lOW current2 Vee = Max, VIN = O.4V 

lOS Output short circuit current Vee = Max, VOUT = OV 

NOTES 
1. Typical limits are at 25'e and Vee = 5.0V 
2. The specified limits reflect one unit load for the family. When more than one load is 

connected internally, the limits must be multiplied by the number of connected loads. 
See the INPUT AND OUTPUT lOADING AND FAN·OUT TABLE on the data sheets for 
the guaranteed limit for each input. 
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'ignetics would like to thank you for your interest in our 
products. We hope you find the product information you need on 
the TTL data sheets contained in this data manual. The informa­
tion is presented in a concise and consistent format for easy 
device and parameter location. 

This manual contains product information on most of the 
Signetics TTL Logic devices. The majority of this book is dedi­
cated to the four 54/74 families of products, i.e. 54/74, 
54H/74H, 54S/74S and 54LS/74LS. The 54/74 data sheets 
in Section 3 are presented in numerical order for easy location. 
Each data sheet contains the unique dc and ac data for all of the 
54/74 families covered by that device type. Family dc data, or 
that data which characterizes each family, is presented on the 
inside front and back covers, and also on a fold out in the back of 
the book. Any deviation from these family characteristics is 
contained on the individual data sheets. 

The 8200 and 9300 MSI functions are presented in Sections 5 
and 6 respectively. These data sheets are generally self 
contained with all pertinent dc and ac data included. The 82S00 
products are included along with the associated 8200 device 
types. A number of TTL compatible interface devices are pre­
sented as the "8T" products in Section 7. These 8T products 
are being included primarily for reference, and more complete 
data sheets will be presented in an Interface Manual at a later 
date. 

This book contains a compilation of most TTL products currently 
available. Signetics is continually developing new products. As 
you see new product announcements, you should contact your 
local Signetics sales office, representative or authorized distrib­
utor or write Signetics, c 1 0 Information Services at 811 East 
Arques Avenue, P.O. Box 9052, Sunnyvale, California 94086, 
for the latest technical information. 
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ARITHMETIC FUNCTIONS AND OPERATORS 

54174 FAMILIES 
FUNCTION 

TYPE 
BITS PAGE 

Std. S LS 

Adder 80 X l+l+Carry 121 
Adders 83 X X 4+4+Carry 124 
Adders 283 X 4+4+Carry 421 
Adder - - - 82S83 - - 4·Bit BCD 590 
Arithmetic logic unit - - - 82S82 - - 4·Bit BCD 588 
Arithmetic logic unit 181 X X X 4·Bit Binary 314 
Carry lookahead unit 182 X X Lookahead over 16·Bits 320 
Comparator magnitude 85 X X X 4 128 
Encoder. priority 147 X 10·to·4 217 
Encoder. priority 148 X 8-to-3 220 
Multiply decoder 281 X 2X2 408 
Parity generator 1 checker 180 X 8-Bit Odd/Even 311 
Parity generator 1 checker 280 X 8-Bit Odd/Even 419 
Parity generator 1 checker - 8262/S62 9-Bit Odd/Even 560 
Shifter 350 X 4-Bit. 4-Way Shifter 449 

COUNTERS, ASYNCHRONOUS (RIPPLE) 

54174 FAMILIES 
FUNCTION 

TYPE 
MODULO PAGE 

STD S LS 

Decade 90 X X 2x5 136 

Divide-by-12 92 X X 2x6 142 
Binary 93 X X 2x8 145 

Decade - - - 8280 - - 2x5 581 

Decade - - 8290/S90 - 2x5 594 

Decade 196 X 2x5 352 
Binary - - - 8281 - - 2x8 581 

Binary - - 8291/S91 - 2x8 594 
Binary 197 X 2x8 357 

Decade 290 X 2x5 426 
Binary 293 X 2x8 429 

Dual decade 390 X 2x5x2x5 491 

8-Bit binary 393 X 16x16 494 

Dual decade 490 X 10xl0 510 

COUNTERS, SYNCHRONOUS 

54174 FAMILIES 
FUNCTION 

TYPE 
COUNTER TYPES PAGE 

STD S LS 

Decade 160 X X BCD. Master Reset 251 
Binary 161 X X 4-Bit. Master Reset 256 
Decade 162 X X BCD. Synchronous Reset 261 
Binary 163 X X 4-Bit. Synchronous Reset 266 
UID decade 168 X BCD. Synchronous expansion 282 
UID binary 169 X 4-Bit. Synchronous expansion 287 
U/D Decade 190 X X BCD. U/D Mode Control 326 
U/D binary 191 X X 4-Bit. U 1 0 Mode Control 331 
U/D decade 192 X X BCD. Separate U & 0 Clocks 336 
UID binary 193 X X 4-Bit. Separate U & 0 Clocks 340 
UID decade 568 X BCD. 3-State. Sync & 513 

Async Reset 
UfO binary 569 X 4-Bit. 3-State. Sync & 520 

Async Reset 
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DECODERS/DEMULTIPLEXERS 

54174 FAMILIES 
FUNCTION 

TYPE 
FEATURES PAGE 

STD S LS 

Dual 1-01-4 139 X X Separate addreas 212 
Dual 1-01-4 155 X X Common address 238 
Dual 1-01-4 156 X X O.C. outputs 241 
Dual 1-01-4 256 X Active HIGH outputs 393 
1-of-8 138 X X 3-enables 209 
1-01-8 - - - 8250 - - Octal with enable 557 
1-01-8 259 X Active HIGH outputs 403 
1-01-8 - - - 9334 - - Active HIGH outputs 625 
1-01-10 42 X X BCD, blank above "9" 73 
1-01-10 43 X Excess 3-to-decimal 75 
1-01-10 44 X Excess 3-gray-to-decimal 77 
1-01-10 45 X 80mA, 30V outputs 79 
1-01-10 - - - 8251 - - BCD with enable 557 
1-01-10 - - - 8252 - - BCD, blank above "9" 557 
1-01-10 145 X X 80mA, 15V outputs 215 
1-01-10 445 X 80mA, 7V outputs 508 
1-01-16 154 X X 2-enables 235 

DECODERS/DISPLAY DRIVERS 

54174 FAMILIES 
FUNCTION 

TYPE 
FEATURES PAGE 

Std S LS 

BCD-to-7 -segment 46 X 40mA,30V, 81 
active LOW 
outputs 

BCD-to-7 -segment 47 X 40mA,15V, 81 
active LOW 
outputs 

BCD-to-7 -segment 48 X 8m A, active 84 
HIGH output 

BCD-to-7 -segment - - - NE586 - - Latched,25mA · constant current 
BCD-to-7 -segment - - - NE587 - - Latched, program- · able constant 

current - -
BCD-to-7 -segment - DS8880 - - 80V, gas filled · display tube. 

driver 

NOTE 
• See Signetics ANALOG DATA MANUAL for data sheets. 

O.C. = Open collector 
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LATCHES,TRANSPARENT 

54174 FAMILIES 
FUNCTION TYPE FEATURES PAGE 

STO S LS 

4-Bit 0 75 X X True & Compo outputs 111 
4-Bit 0 197 X Also 4-Bit Counter 357 
4-Bit 0 375 X True & Compo outputs 478 
4-Bit R-S 279 X X Switch debouncer 418 
Oual4-Bit 256 X Addressable 393 
Oual4-Bit 100 X Separate enables 160 
Oual4-Bit 116 X Gated enable, Master Reset 185 
8-Bit 0 363 X 3-S, MaS compatible 454 
8-Bit 0 373 X 3-State 470 
8-Bit - - - 9334 - - Addressable 625 
8-Bit 259 X Addressable 403 

MEMORIES (See Signetics Memory Manual for Larger Memories) 

54174 FAMILIES 
FUNCTION TYPE FEATURES PAGE 

STO S LS 

4x4 Register 170 X X Separate Read/Write 292 
Addresses 

4x4 Register 670 X LS 170 with 3-state outputs 527 
16x4 RAM 89 X X a.c., transparent while writing 133 
16x4 RAM 189 X X 3-State, disabled while writing 323 
16x4 RAM 289 X X a.c., disabled while writing 424 
16x4RAM - - - 3101A - - a.c., disabled while writing 424 
16x4RAM - - - 8225 - - a.c., disabled while writing 424 

MULTIPLEXERS 

54174 FAMILIES 
FUNCTION FEATURES PAGE 

TYPE STO S LS 

Quad 2-input 157 X X X True outputs 244 
Quad 2-input 158 X X X Complement outputs 246 
Quad 2-input 257 X X 3-State "157", buffer outputs 397 
Quad 2-input 258 X X 3-State "158", buffer outputs 400 
Quad 2-input - - - 8266 - - True & Complement inputs 566 
Quad 2-input - - - 8267 - - True & Complement inputs, 566 

a.c. outputs 
Quad 2-input - - 8233/S33 - True outputs 547 
Quad 2-input - - 8234/S34 - Complement (a.c.) outputs 547 

. Quad 2-input - - - 8235 - - True & Complement inputs 547 
open collector outputs 

Quad 2-port 298 X X Register outputs 436 
Quad 2-port 398 X True & Complement 502 

register outputs 
Quad 2-port 399 X Register outputs 505 
Quad 3-input - - - 8263 - - True/Complement control 563 
Quad 3-input - - - 8264 - - True/Complement control 563 
Dual 4 -input 153 X X X Separate enables 232 
Dual 4-input 253 X X 3-State "153" 390 
8-input 151 X X X True & Complement outputs 227 
8-input 251 X X 3-State "151", buffer outputs 386 
8-input - - 8230/S30 - True & Complement outputs 544 
8-input - - 8231/S31 - True & Complement open 544 

collector output 
8-input - - 8232/S32 - True & Complement outputs 544 
16-input 150 X True & Complement outputs 223 

o.c. = Open collector 
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REGISTERS, PARALLEL IN-PARALLEL OUT 

54174 FAMILIES 
FUNCTION 

TYPE FEATURES PAGE 
STO S LS 

4-Bit 173 X X 3-State outputs 301 
4-Bit 175 X X X True & Complement 308 

outputs, MR input 
4-Bit 298 X X Multiplex data inputs 436 
4-Bit ··379 X Clock enable input 487 
4-Bit 398 X Multiplex data inputs 502 
4-Bit 399 X Multiplex data inputs 505 
4x4 170 X X 4-Addressable register 292 
4x4 670 X 3-State LS 170 527 
6-Bit 174 X X X Master Reset input 305 
6-Bit 378 X Clock Enable input 484 
8-Bit 273 X Master Reset input 415 
8-Bit 377 X Clock Enable input 481 
8-Bit 364 X 3-State MOS compatible 458 

outputs 
8-Bit 374 X 3-State outputs 474 
10~Bit - - - 8200 - - Dual5-Bit 541 
10-Bit - - - 8201 - - Dual 5-Bit, Inverted outputs 541 
10-Bit - - - 8202 - - 10-Bit D F-F, Master Reset 541 
10-Bit - - - 8203 - - 10-Bit D F-F, Inverted outputs 541 
16-Bit 172 X 8x2, independent read & 296 

write ports 

REGISTERS, SHIFT-LOAD 

54174 FAMILIES 
FUNCTION 

TYPE FEATURES PAGE 
STO S LS 

4-Bit 94 X Parallel in-serial out 148 
4-Bit 95 X X Separate shift and load 152 

clocks 
4-Bit - - - 8270 - - Asynchronous load 569 
4-Bit - - - 8271 - - Asynchronous load, 569 

Master Reset 
4-Bit 194 X X X Shift righI/left parallel load 344 
4-Bit 195 X X X Shift right, parallel load 348 
4-Bit 295 X Shift-load, 3-state outputs 432 
4-Bit 395 X Expandable shift, 3-state 497 

outputs 
5-Bit 96 X X Shift right, parallel load 156 
8-Bit 91 X X Serial in-serial out 139 
8-Bit 164 X X Serial in-parallel 271 
8-Bit 165 X Parallel in-serial out 274 
8-Bit 166 X Parallel in-serial out 278 
8-Bit 299 X Parallel, 3-state input/output 439 

Master Reset 
8-Bit 323 X LS299 with Synchronous 444 

Reset 
8-Bit 198 X Parallel & Serial in-parallel 362 

& serial out 
8-Bit 199 X Universal, reversible, 366 

shift-load 
Dual8-Bit - - - 8277 - - Dual, Serial in-serial out 579 
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8282 
82S83 

4-Bit BCD Arithmetic Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 586 
44-Bit BCD Adder ......................................................................... 590 

Counters 
8280 
8281 

BCD Decade Counter / Storage Element ...................................................... 581 
4-Bit Binary Counter / Storage Element ....................................................... 581 

8290 
82S90 
8291 
82S91 
8292 
8293 

Presettable High Speed Decade Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 594 
Presettable High Speed Decade Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 594 
Presettable High Speed Decade Counter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 594 
Presettable High Speed Decade Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 594 
Presettable Low Power Decade Counter ..................................................... 600 
Presettable Low Power Binary Counter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 600 

Decoders Display Drivers 
8250 
82S50 
8251 
82S51 
8252 
82S52 

Binary-to-Octal Decoder ................................................................... 557 
Binary-to-Octal Decoder ................................................................... 557 
BCD-to-Decimal Decoder. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 557 
BCD-to-Decimal Decoder ................................................................. " 557 
BCD-to-Decimal Decoder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 557 
BCD-to-Decimal Decoder. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 557 

Generator /Checker 
8262 
82S62 

Multiplexers 

8-Bit Parity Generator / Checker 
8-Bit Parity Generator / Checker 

8230 8-lnput Digital Multiplexer ................................................................. . 
82S30 8-lnput Digital Multiplexer ................................................................. . 
8231 8-lnput Digital Multiplexer ................................................................. . 
82S31 8-lnput Digital Multiplexer ................................................................. . 
8232 8-lnput Digital Multiplexer ................................................................. . 
82S32 8-lnput Digital Multiplexer ................................................................. . 
8233 2-lnput 4-Bit Digital Multiplexer ............................................................. . 
82S33 2-lnput 4-Bit Digital Multiplexer ............................................................. . 
8234 2-lnput 4-Bit Digital Multiplexer ............................................................. . 
82S34 2-lnput 4-Bit Digital Multiplexer ............................................................. . 
8263 2-lnput 4-Bit Digital Multiplexer ............................................................. . 
8264 2-lnput 4-Bit Digital Multiplexer ............................................................. . 
8266 2-lnput 4-Bit Digital Multiplexer ............................................................. . 
82S66 2-lnput 4-Bit Digital Multiplexer ............................................................. . 
8267 2-lnput 4-Bit Digital Multiplexer ............................................................. . 
82S67 2-lnput 4-Bit Digital Multiplexer ............................................................. . 

Parity Functions 
8241 
82S41 
8242 

Quad Exclusive-OR/NOR Gate ............................................................. . 
Quad Exclusive-OR / NOR Gate ............................................................. . 
Quad Exclusive-OR / NOR Gate ............................................................. . 

82S42 Quad Exclusive-OR / NOR Gate ............................................................. . 

Registers/Latches 

560 
560 

544 
544 
544 
544 
544 
544 
547 
547 
547 
547 
563 
563 
566 
566 
566 
566 

550 
550 
550 
550 

8200 
8201 
8202 
8203 
8270 

Buffer / Register .......................................................................... 541 
Buffer / Register .......................................................................... 541 
Buffer / Register .......................................................................... 541 
Buffer / Register .......................................................................... 541 
4-Bit Shift Register ....................................................................... 569 
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PRODUCT INFORMATION 

INTRODUCTION 
The TIL Logic devices described in this 
data manual differ widely in function, com­
plexity and performance, but their electrical 
input and output characteristics are very 
similar and are defined and tested to guar­
antee compatibility. The data sheets that 
make up this book cover four major categor­
ies of TIL circuits and a series of TTL com­
patible interface products. 

The oldest TTL product category is the gold 
doped double diffused type which is made 
up of the 54/7400, the 8200 and the 9300 
families of devices. These families reflect 
the same performance ranges and differ 
only in functions and pin configuration. The 
54H /7 4HOO family is a high performance 
version of the 54/74 series which uses the 
gold doped structure, but has higher power 
and faster speeds. 

The remaining two categories of product are 
fabricated with a non-saturating Schottky 
clamped transistor technique. The 
545/74S00 and 82500 families of TTL pro­
ducts are very high performance, high pow­
er devices. These two families differ in types 
of functions offered, and input LOW level 
loading. They otherwise represent the same 
speed-power ranges. The newest and most 
popular TIL category is the 54L5 /7 4LS 
Low Power Schottky family. These products 
feature the performance of the 54/74 family 
at about 1/4 the power. 

ABSOLUTE MAXIMUM RATINGS 
The absolute maximum ratings constitute 
limiting values above which serviceability of 
the device may be impaired. Provisions 
should be made in system design and test­
ing to limit voltages and currents as shown 
below. 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER 

VCC Supply voltage, continuous (Note a) 
Input voltage, continuous (Notes a & b) 
Input current, continuous 
Voltage applied to HIGH outputs (Note a) 
Voltage applied to "off" Open Collector 
outputs (Notes a & c) 
Current into LOW standard output, continuous 
Current into LOW Buffer output, continuous 

OPERATING TEMPERATURE AND 
VOLTAGE RANGES 
The nominal supply voltage (VCC) for all TIL 
circuits is +5.0 volts. Commercial grade 
parts are guaranteed to perform with a ± 5% 
supply tolerance (± 250m V) over an ambi­
ent temperature range of O·C to 70·C. The 
8200, 82S00 and 9300 Commercial grade 
parts are guaranteed to operate over a O·C 
to 75·C ambient temperature range. 

The Military grade parts are guaranteed to 
perform with a ± 10% supply tolerance 
(± 500mV) over an ambient temperature 
range of -55·C to +125·C. The 8200 Mili­
tary grade supply voltage tolerance is limit­
ed to ± 5% (± 250mV). 

The actual junction temperature can be cal­
culated by multiplying the power dissipation 
of the device with the thermal resistance of 
the package and adding it to the measured 
ambient temperature T A or package (case) 
temperature T C. The thermal resistance for 
the various packages in which the TTL pro­
ducts are offered is specified with the Pack­
age Information in Section 9 of this manual. 

GENERAL TTL CIRCUIT 
CHARACTERISTICS 
All TIL products are derived from a common 
NAND logic structure. The NAND circuit is 
actually five subcircuits as shown in Figure 1 
and each performs a separate function. The 
input circuit (1) is an AND gate usually fabri­
cated with a multi-emitter transistor which 
characterizes TTL technology. Many 
Schottky processed circuits have been de­
signed with PNP or diode inputs in ordin to 
optimize the speed / power performance of 
the circuits. 

The phase splitter (2) provides the inversion 

54174,8200,9300 54H174H 

7.0V 7.0V 
-0.5V to +5.5V -0.5V to +5.5V 
-30mA to +5mA -15mA to +5mA 

-0.5Vto Vee -0.5V to 7.0V 
-0.5V to 7.0V -0.5V to 7.0V 

30mA 40mA 
80mA 100mA 

NAND Gate Example 
Vee 

R1 R2 R3 

INPUT' 

OUTPUT 

• Number of inputs depends ~ 

on the gate. 

ItFUT1I OUTPUT 

Figure 1 

and amplification in the circuit. It determines 
whether the outputs are active level HIGH or 
active level lOW. The level shifter (3) pro­
vides noise immunity between the HIGH and 
lOW output levels, and minimizes the possi­
bility of having both HIGH level driver (4) and 
LOW level driver (5) on simultaneously. 

The level shifter (3) and HIGH level driver (4) 
combine to form an emitter follower circuit 
that tracks the voltage at the collector of 
the phase splitter. This circuit is usually de­
signed to drive very heavy capacitive loads 
so that the initial rise time of the output is 
determined primarily by the rise time at the 

54SI74S,82S00 54LS174LS 

7.0V 7.0V 
"';'0.5V to +5.5V -0.5V to 15V(b) 
-30mA t05mA -30mA to + 1 mA 
-0.5V to 7.0V -0.5V to Vee 
-O.SV to 7.0V -0.5V to 7.0V 

40mA 15mA 
100mA SOmA 

Operating free air temperature range -55·Cto +125·C 
Storage temperature range 

NOTES 

8. Voltages are referenced to device ground terminal 
b. The following LS device inputs are limited to 5.5V input breakdown: All inputs of LS181, 

Clock inputs 01 LSgo, LS92, LS93, LS196, LS197, LS2go, LS293, LS3go, LS393 and 
LS490. 

c. Some open collector devices are specially processed to handle higher output 
yoltages of from 15V to 30V. The Absolute Maximum voltage for these devices is 10% 
over the specified Your test condition. 
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TTL INPUT CONFIGURATIONS 

'a. MULTIPLE EMITTER TRANSISTOR 
,...-_ ....... _ Vee 

b. PN DIODE INPUT WITH 
KICKER TRANSISTOR Ok 

,.--_t"--t-- Vee 

c. SUSBRATE PNP INPUT TRANSISTOR 

r-----,.- Vee 

d. DIODE CLUSTER INPUTS 

,.----...... p-- vee 

Figure 2 

phase splitter collector. The LOW level driv· 
er (5) is usually a saturating transistor for 
the gold doped process devices, or a 
Schottky diode clamped transistor for the 
Schottky processed devices: These output 
transistors are designed to sink the rated 
fan·out current which characterizes the var· 
ious TIL families. 

Input Circuits 
The input circuits as described above are 
basically AND gate configurations designed 
with multiple· emitter NPN transistors (MET), 
substrate PNP transistors, or various junco 
tion and Schottky diodes as shown in Figure 
2. All of the circuit configurations have very 
high impedance in the HIGH state. When the 
input voltage is above the circuit threshold 
voltage, all of the inputs act like reversed 
biased diodes. The MET transistors are ac­
tually operated in the inverse mode, but the 
gain is so low there is very little current flow­
ing into the devices. 

The LOW level input impedance of the MET 
and diode inputs is determined by the inter· 
nal pull-up resistor. This resistor is nominally 
4KO for the 54/74, 8200, and 9300 inputs, it 
is 2KO for the 54H 1 74H and 54S 1 74S inputs, 
and it is 16KO to 20KO for the 54LS 1 74LS 
inputs. The 82S00 devices have substrage 
PNP inputs whioh exhibit very high imped· 

28 

ance at both HIGH and LOW input logic lev­
els. This, PNP input structure is also used 
some 54LS/74LS buffer products to mini­
mize the input load factor and produce bet­
ter output drive and performance. 

The inputs to all Signetics TIL devices have 
clamp diodes to ground to minimize negative 
ringing effects. These diodes are designed 
to operate in the ac mode and cannot handle 
heavy dc currents for long periods. 

Output Circuits 
The output circuit configurations used for 
the TIL products in this manual are shown in 
Figure 3. The basic advantages and disad­
vantages of each configuration is given for 
reference. The different circuits are used to 
optimize the functional and performance reo 
quirements of the various devices, and are 
not necessarily restricted to individual TIL 
families. The pull-down circuit (not shown) 
on the base of the LOW level driver is usual­
ly a resistor which provides a means of turn­
ing off the output transistor. The majority of 
the 54S/74S, 82S00, and 54LS/74LS de­
vices use a resistor-transistor network 
which acts to square-up the V,N-VOUT 
transfer characteristics of the device. 

A resistive pull up can be added to any TTL' 
output circuit increasing VOH to almost 
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Vee, but only circuits "c," "d," and "e" can 
be pulled higher than Vee, e.g:, to +7.0V for 
driving MOS circuits. Configurations "a" and 
"b" have a diode associated with the resis· 
tor at the output which clamps the output 
one diode drop above Vee. This is an impor­
tant consideration in large systems where 
sections might be powered ,down (Vee = 
0). In this state, the outputs of circuits "a" 
and "b" represent a very low impedance at a 
fairly low voltage « 1.0V), while the outputs 
of circuits "c", "d", and "e" represent a high 
impedance and thus a logic HIGH; more ap­
propriate for isolation from the rest of the 
system. 

The output impedance of a typical TIL de­
vice in both the LOW and HIGH state is 
shown in Figure 4. In the LOW state, the 
output impedance is determined by a satu­
rated transistor (about 80 to 100). However, 
at very high sinking current, especially at 
iow temperature, the output device is not 
able to stay in saturadon and the output im­
pedance rises as shown. 

When switching from the LOW to the HIGH 
state, the totem-pole output structure pro­
vides a low output impedance capable of 
rapidly charging capacitive loads. However, 
charge and discharge currents must also 
flow through the Vee and ground distribu­
tion networks. The Vee and ground lines 
should therefore be short and adequately 
decoupled. 

3-State Outputs 
Many new buffers and registers have 3-state 
outputs designed for "busing". This type of 
output electrically performs as a totem-pole 
output with the additional feature that the 
output may be disabled, neither sinking nor 
sourcing current. The 3-state outputs are 
designed to be tied together, but they are 
not designed to be active simultaneously. In 
order to minimize noise and protect the out­
puts from excessive power dissipation, only 
one 3-state output should be active at any 
time. 

DESIGN CONSIDERATIONS 
The properties of high speed TTL logic cir­
cuits dictate that some care be used in the 
design and layout of a system. Some gener­
al "design considerations" are included in 
this section. This is not intended to be a 
thorough guideline for designing TTL sys­
tems, but s reference for some of the con· 
straints and techniques to be considered 
when designing the system. 

Clamp Diode Effect on Negative 
Input Voltages 
All Signetics TIL circuits are provided with 
clamp diodes on the device inputs to mini­
mize negative ringing effects. These diodes 



PRODUCT INFORMATION 

TTL OUTPUT CONFIGURATIONS 

a. DARLINGTON 
Vee 

ADVANTAGE: 
High ae drive capability 
VOH=VCC- VBEatlO = 0 
Small stze (trenalatort SNtre ona common Iiolatlon) 

DISADVANTAGE: 
Output cannot be pulled higher than one dlod. drop above vee 

b. 2-STAGE EMITTER FOLLOWER ("DARLINGTON SPLIT") 

Vee 

ADVANTAGE: 
High 8C drive capability 
VOII = Vee - VBEallO = 0 

DISADVANTAGE: 
Larger than circuit A 
Output cannot be pulled hJghlr than ona diode drop above Vee 

c. DARLINGTON WITH RESISTOR TO GROUND 

d. TRANSISTOR-DIODE 

e. OPEN COLLECTOR 

ADVANTAGE: 
HIgh ac drive capabHIty 
Lower YOH = (Vee - 2 Vae) Increa ... speed 
Outputt can be pulled higher th~n Vee 

DISADVANTAGE: 
Higher dissipation 
Lower noise Immunity In the HIGH state 

ADVANTAGE: 
Low .. power conaumption 
Smallaln 
outputs can be pulled higher than vee 

DISADVANTAGE: 
La .. 8C drive capability 

ADVANTAGE: 
. Buuabt., aHowe coHector ANDing (Wired-OR) 

DISADVANTAGE: 
HIgh output Impedance in the HIGH atate 
Slow, •• pecfally wtth capaclttva Ioacfing 
Requires addltlona' re.,tor 

Figure 3 

SmootlGS 

TYPICAL INPUT/OUTPUT 
CHARACTERISTICS 

INPUT 
eLAMP 
DIODE 

80 

70 

eo 

-3 -2 -1 

mA 

OUTPUT 

m~ 

o 1 2 3 
-10 

-20 

-30 

INPUT 

'FIGURE 4 

• 5 
VOlTS 

should not be used to clamp negative .dc 
voltages or long duration negative .pulses 
especially for 54LS/74LS product. If the in· 
put voltage of an LS device is taken more 
than 0.5 volts negative (referenced to the 
device ground terminal) for more than 0.5 
micro·seconds, it is possible to activate a 
parasitic circuit component which can 
cause the HIGH level output of that gate to 
degrade suffiCiently to cause a logic error. 

Disposition of Unused Inputs 
Electrically open inputs degrade ac noise. 
immunity as well as the switching speed of a 
circui.t. To optimize performance, each input 
must be connected to a low· impedance 
source. Unused active HIGH NOR or OR in· 
puts must be returned to groiJnd or a LOW 
level output. Unused· active HIGH NAND or 
AND inputs should be maintained at a volt· 
age greater than 2.7V, but not exceeding 
the Absolute Maximum Rating. This elimi· 
nates the distributed capaCitance associat· 
ed with the floating input, bond wire, and 
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package lead, and ensures t!:lat no degrada-
• tion will occur in the propagation delay 

times. 

Possible ways of handling unused inputs 
are: 

1. Connect the unused active LOW inputs 
of the TIL devices to ground. The active 
HIGH inputs should be tied through a 
resistor of from lk to 10kohm to VCC. 
The unused active HIGH LS inputs can 
be tied directly to Vec, as long as the 
leads are very short and the supply is 
adequately decoupled. 

2. Connect the unused HIGH input to the 
output of an unused gate that is forced 
HIGH. 

3. Tie unused NAND or AND inputs (multi­
emitter inputs) of non LS devices to a 
used input of the same gate, provided 
the HIGH level fan out of the driving cir­
cuit is not exceeded. Note that the LOW 
level fan out is not increased by this 
connection because the inputs share a 
common base pull-up resistor. 

NOTE 
For 54LS 17 4LS device. do not connecl multiple inpul. of • 
common gate together. This would Increase the Input cou­
pling capacita~ce and reduce the Be noise immunity. 

Unused Gates 
It is recommended that the outputs of un­
used gates be forced HIGH by tying a NAND 
gate input or all NOR gate inputs to ground. 
This lowers the power dissipation and sup­
plies a logic HIGH at the gate output which 
can be used at unused inputs to other gates. 

Extenders 
For maximum speed, TTL, extender gates or 
discrete diodes should be placed as close 
as possible to the gate being extended. This 
practice minimizes capacitance at the sen­
sitive extension points. 

Increasing Fan Out 

the input loading and output drive cha.racter­
istics of each of these families is different 
and must be taken into consideration when 
mixing the TIL families In a system. Table I 
shows the relative drive capabilities of each 
family for the Commercial temperature and 
voltage ranges. For Military ranges the 
74LS and 74L drive capabilities must be cut 
in half. You will note that the 74LS Buffers 
have three times the drive capability of the 
standard 74LS devices; in fact, they can 
drive more loads t!:lan any' other non-buffer 
TIL device. 

Mixing TTL Families 
Most TTL families are intended to be used 
together, but this cannot be done indiscrimi­
nately. Each family of TTL devices has 
unique input and output characteristics opti­
mized to get the desired speed or power 
features. Fast devices like 54S/74S and 
54H 1 74H are designed with relatively' low 
input and output impedances. The speed of' 
these devices is determined primarily by 
fast rise and fall times internally as well as 
at the input and output nodes. These fast 
transitions cause noise of various types in 
the system. Power and ground line noise is 
generated by the large currents needed to 
charge and discharge the' circuit and load 
capacitances during the switching transi­
tions. Signal line noise is generated by the 
fast output transitions and ttie relatively low 
output impedances, which tend to increase 
reflections. . 

The noise generated by these 54S/74S and 
54H/74H can only be tolerated· in systems 
designed with very short signal leads, 
elaborate ground planes, and 'good, well 
decoupled power distribution networks. Mix­
ing the slower TIL families like 54/74 and 
54LS/74LS with the higher speed families 
is also possible but must be done with cau­
tion. The slower speed families are more 
susceptible to induced nOise than the higher 
speed families due to their higher input and 

output impedances. The low power schottky 
54LS/74LS iamily is especially sensitive to 
induced noise and must be isolated as much 
as possible from the 54S/74S or 54H/74H 
devices. Separate or isolated power and 
ground systems are recommended, and the 
LS input signal lines should not run adjacent 
to lines driven by 54S 1 74S or 545H 17 4H de­
vices. 

Mixing 54/74 and 54LS/74LS is less re­
strictive, and the overall system design 
need not be so elaborate. Standard two sid­
ed PC boards can be used with good, well 
decoupled power and ground grid systems. 
The signal transitions are slower and there­
fore generate less noise. However, good 
high speed design techniques are still re­
quired, especially when working with 
counters, registers, or other devices with 
.memory. 

Clock Pulse Requirements 
Most TTL flip-flop circuits are master-slave 
devices which makes their clock inputs level 
sensitive. This is an improvement over ac 
coupled clock inputs, but it does not make 
the devices fully insensitive to clock edge 
rates. The dc level at which the data in the 
master (input section) is transferred to the 
slave (output section) is the normal thresh­
old voltage for the devices. For most 
Signetics TIL devices this level is 1.4V at 
25°C, and it changes at a rate of about 
-4mV/oC. 

When the clock input reaches the threshold 
voltage, the internal gates and the changing 
outputs start to dump current into the ground 
lead of the device. If there are enough inter­
nal gates or loaded outputs changing at the 
same time, the chip ground reference level 
(and therefore the clock input reference lev­
el) can rise by as much as 500mV. This 
ground noise is the algebraic sum of the 
internal and external ground plane noise. If 
the clock input,of a positive edge triggered 
device ill at or near the threshold of the To increase fan out, inputs and. outputs of 

gates on the s.ame package may be paral­
leled. It is advisable to limit the gates being 
paralleled to those in a single package. to 
avoid large transient supply currents due to 
different switching times of the gates. This 
is not detrimental to the devices, but could 
cause logic problems if the gates are being 
used as clock drivers. 

NUMBER OF LOADS DRIVEN 

Isolation Diodes 
NEVER REVERSE THE Vec AND GROUND 
POTENTIAL.S. Cataatrophic failure can oc­
cur if more than 100mA is conducted 
through a forward biased substrate (isola­
tion) diode. 

Input Loading and Output Drive 
Characteristics 
The logic levels oi all the TIL products are 

DRIVING 
DEVICE 

74LS 
·74LS Buffers 
74 
74 Buffers 
74H 
74H Buffers 
74L 
74S 
74S Buffers 
8200 & 9300 
82S00 

74L8 

20 
60 
40 
80 
50 
75 
9 
50 
150 
40 
50 

74 74H 

5 4 
15 12 
10 8 
30 24 
12 10 
37 30 
2 1 
12 10 
37 30 
10 8 
12 10 

fully compatible with each other. However, 'The 74LS Buffer. include 3-SI.'e OUlput. excepl LS253 & LSS70' 

30 si!lnD1ICS 

8200 
AND 

74L 748 9300 82800 

40 4 5 20 
120 12 15 60 
80 8 10 40 
120 24 30 120 
100 10 12 50 
150 30 37 150 
20 1 2 9 
100 fO 12 50 
150 30 37 150 
80 8 10 40 
100 10 12 50 
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device during the ground noise transient pe­
riod, it is quite possible for the internal de­
vice to receive multiple clock pulses. 

For this reason the rise time on positive 
edge triggered devices should be less than 
the nominal clock to output delay time mea­
sured between the O.BV and 2.0V levels of 
the clock driver. This edge rate is obtain­
able from almost any Signetics TTL device 
of the same family, as long as it is driving no 
more than rated fan-out and no more than 12 
to 16 inches of line. When clock pulses are 
distributed on lines over 16 inches long, all 
of the clock inputs should be clustered at 
the receiving end of the line to avoid reflec­
tion problems at the driving end. 

Special Note 
Some of the recent Signetics counters and 
registers have been designed with a special 
clock buffer that includes a small amount of 
hysteresis to minimize clock edge rate and 
noise problems. The LS 160A, LS 161 A, 
LS162A, LS163A, LS364, and LS374 all 
have the special clock buffers to increase 
their tolerance of slow positive clock edges 
and heavy ground noise. 

TTL OUTPUTS TIED TOGETHER 
The only TTL outputs that are designed to be 
tied together are open collector and 3-state 
outputs. Standard TTL outputs should not be 
tied together unless their logic levels will 
always be the same; either all HIGH or all 
LOW. When connecting open collector or 3-
state outputs together some general guide­
lines must be observed: 

Open Collector 

These devices must be used whenever two 
or more OR-tied outputs will be at oPPosite 
logic levels at the same time. These devices 
must have a pull-up resistor (or reSistors) 
added between the OR-tie connector and 
VCC to establish an active HIGH level. Only 
specisl high voltage buffers can be tied to a 
higher voltage than VCC. The minimum and 
maximum size of the pull-up resistor is de­
termined as follows: 

Vcc(Max) - VOL 
R(Min) = -----­

IOL - N2(1,L) 

where: IOL = Minimum IOL guarantee of OR­
tied elements. 

N2(1,L) = Cumulative maximum input LOW 
current for all inputs tied to OR-tie 
connection. 

LOAD CIRCUIT 1 

Vee 

Or "" Total CapaCitance 

SWITCHING DELTA FOR 
TURN ON DELAY (atpHL) 
ANY INPUT TO OUTPUT, 

VERSUS LOAD CAPACITANCE (CT) 

! 20 t--+---I-+--+---'I-
I 

~ 
~ 15 ! 10~-r~-+-.,~~~~~~~ 
~ 
I t 5 

~ t-~~~~-+-t-~_+-+_~ 

LOAD CIRCUIT 2 LOAD CIRCUIT 3 

1; 
iii 
Q 

Z 
0 

~ 
~ w 
Q 

I 

I :; 

Vee Vee 

-l" 
ICT 

"E 

SWITCHING DELTA FOR 
TURN OFF DELAY (atpLH) 
ANY INPUT TO OUTPUT, 

VERSUS LOAD CAPACITANCE (CT) 

40 

35 

30 

2~ 

20 

15 

10 

0 

.. J.:':'" I--
.' 'I 

! .. ' 
~~I--.,.( .. ~./\ 

LOAD 2"! 
.. ' ~.~ .... 

... ~ ~ ~ .... l.oo' 

~It.1--
, ..... , ~ ~ ........ LOAD 1 AND 3 ' 

:~ ........ I 
20 40 60 80 100 120 140 160 180 

CT -LOAD eAPACITANCE .. - pi 

Figure 5 

Cumulative maximum output 
HIGH leakage current for all 
outputs tied to OR-tie connec­
tion. 

N2(1,H) = Cumulative maximum input HIGH 
leakage current for all inputs tied 
to OR-tie connection. 

If a resistor divider network is used to pro­
vide the HIGH level, the R(Max) must be de­
creased enough to provide the required 
(VOH I R(pull-down) current. 

Minimum propagation delay results when the 
minimum value of external pull-up resistor is 
used in Load Circuit 1, Figure 5. Diodes 
should be fast recovery 1N4376 or equiv­
alent. External pull-up resistor Load Circuits 
2 and 3 give progressively slower propaga­
tion delays. 

3-STATE OUTPUTS 
3-State Outputs are designed to be tied to­
gether, but they are not designed to be ac­
tive simultaneously. In order to minimize 
noise and protect the outputs from exces­
sive power dissipation, only one 3-state out­
put should be active at any time. This gener-

!i~nDliC!i 

ally requires that the Output Enable signals 
be non-overlapping. When TTL decoders are 
used to enable 3-state outputs, the decoder 
should be disabled while the address is be­
ing changed. Since all TTL decoder outputs 
are subject to decoding spikes, non-over­
lapping signals cannot normally be guaran­
teed when the address is changing. 

Since most 3-state Output Enable signals 
are active LOW, shift registers or edge trig­
gered storage registers provide good Out­
put Enable buffers. Shift registers with one 
Circulating LOW bit, like the "164" or "194" 
are ideal for sequential enable signals. The 
"174" or "273" can be used to buffer enable 
signals from TTL decoders or microcode 
(ROM) devices. Since the outputs of these 
registers will change from LOW-to-HIGH 
faster than from HIGH-to-LOW, the selection 
of one device at a time is assured. 

POWER SUPPLY DECOUPLING 
Power supply capacitance decoupling is re­
quired for any TTL system. Generally, 
0.0 1/tF per synchronously driven gate and at 
least 0.1/tF for each 20 gates is required 
regardless of synchronization. Counters and 

31 



PRODUCT INFORMATION 

shift registers sre especially susceptible to 
power and ground line noise. They should be 
decoupled with a O.l/LF capacitor for each 
eight internal flip-flops, or one capacitor for 
each two devices put as close as possible 
to the devices. Buffers and line drivers 
should be heavily decoupled at the driver 
power pins, due to the large current 
transients needed to charge and discharge 
the lines. 

On-Board Regulation 
In most digital systems, there is a large cur­
rent requirement, and the current supplied 
usually comes from a main supply. TTL logic 
tends to generate current spikes during 
switching due to the overlap in conduction of 
both upper and lower transistors, thus creat­
ing Vee noise. An on-board regulator would 
not only regulate the power supplied to the 
circuits on-board, but also would isolate the 
noise otherwise propagated to the rest of 
the system. Systems designed using this 
technique would not need tight regulation on 
the main power supply. 

LINE DRIVING AND RECEIVING 
Open wire connections between TTL circuits 
should not be bundled, tied, or routed to­
gether. Instead, point-to-point wiring should 
be used, preferably above a ground. plane 
which reduces coupling between conduc­
tors. 

Single line wire interconnections should not 
exceed two feet; for wires longer than .15 
inches, a ground plane is essential to pro-
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vide adequate system performance. Over 2-
foot twisted pairs or coaxial cable should be 
used. The characteristic impedance of an 
open wire over a ground plane is about 
150n, while for twisted pairs of # 26 wire the 
impedance is about 1200. For added pro­
tection against crosstalk, coaxial cables 
can be used but coaxial cables having very 
low characteristic impedances are difficult 
to drive. For best performance, coaxial ca­
bles with a characteristic impedance Ro of 
100!} should be used. Resistive pull ups at 
the receiving end can be used to increase 
noise margins. If reflection effects are 
unacceptable, the line must be terminated in 
its characteristic impedance. On8.method is 
shown in Figure 6 where the output of the 
line is tied to Vee through a resistor equiv-

TTL DRIVING TWISTED PAIR 

RO = CHARACTERISTIC 
IMPEDANCE OF UNE 

ENABLE. 

alent to the characteristic impedance of the 
line. Therefore Ro is fairly small, and the 
driving gate must sink the current through it 
in addition to the current from the inputs be­
ing driven. Terminating the line ina voltage 
divider with two resistors, each twice the 
line impedance, reduces the extra sink cur­
rent by 50%. It is preferable to dedicate 
gates solely for line driving if the line length 
is in excess of five feet. 

For additional noise immunity when driving 
long lines, the 8830 and 8820 dual differen­
tialline driver and line receiver may be used. 
These devices drive s twisted pair of wires 
differentially, permit easy termination ·of 
lines, and provide + 15V common mode 
noise rejection. 

OUT 

STROBE 

RA=RB= 2Z0 

RO=ZO 

Figure 6 
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DEFINITION OF TERMS AND SYMBOLS 

DC SYMBOLS AND DEFINITIONS 

Voltages - All voltages are referenced to ground. Negative voltage 
limits are specified as absolute values (i.e., -1 ev is greater than 
-1.eV). 

Vee 

VeO(Max) 

Supply voltage: The range of power supply volt­
age over which the device is guaranteed to oper­
ate within the specified limits. 

Input clamp diode Yoltage: The most negative 
voltage at an input when the specified current is 
forced out of that input terminal. This parameter 
guarantees the integrity of the input diode intend­
ed to clamp negative ringing at the input terminal. 

Input HIGH voltage: The range of input voltages 
recognized by the device as a logic HIGH. 

Minimum Input HIGH Yoltage: This value is the 
guaranteed input HIGH threshold for the device. 
The minimum allowed input HIGH in a logic sys­
tem. 

Input LOW voltage: The range of input voltages 
recognized by the device as a logic LOW. 

Maximum Input LOW voltage: This value is the 
guaranteed input LOW threshold for the device. 
The maximum allowed input LOW in a logic sys­
tem. 

Measurement voltage: The reference voltage 
level on ac waveforms for determining ac perfor­
mance. Usually specified as 1.5V for most TTL 
families, but 1.3V for the Low Power Schottky 
54LS/74LS family. 

Output HIGH Yoltage: The minimum guaranteed 
HIGH Yoltage at an output terminal for the speci­
fied output current 10H and at the minimum Vee 
value. 

Output LOW Yoltage: The maximum guaranteed 
LOW voltage at an output terminal sinking the 
specified losd current 10L. 

VT+ PosltlYe-golng threshold voltage: The input 
voltage of a variable threshold device which 
causes operation according to specification as 
the input transition rises from below VT _(Min). 

VT- Negatlye-golng threshold voltage: The input 
voltage of a variable threshold device which 
causes operation according to specification as 
the input transition falls from above VT+(Max). 

Currents-Positive current is defined ss conventional current flow 
into a device. Negative current is defined as conventional current 
flow out of a device. All current limits are specified as absolute 
values. 

lee 

lOS 

IOZH 

10ZL 

Supply current: The current flowing into the Vee 
supply terminal of the circuit with specified input 
conditions and open outputs. Input conditions are 
chosen to guarantee worst case operation unless 
specified. 

Input leakage current: The current flowing into 
an input when the maximum allowed voltage is 
applied to the input. This parameter guarantees 
the minimum breakdown voltage for the input. 

Input HIGH current: The current flowing into an 
input when a specified HIGH level voltage is ap­
plied to that input. 

Input LOW current: The current flowing out of an 
input when a specified LOW level voltage is ap­
plied to that input. 

Output HIGH current: The leakage current flow­
ing into a turned off open collector output with a 
specified HIGH output voltage applied. For de­
vices with a pull-up circuit, the 10H is the current 
flowing out of an output which is in the HIGH state. 

Output LOW current: The current flowing into an 
output which is in the LOW state. 

Output short-circuit current: The current flowing 
out of an output which is in the HIGH state when 
that output is short circuit to ground. 

Output off current HIGH: The current flowing into 
a disabled 3-state output with a specified HIGH 
output voltage applied. 

Output off current LOW: The current flowing out 
of a disabled 3-state output with a specified LOW 
output voltage applied. 
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AC SWITCHING PARAMETERS AND DEFINITIONS 

fMAX The maximum clock frequency: The maximum tpZL 
input frequency at a clQck input for predictable 
performance. Above this frequency the device 
may cease to function. 

tpLH Propagallon delay time: The time between the th 
specified reference points on the input and output 
waveforms with the output changirlg from the de-
fined LOW level to the defined HIGH level. 

tPHL. Propagation delay time: The time between the 
specified reference paints on the input and output 
waveforms with the output changing from the de-
fined HIGH level to the defined LOW level. 

tpHZ Output disable time ftorn HIGH level of a 3-
ts 

state output: The delay time between the speci-
fied referende points on the input and output Yolt" 
age waveforms with the 3-state output changing 
from the HIGH level to a high impedance "off" 
state. 

tPLZ Output disable time from LOW level of a 3-
state output: The delay time between the speci-
fied reference points on the input and output volt-

tw age Waveforms with the 3-state output changing 
from the LOW level to a high impedance "off" 
slate. 

trec 
tpZH Output enable time to a HIGH level ot a 3-state 

output: The delay time between the specified 
refereNce pOints on the input and output voltage 
waveforms with the 3"state output changing from 
a high impedance "off" state to the HIGH level. 
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Output enable time to a LOW level of a 3-state 
output: The delay time between the specified 
reference pOints on the input and output voltage 
waveforms with the 3-state output changing from 
a high impedance "off" state to the LOW level. 

Hold time: The interval immediately following the 
active transition of the timing pulse (usually the 
clock pulse) or following the transition of the con­
trol input to its latching level. during which inter­
val the data to be recognized must be maintained 
at the input to ensure its continued recognition. A 
negative hold time indicates that the correct log­
ic level may be released prior to the active transi­
tion of the timing pulse and still be recognized. 

Setup time: The interval immediately preceding 
the active transition of the timing pulse (usually 
the clock pulse) or preceding the transition of the 
control input to its latching level. during which 
interval the data to be recognized must be main­
tained at the input to ensure its recognition. A 
negative setup time indicates that the correct 
logic level may be initiated sometime after the 
active transition of the timing pulse and still be 
recognized. 

Pulse width: The time between the specified ref­
erence points on the leading and trailing edges of 
a pulse. 

Recovery time: The time between the reference 
point on the trailing edge of an asynchronous 
input control pulse and the reference point on the 
activating edge of a synchronous (clock) pulse 
input such that the device will respond to the 
synchronous input. 
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54/74 SERIES "DO" 

5417400 
54H/74HOO 
54S174S00 

54LS/74LSOO 

PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± S'Io; TA = o·c to '70·C vcc = sv ± 10'10; TA = -5S·C to '125·C 

Plastic DIP Fig. A N7400N • N74HOON 
Fig. A N74S00N • N74LSOON 

Ceramic DIP Fig. A N7400F • N74HOOF S5400F • S54HOOF 
Fig. A N74S00F • N74LSOOF S54S00F • S54LSOOF 

Figure A 

Flatpak Fig. B S5400W • S54HOOW 
Fig. A S54S00W • S54LSOOW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54174 54H/74H 54S/74S 54LS/74LS 

Inputs 
I,H(p.A) 40 50 50 20 
IlL (mA) -1.6 -2.0 -2.0 -0.36 

Figure B 

Outputs 
IOH (p.A) -400 -500 -1000 -400 
IOl(mA) 16 20 20 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

54/74 54H/74H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

ICCH Supply current VCC = Max. V,N = OV 8.0 16.8 

ICCl Supply current Vcc = Max. V,N ;:: 4.5V 12 40 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tplH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTE 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family dc characteristics see inside front cover for 54/74 and 54Hn4H. and see 

inside back cover for 54Sn4S and 54LSn4LS specification. 

54174 

CL = 15pF 
RL =.4000 

Min Max 

22 

15 

S~nl!liCS 

54H/74H 

CL = 25pF 
RL = 2800 

Min Max 
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10 

54S174S 54LS/74LS 

Min Max Min Max 
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36 4.4 

54S/74S 54LS/74LS 

CL = 15pF CL = 15pF 
RL =2800 RL = 2kO 

Min Max Min Max 

4.5 15 

5.0 15 

UNIT 

mA 

mA 

UNIT 

ns 

ns 
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5417401 
54H174H01 

54LS174LS01 

PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5%; TA = O·C to '70·C VCC = 5V ± 10%; TA = -SS·C to 'l25·C 

Plastic DIP Fig. A N7401N • N74LS01N 
Fig. C N74H01N 

Ceramic DIP Fig. A N7401F • N74LS01F S5401F • S54LS01F 
Fig. C N74H01F S54H01F 

Flatpak Fig. B S5401W • S54H01W 
Fig. A S54LS01W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a). 

PINS 54/74 54Hn4H 54S/74S 54LSn4LS 

Inputs 
IIH(/J.A) 40 50 20 
ilL (mA) -1.6 -2.0 -0.36 

Outputs 
IOH (/J.A) +250 +250 +100 
IOL (mA) 16 20 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 
54n4 54Hn4H 

Min Max Min Max 

ICCH Supply current Vcc = Max, VIN = OV 8.0 10 

ICCL Supply current Vcc = Max,.VIN 2': 4.5V 22 40 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

54n4 54H/74H 

PARAMETER TEST CONDITIONS CL = 15pF 
RL = 400n 

CL = 25pF 
RL = 2800 

Min Max Min Max 

tPLH Propagation delay Waveform 1 45 (c) 15 

tPHL Propagation delay Waveform 1 15 12 

NOTES 
8. The slashed numbers indicate different parametric values for Military/Commercial c. RL = 4kn for tPLH. 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54174 and 54H/74H, and see 

inside back cover for 5481748 and 54LS174LS specification. 

3S' Si!lDOliCS 

Figure A 

Figure B 

Vee 

Figure C 

54Sn4S 54LS/74LS 

Min Max Min Max 

1.6 

4.4 

54S/74S 54LS/74LS 

CL = 15pF' 
RL = 2kn 

Min Max Min Max 

32 

28 

UNIT 

mA 

mA 

UNIT 

ns 

ns 



5417402 
54S174S02 

54LS174LS02 

PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Infonnation.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vee = sv ± 5%; TA = O°C to +70Cl C VCC = 5V ± 10%; TA = -55°C to '125°C 

Plastic DIP Fig. A N7402N • N74S02N 
Fig. A N74LS02N 

Ceramic DIP Fig. A N7402F • N74S02F S5402F • S54S02F 
Fig. A N74LS02F S54LS02F 

Flatpak Fig. B S5402W 
Fig. A S54S02W • S54LS02W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54/74 54H/74H 54S174S 54LS174LS 

IIH (/lA) 40 50 20 
Inputs III (mA) -1.6 -2.0 -0.36 

Outputs 
IOH (/lA) -400 -1000 -400 
IOl(mA) 16 20 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

54174 54H/74H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

ICCH Supply current Vcc = Max. VIN = OV 16 

ICCl Supply current Vcc = Max. VIN = (c) 27 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Wavefonns and Conditions.) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Waveform 1 

tpHl Propagation delay Waveform 1 

NOTES 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54/74 and 54H174H. and see 

inside back cover for 548174S and 54LS/74LS specification. 
c. VIN = OV for one input and;::: 4.5V for other input on each gate. 

54/74 

CL = 15pF 
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Min Max 

15 

15 

Gi!lDotiCG 

54H/74H 

Min Max 

54S/74S 

Min Max 

29 
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Figure A 

Figure B 
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mA 

mA 

UNIT 

ns 
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5417403 
54S/74S03 

54LS174LS03 

PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN . COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = sv ± S'Io; TA = O'C to '70'C vcc = sv ± 10'10; TA = -5S'C to '12S'C 

Plastic DIP Fig. A N7403N • N74S03N 
Fig. A N74LS03N 

Ceramic DIP Fig. A N7403F • N74S03F S5403F • S54S03F 
Fig. A N74LS03F S54LS03F 

Flatpak Fig. A S5403W 
Fig. A S54S03W • S54LS03W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 
Figure A 

PINS 54/74 54HI74H 54S174S 54LS/74LS 

Inputs 
hH (p.A) 40 50 20 
hl(mA) -1.6 -2.0 -0.36 

Outputs 
IOH(p.A) +250 +250 +100 
IOl(mA) 16 20 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE. RANGE (See Note b) 

PARAMETER TEST CONDITIONS 
54174 54H/74H 

Min Max Min Max 

lecH Supply current Vcc = Max, VIN == OV 8.0 

lecl Supply current Vce = Max, VIN ;:: 4.5V 22 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAM!:TER TEST CONDITIONS 

tplH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTE 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54174 and 54H/74H, and see 
inside back cover for 548174S and 54LS174LS specification. 

c. RL = 4kn for iPLH • 

54174 

CL = 15pF 
RL = 400n 

Min Max 

45(c) 

15 

40 s~nDtiGS 

54H174H 

MIn Max 

54S/74S 54LS/74LS 

Min Max Min Max 

13.2 1.6 

36 4.4 

54S174S 54LS/74LS 

CL = 15pF CL = 15pF 
RL =280n RL = 2kn 

Min Max Min Max 

7.5 32 

7.0 28 

UNIT 

mA 

mA 

UNIT 

ns 

ns 



fin INVERUR 54114 SERIES "d4" 

5417404 
54H174H04 
54S174S04 

54LS/74LS04 

PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. vcc = sv ± S'Io; TA = o·c 10 '70·C vcc = sv ± 10'10; TA = -SS·C 10 '12S·C 

Plastic DIP Fig. A N7404N • N74H04N 
Fig. A N74S04N • N74LS04N 

Ceramic DIP Fig. A N7404F • N74H04F S5404F • S54H04F 
Fig. A N74S04F • N74LS04F S54S04F • S54LS04F 

Figure A 

Flatpak Fig. B S5404W • S54H04W 
Fig. A S54S04W • S54LS04W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54174 54H/74H 54S174S 54LS174LS 

Inputs 
ItH (pA) 40 50 50 20 
III (rnA) -1.6 -2.0 -2.0 -0.36 

Outputs IOH (!LA) -400 -500 -1000 -400 
IOl (rnA) 16 20 20 4/8 (a) 

Figure B 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(S .. Nota b) 

PARAMETER TEST CONDITIONS 
54174 54H174H 

Min Max Min Max 

ICCH Supply current Vcc = Max, VIN = OV 12 26 

ICCl Supply current VCC = Max, VIN ;:::: 4.5V 33 58 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTE 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54n4 and 54H/74H, and see 
inside back cover for 5451745 and 54l5/74l5 specification. 
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'.' '""fRIER (lI'iii COlhBlOR) 54/74 SERIES 1105" 

5417405 
54H174H05 
54S/74S05 

54LS/74LS05 

PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V± 5'10; TA = O·C to '70·C Vee = 5V ± 10%; TA = -SS·C to '125"C 

Plastic DIP Fig. A N7405N • N74H05N 
Fig. A N74S05N • N74LS05N 

Ceramic DIP Fig. A N7405F • N74H05F S5405F • S54H05F 
Fig. A N74S05F • N74LS05F S54S05F • S54LS05F 

Figure A 

Flatpak Fig. B S5405W • S54H05W 
Fig. A S54S05W • S54LS05W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS S4n4 54Hn4H 54Sn4S S4LS/74LS 

Inputs 
hH (JlAI 40 50 50 20 
hl(mAI -1.6 -2.0 .,.2.0 -0.36 

Outputs 
IOH (JlAI +250 +250 +250 +100 
IOl(mAI 16 20 20 4/8(81 

Figure B 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

TEST CONDITIONS 
54n4 54Hn4H 

PARAMETER 
Mil; Max Min Max 

ICCH Supply cqrrent VCC = Max, Y,N = OV 12 26 

ICCl Supply current Vcc = Max, Y,N 2: 4.5V 33 58 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 1 

tpHl Propagation delay Waveform 1 

NOTE 

a. The slashed numbers indicate different parametric values for MlIitary/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54174 and 54H174H, and see 
inside back cover for 5451748 and 54LS174LS specification. 

c. RL = 4kn for tPLH • 

54n4 

CL = 15pF 
RL = 4000 

Min Max 

55 (c) 

15 

42 Si!lDOliCS 

.,--------

54H/74H 

CL = 25pF 
RL = 2800 

Min Max 

15 

12 

54S/74S 54LSn4LS 

Min Max Min Max 

19.8 2.4 

54 6.6 

54sn4S 54Lsn4LS 

CL = 15pF CL = 15pF 
RL =2800 RL = 2kO 

Min Max Min Max 

7.5 32 

7.0 28 

UNIT 

mA 

mA 

UNIT 

ns 
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5417406 PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5%; TA = O·C 10 '70·C VCC = 5V ± 10%; TA = -55·C to '125·C 

Plastic DIP Fig. A N7406N 

Ceramic DIP Fig. A N7406F S5406F 

Flatpak Fig. A S5406W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54174 54H/74H 54S/74S 54LSI74LS 

Inputs 
IIH (p.A) 40 
III (rnA) -1.6 

Outputs 
IOH (p.A) 250 
IOl(mA) 30/40 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

54174 54H174H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

VOL Output LOW Vcc = Min IOl = 16mA 0.4 

voltage VIN = 2.0V IOl = 30mA Mil 0.7 

IOl = 40mA Com 0.7 

IOH Output HIGH Vcc = Min, VIN = 0.8V 250 
current VOUT = 30V 

ICCH Supply current Vcc = Max, VIN = OV 42 

ICCl Supply current Vcc = Max, VIN ~ 4.5V 38 

AC CHARACTERISTICS T A = 25·C (See Section 4 for Waveforms and Conditions;) 

PARAMETER TEST CONDITIONS 

tplH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54174 and 54Hfl4H, and see 
inside back cover for 545/748 and 54LS174LS specification. 
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5417407 PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5'10; T A = O·C 10 '70·C VCC = 5V ± 10'10; TA = -55·C 10 '125·C 

Plastic DIP Fig. A N7407N 

Ceramic DIP Fig. A N7407F S5407F 

Flatpak Fig. A S5407W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54n4 54H/74H 54Sn4S 54LS/74LS 

Inputs 
IIH (p.A) 40 
ilL (mA) -1.6 

Outputs 
IOH(p.A) 250 
IOL(mA) 30/40 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 
54n4 54H/74H 

Min Max MIn Max 

. VOL Output LOW Vcc = Min tOl = 16mA 0.4 

voltage VIN = 2.0V tOl = 30mA Mil 0.7 

tOl = 40mA Com 0.7 

IOH Output HIGH Vcc = Min, VIN = 2.0V 250 
current .. VOUT = 30V 

ICCH Supply current Vcc = Max, VIN ;::: 4.5V 41 

ICCl Supply current Vcc = Max, VIN = OV 30 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 2 

tPHL Propagation delay Waveform 2 

NOTES 
B. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54174 and S4H/74H. and see 

inside back cover for 5451748 and 54LS!74lS specification. 

54n4 

CL = 15pF 
RL = 1100 

Min Max 
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5417408 
54H174H08 
54S/74S08 

54LS/74LS08 

PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = sv ± S%: TA = O"C to +70"C vcc = sv ± 10%; TA = -SS"C to +12S"C 

Plastic DIP Fig. A N740BN • N74HOBN 
Fig. A N74S0BN • N74LSOBN 

Ceramic DIP 
Fig. A N740BF • N74HOBF S540BF • S54HOBF 
Fig. A N74S0BF • N74LSOBF S54S0BF • S54LSOBF 

Flatpak Fig. B S54HOBW 
Fig. A S540BW /S54S0BW /S54LSOBW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54/74 54H/74H 54S/74S 54LS174LS 

Inputs 
hH (p.A) 40 50 50 20 
III (mA) -1.6 -2.0 -2.0 -0.36 

Outputs 
IOH (p.A) -BOO -500 -1000 -400 
IOl (mA) 16 20 20 4/B(8) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER TEST CONDITIONS 
54174 54H174H 

Min Max Min Max 

ICCH Supply current VCC = Max, VIN ;::: 4.5V 21 40 

ICCl Supply current Vcc = Max, VIN = OV 33 64 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 2 

tPHl Propagation delay Waveform 2 

NOTES 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54174 and 54H174H, and see 
inside back cover for 548174S and 54lS/74LS specification. 
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CL = 15pF 
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Figure B 
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I 

54/7409 
54S/74S09 

54LS/74LS09 

PIN CONFIGURATION 

ORDERINGCODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc ~ 5V± 5%; TA ~ O·c ID '.70·C Vcc ~ 5V ± 10%; TA ~ -SS·C to '12S·C 

Plastic DIP Fig. A N7409N • N74S09N 
Fig. A N74LS09N 

Ceramic DIP Fig. A N7409F • N74S09F S5409F • S54S09F 
Fig. A N74LS09F S54LS09F 

Flatpak Fig. A S5409W • S54S09W 
Fig. A S54LS09W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54n4 ~4H/74H 54S/74S 54LS/74LS 

Inputs 
hH(ItA) 40 50 20 
ill (mA) -1.6 -2.0 -0.36 

Outputs 
IOH (itA) -SOO -1000 -400 
IOl(mA) 16 20 4/S(a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

54n4 54Hn4H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

ICCH Supply current Vee = Max, VIN ~ 4.5V 21 

ICCl Supply current Vee = Max, VIN = OV 33 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 2 

tPHl Propagation. delay Waveform 2 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively, 

b. For family de characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 545/745 and 54L5n4L5 specification. 
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54/7410 
54H/74H10 
54S/74S10 

54LS/74LS10 

PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vee = 5V ± 5%; T A = o·c 10 +70·C Vcc = 5V ± 10%; TA = -SS·C to '125·C 

Plastic DIP Fig. A N7410N • N74H10N 
Fig. A N74S10N • N74LS10N 

Ceramic DIP Fig. A N7410F • N74H10F S541 OF • S54H10F 
Fig. A N74S10F • N74LS10F S54$10F • S54LS10F 

Flatpak Fig. B S541 OW • S54H10W 
Fig. A S54S10W • S54LS10W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54/74 54H/74H 54S/74S 54LS174LS 

Inputs 
IIH (p.A) 40 50 50 20 
III (mA) -1.6 -2.0 -2.0 -0.36 

Outputs 
IOH (p.A) -400 -500 -1000 -400 
IOl(mA) 16 20 20 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER TEST CONDITIONS 
~174 54H174H 

Min Max Min Max 

ICCH Supply current Vcc = Max, VIN = OV 6.0 12.6 

ICCl Supply current Vcc = Max, VIN ;=: 4.5V 16.5 30 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TE8T CONDITIONS 

tPlH Propagation delay Waveform 1 

tpHl Propagation delay Waveform 1 

NOTES 

B. The slashed numbers indicate different parametric values for Military/Commerci41 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54174 and 54H/74H, and see 
inside back cover for 5451745 and 54LS/74LS specification. 

54174 

CL = 15pF 
RL = 4000 

Min Max 

22 

15 

9i!100bC!i 

54H/74H 

CL = 25pF 
RL = 28011 

Min Max 

10 

10 

54S174S 

Min Max 

12 

27 

54S/748 

CL~15pF 
RL =280n 

Min Max 

4.5 

5.q 

Figure A 

Figure B 

54LS174LS 

Min Max 

1.2 

3.3 

54L8174L8 

CI. = 15pF 
RL = 2kll 

Min Mall 

15 

15 

UNIT 

mA 

mA 

UNIT 

ns 

ns 

47 



5417411 
54H/74H11 
54S174S11 

54LS/74LS11 

PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

ipACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = sv ± S%; TA = o·c to +70·C vcc = sv ± 10'10; T A = -SS·C to +125·C 

Plastic DIP . fig. A N7411N • N74H11N 
Fig. A N74S11N • N74LS11N 

Ceramic DIP Fig. A N7411F • N74H11F S5411F • S54H11F 
Fig. A N74S11F • N74LS11F S54S11F • S54LS11F 

Flatpak Fig. B S5411W • S54H11W 
Fig. A S54S11W • S54LS11W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54174 54H174H 54S174$ 54lS174LS 

Inputs 
IIH(JJ.AI 40 50 50 20 
III (mAl -1.6 -2.0 -2.0 -0.36 

Outputs 
IOH(JJ.A) -800 -500 -1000 -400 
IOL(mA) 16 20 20 4/8(8) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

54174 54H174H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

ICCH Supply current Vcc = Max. VIN 2: 4.5V 12 30 

ICCl Supply current Vcc = Max. VIN = OV 20 48 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS· 

tPlH Propagation delay Waveform 2 

tPHl Propagation delay Waveform 2 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54174 and 54H174H, and see 
inside back cover for 545/748 and 54LS174lS specification. 

54174 

CL = 15pF 
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Min Max 
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19 

48 9i!1DOliC9 

54H174H 

CL = 25pF 
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Figure A 

Figure B 
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RL = 2kH 

Min Max 

15 

20 
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54/7412 
54LS/74LS12 

PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vee = 5V ± 5%; TA = D'e to +7D'e Vee = 5V ± 10%; T A = -55'e 10 +125'e 

Plastic DIP Fig. A N7412N • N74LS12N 

Ceramic DIP Fig. A N7412F • N74LS12F S5412F • S54LS12F 

Flatpak Fig. A S5412W • S54LS12W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54n4 54Hn4H 54S/74S 54LSn4LS 

Inputs 
hH (/-IA) 40 20 
III (rnA) -1.6 -0.36 

Outputs 
IOH (/-IA) -800 -400 
IOl (rnA) 16 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER TEST CONDITIONS 
54n4 54Hn4H 

Min Max Min Max 

ICCH Supply current Vee = Max, VIN = OV 6.0 

Icel Supply current Vee = Max, VIN;::: 4.5V 16.5 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tplH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see Inside front cover for 54n4 and 54H/74H, and see 
inside back cover for 54Sn4S' and 54LS174LS specificaiion. 

c. RL = 4kO for tPLH • 

54n4 

C L = 15pF 
RL =4000 

Min Max 
45 (c) 

15 

9i!1ODtiG9 

54Hn4H 

Min Max 

54S/74S 

Min Max 

54sn4S 

Min Max 

Figure A 

54LSn4LS 

Min Max 

1.4 

3.3 

54LSn4LS 

C L = 15pF 
RL = 2kO 

Min Max 

32 

28 

UNIT 

rnA 

rnA 

UNIT 

ns 
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54/7413 
54LS174LS13 

PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5%; TA = o·c to '70·C vee = 5V ± 10%; TA = -55·C to '125·C 

Plastic DIP Fig. A N7413N • N74LS13N 

Ceramic DIP Fig. A N7413F • N74LS13F SS413F • SS4LS13F 

Flatpak Fig. A SS413W • SS4LS13W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54174 54H174H 54S174S 54LS/74LS 

Inputs 
IIH (IIA) 40 20 
III (mA) -1.6 -0.4 

Outputs 
IOH (IlA) -800 -400 
IOl(mA) 16 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER TEST CONDITIONS 
54/74 54H174H 

Min Max Min Max 

VT+ Positive going 
Vcc =SV 1.S 2.0 threshold 

VT- Negative going 
Vcc = SV 0.6 1.1 

threshold 

AVT Hysteresis Vcc=' SV 0.4 

ICCH Supply current Vcc = Max, VIN = OV 23 

ICCl Supply current Vcc = Max, VIN <:: 4.SV 32 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tplH 

tPHl 
Propagation delay Figure H 

NOTES 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family dc characteristics see inside front cover for 54n4 and 54H/74H. and see 

inside back cover for 54S/74S and 54LSn4LS specification. 

54174 

CL = 15pF 
RL = 4000 

Min Max 

27 

22 

50 9i!110liC9 

54H174H 

Min Max 

54SI74S 
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Figure A 

54LS174LS 
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1.S 1.9 

0.6 1.1 

0.4 
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TYPICAL CHARACTERISTICS 

(54174) 
VIN vs VOUT 

TRANSFER FUNCTION 
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(54174) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 
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(54174) 
HYSTERESIS vs TEMPERATURE 
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(54LS/74LS) 
VIN vs VOUT 

TRANSFER FUNCTION 
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(54LS/74LS) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 
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(54LS/74LS) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
AMBIENT TEMPERATURE 
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FUNCTIONAL DESCRIPTION 
The "13" contains two 4-input NAND gates 
which accept standard TTL input signals 
and provide standard TTL output levels. 
They are capable of transforming slowly 
changing input signals into sharply defined, 
jitter-free output signals. In addition they 
have greater noise margin than convention­
al NAND gates. 

Each circuit contains a 4-input Schmitt 
trigger followed by a Darlington level shifter 
and a phase splitter driving a TTL totem pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow input 
transitions, and provide different input 
threshold voltages for positive and 
negative-going transitions. This hysteresis 
between the positive-going and negative­
going input threshold (typically 800m V) is 
determined by resistor ratios and is essen­
tially insensitive to temperature and supply 
voltage variations. As long as three inputs 
remain at a more positive voltage than VT+ 

(Max), the gate will respond in the tran­
sitions of the other input as shown in Figure 
H. 

AC WAVEFORMS 

VM = 1.5V (5417413) 
VM = 1.3V (54LS/74LS13) 

Figure H 
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5417414 
54LS174LS14 

PIN CONFIGURATION 

ORDERING. CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5%; TA = O'C to +70'C vcc = 5V ± .10%; TA = -55'C to 'l25'C 

Plastic DIP Fig. A N7414N • N74LS14N 

Ceramic.DIP . Fig. A N7414F • N74LS14F SS414F • SS4LS14F 

Flatpak Fig. A SS414W • SS4LS14W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 
Figure A 

PINS 54/74 54H/74H 548/74S 54LSn4LS 

Inputs 
hH (p,A) 40 20 
hL (rnA) -1.2 -0.4 

Outputs 
IOH(p,A) -BOO -400 
IOL(mA) 16 4/B(a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 
... 

54n4 54Hn4H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

VT+ Positive-going 
Vce = SV 1.S 2.0 

threshold 

VT- Negative-going 
Vcc =5V 0.6 1.1 

threshold 

tNT Hysteresis Vcc = SV 0.4 

ICCH Supply current Vcc = Max, VIN = OV 36 

ICCL Supply current Vcc = Max, VIN ;;>: 4.5V 60 

AC CHARACTERISTICS T A = 25°C (See Section 4 lor Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPLH 

tPHL 
Propagation delay Figure H 

NOTES 
B. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54/74 and 54H174H, and see 

inside back cover for 54Sfl4S and 54LS174LS specificalion. 
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TYPICAL CHARACTERISTICS 

(54174) 
VIN vs VOUT 

TRANSFER FUNCTION 
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THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 
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HYSTERESIS vs TEMPERATURE 
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VIN vs VOUT 
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(54LSI74LS) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 
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THRESHOLD VOLTAGE AND 
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AMBIENT TEMPERATURE 
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FUNCTIONAL DESCRIPTION 
The "14" contains six logic inverters which 
accept standard TTL input signals and pro­
vide standard TTL output levels. They are 
capable of transforming slowly changing 
input signals into sharply defined, jitter-free. 
output signals. In addition they have greater 
noise margin than conventional inverters. 

Each circuit contains a Schmitt trigger fol­
lowed by a Darlington level· shifter and a 
phase splitter driving a TTL totem pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow input 
tranSition, and provide different input 
threshold ~oltages· for positive and 
negative-going transitions. This hysteresis 
between the positive-going and negative­
going input thresholds (typically 800mV) is 
determined internally by resistor ratios and 
is essentially insensitive to temperature and 
supply voltage variations. 

AC WAVEFORMS 

VM =.1.5V (5417414) 
VM = UV (54LS/74LS14) 

Figure H 
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S4S{74S15 
54LS/74LS15 

PIN CONFIGURATION 

ORDERING COPE nsee Seellon 9 for further Package and Ordering Information.) 

PACKAGES PIN ,cOMMERCIAL RANGES MILITARY RANGES 
C,ONF. vee = 5V ± $%; TA = O"C to +70"C vcc = $V ± 10%; TA = -5li"C to +1ZS"C 

Plastic DIP Fig. A N74S15N , N74LS15N 

Ceramic DIP Fig. A N74S15F • N74LS15F S54S15F • S54LS15F 

Flatpak Fig. A S54S15W • S54LS15W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS .~/74 54H/74H 54S/74S 54LS/74LS 

Inputs 
hH (/loA) 50 20 
hI, (mAl -2.0 -0.36 

Outputs 
JOH (pAl +250 +100 
IOl(mAI 20 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 
54n4 54Hn4H 

Min Max Min Max 

ICCH Supply current Vce '" Max; VIN ;:: 4.5V 

ICCl Supply current VCC '" Max. VIN '" OV 

AC CHARACTERISTICS T A = 25°C (See SectIon 4 for Waveforms and Conditions.) 

54/74 

PARAMETER TEST CONDITIONS 

Min Max 

tPlH Propa9ation delay Waveform 2 

tPHl Propagation delay Waveform 2 

NOTE 

a. The slashed numbers Indleate dlffe'ent pa,ametrlc values for Military/Commercial' 
temperature ranges respectively. 

b. For family de cha,acterlstics see Inside front cover for 54/74 and 54H174H, and see 
Inside back cover for 54S/74S and 54LS/74LS specification. 

54 !ii!lROIiG!i 

54H/74H 

MIn Max 

Figure A 

54S174S 54LS/74LS 

MIn Max Min Max 

19.5 3.6 

42 6.6 

54S/74S 54LS/74LS 

CL =15pF CL = 15pF 
RL =280n RL = 2kn 

MIn Max Min Max 

8.5 35 

9.0 35 

UNIT 
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mA 

UNIT 

ns 
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54/7416 PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vee == 5V ± 5%j TA == O°C 10 +70°C Vcc = 5V ± 10%; TA = -55·C to '125·C 

Plastic DIP Fig. A N7416N 

Ceramic DIP Fig. A N7416F S5416F 

Flatpak Fig. A S5416W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54174 54H/74H 54S/74S 54LS174LS 

Inputs 
IIH(p.A) 40 
III (mA) -1.6 

Outputs 
IOH (p.A) 250 
IOl(mA) 30/40(8) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 
54174 54H174H 

Min Max Min Max 

VOL Output LOW Vcc = Min IOl = 16mA 0.4 
voltage VIN =2.0V IOl = 30mA Mil 0.7 

IOl - 40mA Com 0;7 

IOH Output HIGH Vcc = Min, VIN = 0.8V 250 
current VOUT = 15V 

ICCH Supply current Vcc = Max, VIN = OV 42 

ICCl Supply current Vcc = Max, VIN ~ 4.5V 38 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTES 
8. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 54Sn4S and 54LS/74LS specification. 
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541'7417 PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package andOrder'lng Information.) 

PACKAGES PIN COMMERCIAL RANGES MILt1ARY RANGES· 
CONF. vcc = 5V ± 5'10; TA = O'C to +70'C Vee = 5V ± 10'10; TA = -55'C to +12S"C 

Plastic DIP Fig. A N7417N 

Ceramic DIP Fig. A N7417F S5417F 

Flatpak Fig. A S5417W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54174 54H174H 54S/74S 54LS/74LS 

Inputs 
hH (pA) 40 
III (mA) -1.6 

Outputs 
IOH(p.A) 250 
IOl(mA) 30/40 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Nole b) 

PARAMETER TEST CONDITIONS 
54/74 54H/74H 

Min Max Min Max 

VOL Output LOW Vee = Min, IOl = 16mA 0.4 
voltage VIN =0.8V IOl = 30mA Mil 0.7 

IOl. 40mA Com 0.7 

IOH Output HIGH Vee = Min, VIN = 2.0V 250 
current VOUT = 15V 

leCH Supply current Vce = Max, VIN ~ 4.5V 41 

ICCl Supply current Vce = Max. VIN = OV 30 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

.. 

tpLH Propagation delay Waveform 2 

tPHl .. Propagation delay Waveform 2 

NOTES 

8. The slashed numbers indicate different parametric values 10r Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54174 and 54H174H, and see 
inside back cover for 545/745 and 54L5/74L5 specificalion. 
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5417420 
54H174H20 
54S/74S20 

54LS/74LS20 

PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vee = 5V ± 5%; TA = o'e 10 '7o'e Vee = 5V ± 10'10; TA = -55'e to '125'e 

Plastic DIP Fig. A N7420N • N74H20N 
Fig. A N74S20N • N74LS20N 

Ceramic DIP Fig. A N7420F • N74H20F S5420F • S54H20F 
Fig. A N74S20F • N74LS20F S54S20F • S54LS20F 

Flatpak Fig. B S5420W • S54H20W 
Fig. A S54S20W • S54LS20W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54174 54H174H 54S174S 54LS/74LS 

Inputs 
IIH (ILA) 40 50 50 20 
III (inA) -1.6 -2.0 -2.0 -0.36 

Outputs 
IOH (ILA) -400 -500 -1000 -400 
IOl(mA) 16 20 20 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

54174 54H/74H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

ICCH Supply current Vcc = Max, VIN = OV 4.0 8.4 

ICCl Supply current Vcc = Max, VIN 2: 4.5V 11 20 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54174 and 54H174H, and see 
inside back cover for 54S174S and 54LS/74LS specification. 
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54/7421 
54H/74H21 

54LS/74LS21 

PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further. Package and Ordering Informallon.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = sv ± 5'1'0; 'r A = O·C to +70·C vcc = 5V ± 10'1'0; TA = -ss·C to +125·C 

Plastic DIP Fig. A N7421N • N74H21N 
Fig. A N74LS21N 

Ceramic DIP Fig. A N7421F • N74H21F S5421F • S54H21F 
Fig. A N74LS21F S54LS21F 

Figure A 

Flatpak Fig. B S5421W • S54H21W 
Fig. A S54LS21W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54n4 54H/74H 54S/74S 54LS/74LS 

Inputs 
hH (j.lAI 40 50 20 
hl(mAI -1.6 -2.0 -0.36 

Outputs 
IOH (",AI -800 -500 -400 
IOL(mAI 16 20 4/8(8) 

Figure B 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER 
54n4 54Hn4H 

TEST CONDITIONS 
Min Max Min Max 

ICCH Supply current Vee = Max, VIN ;::: 4.5V 8.0 20 

ICCl Supply current Vec = Max, VIN = OV 13 32 

AC CHARACTERISTICS T A'" 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 2 

tPHL Propagation delay Waveform 2 

NOTE 

•. The slashed numbers Indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside Iront cOver lor 54/74 and 54H174H, and se. 
inside back cover for 5451745 and 54L5174L5 specification. 
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CL =25pF 
RL = 2800 

Min Max 

12 

12 

54Sn4S 54LSn4LS 

Min Max Min Max 

2.4 

4.4 

54Sn4S 54LSn4LS 

Cl = 15pF 
RL = 2kO 

Min Max Min Max 

15 

20 

UNIT 

mA 

mA 

UNIT 

os 
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54H174H22 
54S174S22 

54LS/74LS22 

PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vee = 5V± 5%; TA = DOC to '7Q°C Vee = 5V ± 10%; T A = -55°C to '125°C 

Plastic DIP Fig. A N74H22N 
Fig. A N74S22N • N74LS22N 

Ceramic DIP Fig. A N74H22F S54H22F 
Fig. A N74S22F • N74LS22F S54S22F • S54LS22F 

Flatpak 
Fig. B S54H22W 
Fig. A S54S22W • S54LS22W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54/74 54H174H 54S/74S 54LS/74LS 

Inputs 
IIH(jJ,Al 50 50 20 
III (mAl -2.0 -2.0 -0.36 

Outputs 
IOH (jJ,Al +250 +250 +100 
IOl(mAl 20 20 4/8(al 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER TEST CONDITIONS 
54174 54H/74H 

Min Max Min Max 

ICCH Supply current Vcc = Max, VIN = OV 5.0 

ICCl Supply current Vcc = Max, VIN 2': 4.5V 20 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respecHvely. 

b. For family de characteristics see inside front cover for 54/74 and 54H174H, and see 
inside back cover for 5481748 and 54LS174LS specification. 

54/74 

Min Max 

!ijgnotiC!i 

54H/74H 

CL = 25pF 
RL = 2800 

Min Max 

15 

12 

54S/74S 

Min Max 

6.6 

18 

54S/748 

CL=15pF 
Rt = 2800 

Min Max 

7.5 

7.0 

Figure A 

Figure B 

54LS174LS 

Min Max 

0.8 

2.2 

54LS174LS 

CL=15pF 
RL = 2k 0 

Min Max 

32 

28 

UNIT 
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rnA 

UNIT 

ns 

ns 
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5417423 PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN ... COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=Qoc to +700c VCC=5V± 10%; TA=-SS'C to +12S'C 
Figure A 

Plastic DIP Fig. A N7423N 
LOGIC DIAGRAM 

Ceramic DIP Fig. A N7423F S5423F (EACH GATE) 

Flatpak "Fig. A S5423W 
A--.---...... 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE{a) 

PIN.S 54174 54H174H 54S174S 54LS174LS 
c 

Inputs IIH (/LA) 40 
IlL (mA) -1.6 D_L-J""""_ 

G-~ ___ _ 

Outputs IOH{jiA) -800 
IOL (mA) 16 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54H/74H 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max '.' , . 

IIH 
Input HIGH current 

VeC = Max, VIN = 2.4V 160 
fOF Strobe input 

IlL 
Input LOW current 

" Vec = Max, VIN = 0.4V -6.4 
for Strobe input 

ICCH Supply current VCC = Max, VIN = OV 16 
... 

ICCL Supply current I(cc = Max, VIN 2:4.5V 19 

AC CHARACTERISTICS: TA ==2S·C(See 'Sectlon 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Waveform 1 
tpHL 

NOTES 

8. The slashed numbers indicate different parametric valuBs for Military ICommercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 545/745 and 54LS 17 4~S specification. 

54174 

CL = 15pF 
RL = 400n 

Min Max 

22 
15 
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54H174H 

Min Max 

Min Max Min Max 

54S174S 54LS174LS 

Min Max Min Max 
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y 

UNIT 
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mA 

mA 

mA 

UNIT 

ns 
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DC CHARACTERISTICS using eXPllnder inputs, VCC = 4.SV, TA = -SsoC 

S423 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max Min Max Min Max 

Expander current 
"XX = O.4V, IOL = 16mA -3.5 mA 

IX 
Vx = 1.4V, IX - 0, IOL - 0 mA 

IX +'IX = 410ltA V 
VBECO) Base-emitter RXX = 0, IOL = 16mA 1.1 

voltage of out-
IX + IX - 700ltA V 

put transistor 
RXX = 0, IOL = 20mA 

IX = 150It, IX = -150ltA V 

VOH Output HIGH IOH = -400ltA 2.4 

voltage IX = 320ltA, IX = -320ltA V 
IOH = -500ltA 

IX + IX = 300ltA V 

VOL Output LOW RXX = 1140, IOL = 16rnA 0.4 

voltage IX + IX = 470ltA V 
RXX = 680, IOL = 20rnA 

DC CHARACTERISTICS using expander Inputs, VCC = 4.7SV, TA = O"C 

7423 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max Min Max Min Max 

IX Expander current 
"XX = O.4V, IOL - 16mA -3.5 ,rnA 

Vx = 1.4V, IX = 0, IOL = 0 mA 

IX + IX = 620ltA V 
VBECO) Base-emitter RXX = 0, IOL = 16mA 1.0 

voltage of out-
IX + IX = 1. 1 rnA V put transistor 

RXx = O,IOL = 20rnA 

IX = 270ltA,IX = -270ltA V 

VOH Output HIGH IOH = 400ltA 2.4 

voltage IX = 570ltA,IX = 570ltA V 

IOH = 500ltA 

IX + IX = 430ltA 0.4 V 

VOL Output LOW RXX = 1050, IOL = 16mA 

voltage IX + IX = 600ltA V 
Rxx = 630,IOL = 20rnA 
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54/74 SERIES "25" 

5417425 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP Fig. A N7425N 

Ceramic DIP Fig. A N7425F S5425F 

Flatpak Fig. A S5425W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS 54174 54H174H 54S174S 54LS1741,.S 

G Inputs IIH (/LA) 160 
IlL (mA) -6.4 

Other inputs IIH (/LA) 40 
IlL (mA) -1.6 

Outputs 10HClLA) -800 
10L (mA) 16 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PIN CONFIGURATION 

Figure A 

LOGIC DIAGRAM 

(EACH GATE) 

A --.----..... 

B 

D _L-.----..... 
G-~l.....-~ 

54174 54H174H 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS Min Max Min Max 

ICCH Supply current VCC = Max, VIN = OV 16 

leCL Supply current Vee = Max, VIN ;::: 4.5V 19 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Waveform 1 
tPHL 

NOTES 

B. The slashed numbers indicate ditterent parametric values for Military/Comercial tem­
perature ranges respectively. 

b, For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/748 and 54LS/74LS specification. 

54174 

CL = 15pF 
RL = 4000 

Min Max 

22 
15 
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54H174H 

Min Max 

Min Max Min Max 

54S174S 54LS174LS 

Min Max Min Max 
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y 

UNIT 
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UNIT 
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54/7426 
54LS174LS26 

PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = sv ± S%; T A = O·C 10 '70'C VCC = sv ± 10%; TA = -SS'C 10 '12S'C 

Plastic DIP Fig. A N7426N • N74LS26N 

Ceramic DIP Fig. A N7426F • N74LS26F S5426F • S54LS26F 

Flatpak Fig. A S54LS26W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54/74 54H/74H 54S174S 54LS/74LS 

Inputs 
IIH (p.A) 40 20 
ill (mA) -1.6 -0.4 

Outputs 
IOH (p.A) +50 +50 
IOl(mA) 16 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

54/74 54H/74H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

Output HIGH VCC = Min I VOUT = 12V 50 
IOH 

current VIN = Vil I VOUT = 15V 1.0 

ICCH Supply current Vcc = Max, VIN = OV 8.0 

ICCl Supply current Vcc = Max, VIN 2: 4.5V 22 

AC CHARACTERISTICS TA = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTE 
a. The slashed numbers indicate different parametric values 10r Military/Commercial 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 5451745 and 54L5174L5 specification. 

54174 

CL = 15pF 
RL = 1kO 

Min Max 

24 

17 

lii!)OOtiCIi 

54H174H 

Min Max 

54S/74S 

Min Max 

54S174S 

Min Max 

Figure A 

54LS/74LS 

Min Max 

50 

1.0 

1.6 

4.4 

54LS174LS 

CL = 15pF 
RL = 2kn 

Min Max 

32 

28 

UNIT 

p.A 

mA 

mA 

mA 

UNIT 
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TI'P' f a.INPuT MD, FA IE 51 74 "EFib 1121" 

5417427 
54LS174LS27 

PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information;) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V± 5'10; TA = O'C to '70'C Vcc = 5V ± 10'10; TA = -55'C to'125'C 

Plastic DIP Fig. A N7427N • N74LS27N 

Ceramic DIP Fig. A N7427F • N74LS27F S5427F • S54LS27F 

Flatpak Fig. A S5427W • S54LS27W 

Figure A 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54174 54H/74H 54S/74S 54LS/74LS 

Inputs 
hH lilA) 40 20 
hllmA) -1.6 -0.36 

Outputs 
IOH lilA) -800 -400 
IOllmA) 16 4/8Ia) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER TEST CONDITIONS 
54174 54H/74H 

Min Max Min Max 

ICCH Supply current Vcc = Max, VIN = OV 16 

ICCl Supply current VCC = Max, VIN :::: 4.5V 26 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54174 and 54H174H, and see 
inside back cover for 5481748 and 54L8/74LS specificalion. 

54174 

CL = 15pF 
RL = 400n 

Min Max 
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11 
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54H174H 

Min Max 

54S/74S 54LS174LS 
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54/7428 
54LS/74LS28 

PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = sv ± S'Io; TA = O"C to '70"C vee = sv ± 10'10; T A = -SS"C to '12S"C 

Plastic DIP Fig. A N7428N • N74LS28N 

Ceramic DIP Fig. A N7428F • N74LS28F S5428F • S54LS28F 

Flatpak Fig. A S5428W • S54LS28W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54174 54H174H 54S174S 54LS174LS 

Inputs 
hH (IJA) 40 20 
IlL (mA) -1.6 -0.4 

Outputs 
10H (IJA) -2400 -1200 
10L(mA) 48 12/24 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 
54174 54H174H 

Min Max Min Max 

los Output short 
Vcc = Max, VOUT = OV -70 -180 circuit current 

ICCH Supply current Vcc = Max, VIN = OV 21 

ICCL Supply current Vcc = Max, VIN ~ 4.5V 57 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPLH 
Propagation delay Waveform 1 

tPHL 

tPLH 
Propagation delay Waveform 1 

tPHL 

NOTES 

B. The slashed numbers indicate different parametric values for Mllitary/Commerical 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54/74 and 54Hn4H. and see 
Inside back cover for 54sn4S and 54LSn4LS specification. 

c. CL = 50pF for 54/7428 
d. CL = 150pF for 54n 428 

54/74 

RL = 1330 

Min Max 

9.0(c) 

12(C) 

1S(d) 

18(d) 

Si!lnotil:S 

54H174H 

Min Max 

Figure A 

54S174S 54LS/74LS 

Min Max Min Max 

-30 -100 

3.6 

13.8 

54S/74S 54LS/74LS 
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RL =6670 

Min Max Min M.ax 

24 

~4 

UNIT 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

65 



54/7430 
54H/74H30 

54LS/74LS30 

PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = sv± S%; TA = O"C 10 +70"C vcc = sv ± 10%; TA = -SS"C 10 +125"C 

Plastic DIP Fig. A N7430N • N74H30N 
Fig. A N74LS30N 

Ceramic DIP Fig. A N7430F • N74H30F S5430F • S54H30F 
Fig. A N74LS30F S54LS30F 

Figure A 

Flatpak Fig. B S5430W • S54H30W 
Fig. A S54LS30W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See. Note a) 

PINS 54n4 54H/74H 54Sn4S S4LS/74LS 

Inputs 
IIH(I'A) 40 50 20 
hl (mA) -1.6 -2.0 -0.4 Figure B 

Outputs 
IOH (I'A) -400 -500 -400 
IOl(mA) 16 20 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER TEST CONDITIONS 
54n4 54H/74H 

Min Max Min Max 

ICCH Supply current Vee = Max, VIN = OV 2.0 4.2 

lecl Supply current Vee = Max; VIN ;::: 4.5V 6.0 10 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTE 

B. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 5451745 and54L5/74L5 specificalion. 

54n4 
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RL = 400n 

Min Max 
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QUAD 2 INPUI OR GAlE 541 U SERIES "32" 

5417432 
545174532 

54LS/74LS32 

PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = sv ± S%; TA = O°C to '70'C vcc = sv ± 10%; TA = -SS'C to '125'C 

Plastic DIP Fig. A N7432N • N74S32N 
Fig. A N74LS32N 

Ceramic DIP Fig. A N7432F • N74S32F S5432F • S54S32F 
Fig. A N74LS32F S54LS32F 

Flatpak Fig. A S5432W • S54S32W 
Fig. A S54LS32W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54174 54H174H 54S/74S 54LS174LS 

Inputs 
hH (/JA) 40 50 20 
IlL (mA) -1.6 -2.0 -0.36 

Outputs 
IOH (/JA) -800 -1000 -400 
IOL(mA) 16 20 4/8(a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER TEST CONDITIONS 
54174 54H/74H 

Min Max Min Max 

ICCH Supply current Vcc = Max, VIN ~ 14.5V 22 

ICCl Supply current Vcc = Max, VIN = OV 38 

AC CHARACTERISTICS TA = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Waveform 2 

tPHL Propagation delay Waveform 2 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54174 and 54H/74H, and see 
inside back cover for 5481748 and 54LS174LS specification. 

54174 

CL = 15pF 
RL = 4000 

Min Mix 

15 

22 
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Figure A 
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54/7433 
54LSn4LS33 

PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = sv ± S%; TA = O'C to <70'C vcc = sv ± 10%; TA = -SS'C to ·12S'C 

Plastic DIP Fig. A N7433N • N74LS33 

Ceramic DIP Fig. A N7433F • N74LS33F S5433F • S54LS33F 

Flatpak Fig: A S5433W • S54LS33W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE Ca) 

PINS 54n4 54Hn4H 54S/74S 54LSn4LS 

Inputs 
hH (I'A) 40 20 
hL(mA) -1.6 -0.4 

Outputs 
IOH (I'A) 250 250 
IOL(mA) 48 12/24 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE Cb) 

PARAMETER TEST CONDITIONS 
54n4 54H/74H 

Min Max Min Max 

'ICCH Supply current Vcc = Max. VIN = OV 21 

ICCL Supply current VCC = Max. VIN :2: 4.5V 57 

AC CHARACTERISTICS TA = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tpLH 

tPHL 
Propagation delay Waveform 1 

tPLH 
Propagation delay Waveform 1 

tPHL 

NOTES 

a. The slashed numbers Indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover 10r 54fl4 and 54H/74H, and see 
Inside back cover for 54Sn4S and 54LSn4LS specification. 

C. CL = 50pF for 54n 433. 
d. CL = 150pF for 54n 433. 

54n4 

RL = 1330 

Min Max 

15 (c) 

18 (c) 

22(d) 

24 (d) 
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Min Max 

Figure A 

54S/74S 54LSn4LS 
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CL - 45pF 
RL =6670 
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54/7437 
54S174S37 

54LS174LS37 

PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = sv ± 5%; T A = O·C to +70·C V CC = SV ± 10%; T A = -SS·C to +12S·C 

Plastic DIP Fig. A N7437N • N74S37N 
Fig. A N74LS37N 

Ceramic DIP Fig. A N7437F • N74S37F S5437F • S54S37F 
Fig. A N74LS37F S54LS37F 

Flatpak Fig. A S4537W • S54S37W 
Fig. A S54LS37W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54174 54H174H 54S174S 54LS174LS 

Inputs 
hH (/loA) 40 100 20 
ill (mA) -1.6 -4.0 -0.4 

Outputs 
10H (/loA) -1200 -3000 -1200 
10l(mA) 48 60 12/24 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

54174 54H174H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

los Output short Vcc = Max, Mil -20 -70 
circuit current VOUT = OV Com -18 -70 

ICCH Supply current VCC = Max, VIN = OV 15.5 

ICCl Supply current VCC = Max: VIN ;;:: 4.5V 54 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTES 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54fl4 and 54H/74H, and see 

inside back cover for 54SI745 and 54lS174lS specification. 

54174 

CL = 45pF 
RL = 133{)' 

Min Max 

22 

15 

Smnotics 

54H/74H 

Min Max 

Figure A 

54S174S 54LS/74LS 

Min Max Min Max 

-50 -225 -30 -100 
-50 -225 -30 -100 

36 2.0 

80 12.0 

54S174S 54LS/74LS 

CL = 50pF CL = 45pF 
RL = 93{)' RL = 6670. 

Min Max Min Max 
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5417438 
54S/74S38 

54LS/74LS38 

PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. vcc = 5V ± 5'10; TA = O°C 10 +70°C VCC= 5V ± 10%; TA = -55°C 10 +125°C 

Plastic DIP Fig. A N7438N • N74S38N 
Fig. A N74LS38N 

Ceramic DIP 
Fig. A N7438F • N74S38F S5438F • S54S38F 
Fig. A N74LS38F S54LS38F 

Fig. A S5438W • S54S38W 
Flatpak 

Fig. A S54LS38W 

INPUT AND OUT·PUT LOADING AND FAN-OUT TABLE (See Note a) Figure A 

PINS 54n4 54H/74H 54S/74S 54LS/74LS 

IIH(I'A) 40 100 20 
Inputs III (mA) -1.6 -4.0 -0.4 

IOH (I'A) 250 250 250 
Outputs IOl(mA) 48 60 12/24 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

54n4 54Hn4H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

ICCH Supply current Vee = Max, VIN == 0 8.5 

ICCl Supply current Vee = Max, VIN ;::: 4.5 54 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation qelay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54174 and 54H/74H, and see 
inside back cover for 54S/745 and 54LSn4LS specification. 
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CL = 45pF 
RL = 6670 

Min Max 

22 

18 

70 9(gDotiC9 

54Hn4H 

Min Max 

54Sn4S 54LS/74LS 

Min Max Min Max 

36 2.0 

aO 12 

54S/74S 54LSn4LS 

CL = 50pF CL = 45pF 
RL = 930 RL = 6670 

Min Max Min Max 

6.5 32 

6.5 28 

UNIT 

mA 

mA 

UNIT 

ns 

n5 



54/7439 PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = sv ± S%; T A = DoC to '70°C vCC = sv ± 10%; TA = -SSoC to '12SOC 

Plastic DIP Fig. A N7439N 

Ceramic DIP Fig. A N7439F S5439F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54/74 54H174H 54S174S 54LS174LS 

Inputs 
hH (J.l.A) 40 
III (mA) -1.6 

Outputs 
IOH (J.l.A) 250 
IOl (mA) 48 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER TEST CONDITIONS 
54/74 54H174H 

Min Max Min Max 

ICCH Supply current Vcc = Max, VIN = OV 8.5 

ICCl Supply current Vce = Max, VIN ;::: 4.5V 54 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tplH Propagation delay Waveform 1 

tpHl Propagation delay Waveform 1 

NOTES 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 548/748 and 54LS174LS specification. 

54/74 

Ci. = 133pF 
RL = 450 

Min Max 

22 

18 

Si!lDotiCS 

54H174H 

Min Max 

54SI74S 

Min Max 

54S174S 

Min Max 

Vee 

Figure A 

54LS174LS 

Min Max 

54LS/74LS 

Min Max 

UNIT 

mA 

mA 

UNIT 

ns 

ns 
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5417440 
54H/74H40 
54S174S40 

54LS/74LS40 

PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5%; TA = O'C 10 +70'C Vce = 5V ± 10%; TA = -55'C to '125'C 

Plastic DIP Fig. A N7440N • N74H40N 
Fig. A N74S40N • N74LS40N 

Ceramic DIP Fig. A N7440F • N74H40F S5440F • S54H40F 
Fig. A N74S40F • N74LS40F S54S40F • S54LS40F 

Figure A 

Flatpak Fig. B S5440W· • S54H40W 
Fig. A S54S40W • S54LS40W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54174 54H174H 54S/74S 54LS/74LS 

Inputs 
IIH (p,A) 40 100 100 20 
III (rnA) -1.6 -4.0 -4.0 -0.4 

Outputs 
IOH(p,A) -1200 -1500 -3000 1200 
IOl(mA) 48 60 60 12/24 (a) 

Figure B 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER TEST CONDITIONS 
54174 54H174H 

Min Mex Min Max 

los Output short Vcc = Max, Mil -20 -70 -40 -125 
circuit current Your - OV Com -18 -70 -40 -125 

ICCH Supply current Vcc = Max, VIN = OV 8.0 16 

ICCl Supply current Vcc = Max, VIN ~ 4.5V 27 40 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTES 

a. The slashed numbers indicate different 'parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54/74 and 54H174H, and see 
inside back cover for 5451745 and 54L5174L5 specification. 

54174 

CL = 15pF 
RL = 1330 

Min Max 

22 

15 

72 G!!)DotICG 

54H174H 

CL = 25pF 
RL = 930 

Min Max 

12 

12 

54S174S 54LS/74LS 

Min Max Min Max 

-50 -225 -30 -100 

-50 -225 -30 -100 

18 1.0 

44 6.0 

54S/74S 54LS/74LS 

CL = 50pF CL = 45pF 
RL = 930 RL = 6670 

Min Max Min Max 

6.5 24 

6.5 24 

UNIT 

rnA 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 



DI;SCRIPTION 

54/7442 
54LS/74LS42 

FEATURES 
The "42" is a multipurpose decoder de­
signed to accept four BCD inputs and pro­
vide ten mutually exclusive outputs. 

• Mutually exclusive outputs 
• 1-0'-8 Demultlplexlng capability 
• Outputs disabled .or input codes above 

nine 

ORDERING CODE (See Section 9'or 'urther Package and Ordering In'ormatlon) 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
vcc = 5V ± 5'10; TA = O·C 10 '70·C VCC = 5V ± 10'10; TA = -SS·C to '125·C 

Plastic DIP N7442N • N74LS42N 

Ceramic DIP N7442F • N74LS42F S5442F • S54LS42F 

Flatpak S5442W • S54LS42W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

Ao - A3 Address inputs 

0-9 Active LOW outputs 

NOTE 

a. Slashed numbers indicate different parametric values for Military/Commercial tem­
perature ranges respectively. 

IIH (/LA) 
IlL (mA) 

IOH (p.A) 
IOL(mA) 

!ijgDDtiC!i 

LOGIC SYMBOL 

15 14 

'0 

, 3 

vee = Pin 16 
GND = Pin 8 

., 
'3 

'2 

PIN CONFIGURATION 

54/74 54S174S 

40 
-1.6 

-800 
16 

'2 

'3 

9 10 11 

54LS174LS 

20 
-0.4 

-400 
4/8 (a) 
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FUNCTIONAL DESCRIPTION 
The "42" decoder accepts four active HIGH 
BCD inputs and provides ten mutually ex­
clusive active LOW outputs, as shown by 
logic symbol or diagram. The active LOW 
outputs facilitate addressing other MSI 
units with active LOW input enables. 

The logic design of the "42" ensures that all 
outputs are HIGH when binary codes great­
er than nine are applied to the inputs. 

The most significant input, A3, produces a 
useful inhibit function when the "42" is used 
as a one-of-eight decoder. The A3 input can 
also be used as the Data input in ari a-output 
demultiplexer application. 

AC WAVEFORMS 

VM = 1.5V for 54174 and 54S1745, VM = 1.3V 

for 54LS/74LS. 

Figure 1 

TRUTH TABLE 

A3 A2 A1 AO 

L L L L 
L L L H 
L L H L 
L L H H 
L H L L 
L H L H 
L H H L 
L H H H 
H L L L 
H L L H 
H L H L 
H L H H 
H H L L 
H H L H 
H H H L 
H H H H 

H HIGH voltage levels 
L LOW voltage levels 

LOGIC DIAGRAM 

o 
) = Pin number 

Vee = Pin 16 
GND = Pin 8 

0 1 2 

L H H 
H L H 
H H L 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

54/74 
PARAMETER TEST CONDITIONS 

Min Max 

I Mil 41 
Icc Supply current Vee = Max I Com 56 

3 4 5 

H H H 
H H H 
H H H 
L H H 
H L H 
H H L 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 

54S174S 

Min Max 

AC SET -UP REQUIREMENTS T A = 25°C (See Seclion 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
Figure 1 

tPHL Address to output 

NOTES 

b. For family de characteristics, see inside front cover for 54174 and 54H174H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 

74 SmDotiCS 

54174 54S/74S 

CL = 15pF 
RL = 4000 

Min Max Min Max 

30 
30 

6 7 8 9 

H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
L H H H 
H L H H 
H H L H 
H H H L 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 

54LS174LS 
UNIT 

Min Max 

13 
mA 

13 

54LS174LS 

CL = 15pF 
UNIT RL = 2kO 

Min Max 

30 ns 
30 ns 



5417443 

DESCRIPTION 

The "43" is a TTL MSI array utilized in de· 
coding and logic conversion applications. 
The "43" decodes excess·3 code numbers 
to 1'01·10 outputs. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MiliTARY RANGES 

Vcc=5V±5%; TA=OO<: to +700<: Vcc=5V± 10%; TA=-55"C to + 125°C 

Plastic DIP N7443N 

Ceramic DiP N7443F S5443F 

Flatpak S5443W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

AO' A3 Address inputs IIH UtA) 
IlL (rnA) 

0-"9 Active lOW inputs iOH (IlA) 
iOl (rnA) 

NOTE 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 

!i!!lDDliCS 

LOGIC SYMBOL 

15 

Vcc = Pin 16 
GND = Pin 8 

14 13 

PIN CONFIGURATION 

54174 54S174S 

40 
-1.6 

-800 
16 

12 

9 10 11 

54lS174lS 
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FUNCTIONAL DESCRIPTION 

The "43" is an Excess-3 to 1-of-10 decoder 
that accepts excess-3 coded inputs (binary 
range three l.hrough.12) and generates ten 
mutually-exclusive active LOW outputs. 

The excess-3 code is used in decimal 
arithmetic because of its self-complement­
ing feature (the bit-wise complement of a 
number is also the nine's complement) 
which simplifies subtraction. 

ACWAVEFORM 

VM = 1.5V for 54/74 a~d 5481746; 

VM = 1.3V for 54L8/74L8 .. 

TRUTH TABLE 

INPUTS 

A3 A2 A1 

L L H 
L H L 
L H L 
L H H 
L H H 
H L L 
H L L 
H L H 
H L H 
H H L 
H H L 
H H H 
H H H 
L L L 
L L L 
L L H 

H = HIGH voltage level 
L = LOW yoHage level 

LOGIC DIAGRAM 

AO 

H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 

OUTPUTS 

0 1 2 3 4 5 

L H H H H H 
H L H H H H 
H H L H H H 
H H H L H H 
H H H H L H 
H H H H H L 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 
,H H H H H H 
H H H H H H 

Figure 1 

( ') = Pin numbers 

Vee = Pin 16 
GND = Pin 8 (11) (10) (9) (8) (8) (5) (4) (3) 

2 • • 7 6 § 4 :I 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

Mil 41 
ICC Supply current VCC = Max 

Com 56 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay 
Figure 1 

tpHL Address to output 

NOTE 
b. For family de Characteristics,. aee inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 548/748 and 54LS /7 4LS specifications. 

76 SsgOOllCS 

54/74 

CL = 15pF 
RL = 4000 

Min Max 

35 
35 

54S/74S 

Min Max 

54S/74S 

Min Max 

6 7 8 9 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
L H H H 
H L H H 
H H L H 
H H H L 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 

(2) (1) 
~ ij 

54LS174LS 

Min Max 
UNIT 

mA 

mA 

54LS174LS 

UNIT 

Min Max 

ns 
ns 



5417444 

DESCRIPTION 
The "44" is a TTL MSI array utilized in de­
coding and logic conversion applications. 
The "44" decodes excess-three-gray code 
to 1-01-10 outputs. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55'C to +125'C 

Plastic DIP N7444N 

Ceramic DIP N7444F S5444F 

Flatpak S5444W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

Ao-Aa Address inputs IIH UtA) 
IlL (mA) 

0-9 Active LOW outputs IOH UtA) 
IOL (mA) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

LOGIC SYMBOL 

15 

1 2 3 

vee = Pin 16 
GND = Pin B 

14 13 

PIN CONFIGURATION 

54174 54S174S 

40 

-1.6 

-800 
16 

12 

9 10 11· 

54LS174LS 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min 

Mil 
ICC Supply current VCC '"' Max 

Com 

NOTES 

8. The slashed numbers indicate different parametric values for Military/Commercial temperature ranges respectively. 
b. For family de characteristics. see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 545/745 and 64lS /7 4LS specifications. 

SjgllliCS 

Max Min Max Min Max 
UNIT 

41 mA 

56 mA 

77 



FUNCTIONAL DESCRIPTION 
The "44" is an Excess-3-Gray code to l-of­
.10 decoder that accepts excess-3 Gray 
coded inputs and generates ten mutually ex­
clusive active LOW outputs. 

The excess-3 Gray code is used in decimal 
position encoders, since it retains the char­
acteristics of a Gray code (only one bit 
changes between adjacent states) even on 
the change between nine and zero. 

ACWAVEFORM 

v M = 1.5V for 54174 and 548174S; 

VM = 1.3V for 54LS174LS. 

Figure 1 

TRUTH TABLE 

INPUTS 

Aa A2 A1 

L L H 
L H H 
L H H 
L H L 
L H L 
H H L 
H H L 
H H H 
H H H 
H L H 
H L H 
H L L 
H L L 
L L L 
L L L 
L L H 

H = HIGH voltage level. 
L = LOW voltage level. 

LOGIC DIAGRAM 

( ) = Pin numbers 

VCC = Pin 16 
GND = Pin 8 

Ao 0 1 2 a 

L L H H H 
L H L H H 
H H H L H 
H H H H L 
L H H H H 
L H H H H 
H H H H H 
H H H H H 
L H H H H 
L H H H H 
H H H H H 
H H H H H 
L H H H H 
L H H H H 
H H H H H 
H H H H H 

(11) (10) (0) (7) (0) 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54/74 

PARAMETER TEST CONDITIONS 
CL = 15pF 
RL = 400{l 

Min Max 

tpLH Propagation delay Figure 1 
35 

tPHL Address to output 35 

78 9i!)DOliC9 

54) 74 SERIES 

OUTPUTS 

4 5 6 7 8 9 

H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 
L H H H H H 
H L H H H H 
H H L H H H 
H H H L H H 
H H H H L H 
H H H H H L 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 

(5) (4) (3) (2) (1) 

54S174S 54LS174LS 

UNIT 

Min Max Min Max 

ns 

ns 



R 

5417445 

DESCRIPTION: 
The "45" is a TTL MSI array. It features stan­
dard TTL inputs and high voltage, high cur­
rent (BOrn A) outputs. The "45" minimum out­
put breakdown is 30 volts. 

FEATURES 

• SOmA output sink capability 
• 30V output breakdown voltage 
• Ideally suited as lamp or solenoid 

driver 
• See "42" for standard TTL output ver­

sion 
• See "145" for "LS" version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

vcc=sv±S%; TA=O"C to +7O"C Vcc=SV± 10%; TA=-SS"C to +12S"C 

Plastic DIP N7445N 

Ceramic DIP N7445F S5445F 

Flatpak S5445W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

AO to A3 Address inputs IIH (IlA) 
IlL (rnA) 

Oto 9 Active LOW outputs 
IOH (IlA) 
IOL (rnA) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

LOGIC SYMBOL 

Vcc = Pin 16 
GND = Pin B 

PIN CONFIGURATION 

54174 54S174S 

40 
-1.6 

+250 
BO 

9 10 11 

54LS174LS 

54174 54S174S 54LS/74LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

tOl = BOmA 0.9 V 
VOL Output LOW voltage Vee = Min 

IOl = 20m A 0.4 V 

IOH Output HIGH current Vee = Min, VOUT = 30V 250 IlA 

Mil 62 rnA 
lee Supply current Vec = Max 

Com 70 rnA 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54/74 and 54HJ74H, and see inside back cover for 548/748 and 54LS/74LS specifications. 
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FUNCTIONAL DESCRIPTION 
The "4S" decoder accepts BCD inputs on 
the AO to A3 address lines and generates 
ten mutually exclusive active LOW outputs. 
Whenan.input code greater than "9" is ap­
plied, all outputs are off. This device can 
therefore be used as a 1-of-8 decoder with 
A3 used as an active LOW enable. 

The "4S" can sink 20mA while maintaining 
the standardized guaranteed output LOW 
'voltage (VOL) of 0.4 V, but it can sink up to 
80mA with a guaranteed VOL of less than 
0.9V. 

The "4S" features an output breakdown volt­
age of 30V and is ideally suited as a lamp 
and solenoid driver. 

AC WAVEFORMS 

VM = 1.5V for 54/74 and 545/745; 

VM = 1.3V for 54LS/74LS. 

Figure 1 

TRUTH TABLE 

A3 A2 A1 

L L L 
L L L 
L L H 
L L. H 
L H L 
L H L 
L H H 
L H H 
H L L 
H L L 
H L H 
H L H 
H H L 
H H L 
H H H 
H H H 

H = HfGH voltage levels 
L = LOW voltage levels 

LOGIC DIAGRAM 

( ) = Pin Number 

Vee = Pin 16 
GND = Pin 8 

(111 

AO 

L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 

(101 

;; 

'0 

L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

(91 

'i 

'1 

H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

17) 

.-

2 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

'3 

(6) 

5 

H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

AC CHARACTERISTICS: TA=2SoC (See Section 4 for Test Circuits and Conditions) 

S4174 

PARAMETER TEST CONDITIONS 
CL = 15pF 
RL = 1000 

Min Max 

tpLH Propagation delay Figure 1 
SO 

tpHL Address to output SO 

80 SmootilS 

4' 

H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

(51 

;; 

A1 

5 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

(14) 

(4) 

;; 

54S174S 

Min Max 

6 

H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 

(3) 

2 

"i 

H 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 

(2) ,. 

54LS/74LS 

Min Max 

i 
H 
H 

·H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 

AO 
(15) . 

(1) 

9' 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 

UNIT 

ns 
ns 



DESCRIPTION 

5417446A 
5417447A 

FEATURES 
The "46" and "47" are BCD to 7-Segment 
Decoder/Drivers with open collector out­
puts. They accept 4-bit BCD data and pro­
vide seven active LOW decoded outputs to 
drive 7-segment incandescent displays di­
rectly. Their 40mA output sink current capa­
bility makes them useful for driving 
multiplexed common anode LED displays. 
Both devices feature overriding lamp test 
(all segments "on") and ripple blanking for 
leading and trailing zeroes. 

• 40mA output current sink per segment 
• 30V segment voltage on 5417446A 
• 15V segment voltage on 5417447A 
• Overriding lamp test 
• Ripple Blanking for leading and trailing 

zeroes 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%;TA=O"C to +7O"C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP 
N7446AN 

N7447AN 

Ceramic DIP 
N7446AF S5446AF 

N7447AF S5447AF 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

AO-A3 BCD Address inputs 

LT Lamp Test (active LOW) input 

RBI Ripple Blanking (active LOW) input 

B"i/RBO Blanking (active LOW) input 

B"i/RBO Ripple Blanking (active LOW) output 

"8-g Seven-segment (active LOW) outputs 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

Si!JDotiCS 

IIH (itA) 
IlL (mA) 

IIH (itA) 
IlL (mA) 

IIH (itA) 
IlL (mA) 

IIH (itA) 
IlL (mA) 

IOH (itA) 
IOL (mA) 

IOH (itA) 
IOL (mA) 

5c' '4 SFR'ES 1146 & 47" 

LOGIC SYMBOL 

13 12 11 10 9 15 14 4 

vcc = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 

40 
-1.6 

40 
. -1.6 

40 
-1.6 

N.A. 
-4.0 

-200 
8.0 

+250 
40 

54LS174LS 

81 



FUNCTIONA~ DESCRIPTION 
The "48A" and '47A" 1-8egment decoders 
accept a 4·bir EibO code inpllt and produce 
the appropridte (MIMI for selection of seg­
ment. in Ii t-s,gmenf matrIx diSplay U8ed fot 
representih~ tile decimal nui'nbers "0-9." 
The seven outputs (ii, ii, ~, d, e, t, g) of the 
decoder Select tHe corresporiding segments 
in the matrix shown in Figute A. The nurtleriC 
designations (lhosan to r'epresent the deci­
mal numbers are sHOwn in Figure B, together 
with the resulting displays for input code 
configurations In exoess of binary "9." 

The ""tlA" iIrId "47AI" have provisions for 
automatic blanking of the leading and I or 
trailing edge tetdll'ls iii 1/ l'Iiultidigil deCimal 
number, resulting III an easily readable deci­
mal display coriformlng to /1ormal writing 
practice. In an,S-digit mIxed integer fraction 
decimal representation, using the automatic 
blankillg cap.bilhy, b070.0600 would be 
displayed as 70.05. Leading edge zero sup­
pressIon is o'bUIlned by connecting the Rip­
ple Blankillg Output (m/RBO) of a decoder 
to the Ripple Sianking Input (RBI) 01 the next 
lower stage deYleEi. lhe moSt significant de­
coder stage should have the RBI input 
grounded; anCl, since supp~ession of the 
least significaht integer ltero in a number is 
not usually deSired, the RBI input of this de­
coder stage should be left. open. A similar 
proCedure fotthe fractional part of a display 
will pro'lide automatIc sUPf.lteSSioll ot trail­
ing edUe zeroes. 

The decoder lias an active LOW Input Lamp 
Test which overrides all other input combi­
nations and enables a check to be made on 
possible display malfunctions. the Bl/Reo 
terminal ot the decoder can be OR-tied with 
a modulating signal via an iSOlating bulfer to 
achieve pulse duratiorl intensity mOdulation. 
A suItable signal can be generated lor this 
purpo.e by farming a variable frequency 
multivibrator with Ii oross coupled pair of 
open colledtdr gates. 

Figure A 

NO,., 
b. iii'RBO Is wire'AND logic serving as blanking 

Input (eo andlor ripple·blanking output (ReO). 
The blanking /lut /1!l1) mulll b. open or held at II 
HIGH level when output lu.oIlon8 d Ihlough HI 
ate da$lled. and tjppl.·~lanking input (RBI) muat 
be open or at a HIGl-t level If blenklng of a decl· 
maiO is not desited. 
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TRUTH TABLE 

DECIMAL 
OR 

jeUNCTION LT 

0 H 

1 H 

2 H 

3 H 

4 H 

5 H 

6 H 

7 H 

8 H 

9 H 

10 H 

11 H 
12 H 
13 H 

14 H 

15 H 
BICb) X 

RBICb) H 

LT L 

H = HIGH voltage level 
L = LOW voltage level 
X :z! Don't care 

INPUTS 

RBI A3 A2 

H L L 

X L L 

X L L 

X L L 

X L H 

X L H 

X L H 

X L H 

X H L 

X H L 

X H L 

X H L 

X H H 
X H H 

X H H 

X H H 

X X X 

L L L 

X X X 

I OUTPUlS 

A1 AO Bl/RBO(b) a- D C- d 
L L H L L L L 

L H H H L L H 

H L H L L H L 

H H H L L L L 

L L H H L L H 

L H H L H L L 

H L H H H L L 

H H H L L L H 

L L H L L L L 

L H H L L L H 

H L H H H H L 

H H H H H L L 

L L H H L H H 
L H H L H H L 

H L H H H H L 

H H H H H H H 

X X L H H H H 

L L L H H H H 

X X H L L L L 

NUMERICAL DESIGNATIONS-RESULTANT DISPLAYS 

Figure B 

LOGIC DIAGRAM 

9 T 
Vee = Pin 16 ) = Pin numbers 
GND = Pin 8 

9i!)OOliC9 

e f Ii 
L L H 

H H H 

L H L 

H H L 

H L L 

H ,L L 

L L L 

H H H 

L L L 

H L L 

L H L 

H H L 

H L L 

H L L 

L L L 

H H H 

H H H 

H H H 
L L L 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(C) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 

Your - 30V 250 54/7446A 
IOH Output HIGH current 8"-9" outputs Vee = Max Your - 15V 

54/7447A 250 

VOL Output LOW voltage 8"-9" outputs Vee = Max, IOL = 40mA 0.4 

VOL Output LOW voltage Bl/RBO output Vee = Min, IOL = 8mA 0.4 

Mil. 85 
lee Supply current Vee = Max 

eom. 103 

AC CHARACTERISTICS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 15pF 
RL = 12011 . 

Min Max Min Max Min Max 

tpLH Propagation delay any 
Figures 1 and 2 

100 
tpHL input to any output 100 

AC WAVEFORMS 

./. 
VIN --I VM 

Your 

VM = 1,5V for 54174 and 5451745; VM = 1,3V for 54L5174L5. VM = 1.5V for 54174 and 545/745; VM = 1,3V for 54L5/74L5. 

Figure 1 

c. For family de characteristics, see inside front cover for 54/74 and 54H/74H, 
and see inside back cover for 545/748 and 54lS/74LS specifications. 

Figure 2 

smOOlies 

UNIT 

jJ.A 

jJ.A 

V 

V 

rnA 

rnA 

UNIT 

ns 
ns 
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5417448 

DESCRIPTION FEATURES 

• Active HIGH outputs The "48" is a BCD to 7-Segment Decoder_ It 
accepts 4-bit BCD data and provides seven 
active HIGH decoded outputs to drive 7-seg­
ment displays of various types. It is used 
primarily with high current or high voltage 
Ni'>N transistors or segment drivers in 
multiplexed LED, incandescent, electro-lu­
minescent or gas discharge 7-segment dis­
play applications. It features overriding lamp 
test (ali segments "on") and ripple blanking 
for leading and trailing zeroes. 

• Resistor pull-ups for driving NPN 
transistors directly 

• Overriding lamp test 
• Ripple Blanking for leading and trailing 

zeroes 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55'C to +125'0 

Plastic DIP N7448N 

Ceramic DIP N7448F S6448F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

AO-A3 BCD Address inputs 

LT Lamp Test (active LOW) input 

RBI Ripple Blanking (active LOW) input 

eilRBO Blanking (active LOW) input 

'Bi/RBO Ripple Blanking (active LOW) output 

a-g Seven-segment outputs 

NOTE 
a. The slashed numbers Indicate different parametric values for Military/Commercial 

temperature ranges respectively. 

84 s~nl!tics 

IIH (/LA) 
IlL (mA) 

IIH (ItA) 
IlL (mA) 

IIH (/LA) 
IlL (mA) 

IIH (/LA) 
IlL (mA) 

IOH (/LA) 
IOL (mA) 

IOH (/LA) 
IOL (mA) 

LOGIC SYMBOL 

13 12 11 10 9 15 14 4 

Vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S/74S 

40 

-1.8 

40 
-1.6 

40 
-1.6 

N.A. 
-4.0 

-200 
8.0 

-400 
6.4 

54LS174LS 



FUNCTIONAL DESCRIPTION 
The "48" 7-segment decoder accepts a 4-
bit BCD code input and produces the appro­
priate outputs for selection of segments in a 
7-segment matrix display used for repre­
senting the decimal numbers "0-9." The sev­
en outputs (a, b, c, d, e, f, g) of the decoder 
select the corresponding segments in the 
matrix shown in Figure A. The numeric desig­
nations chosen to represent the decimal 
numbers are shown in Figure B together with 
the resulting displays for input code configu­
rations in excess of binary "9." 

The decoder has active HIGH outputs so a 
buffer transistor may be used directly to pro­
vide the high currents required for 
multiplexed LED displays. If additional base 
drive current is required external resistors 
may be added from the supply voltage to the 
7-segment outputs of the decoders. The val­
ue of this resistor is constrained by the 
6.4mA current sinking capability of the out­
put transistors of the circuit. 

The "48" has provision for automatic 
blanking of the leading and I or trailing edge 
zeroes in a multidigit decimal number, result­
ing in an easily readable decimal display 
conforming to normal writing practice. In an 
eight digit mixed integer fraction decimal re­
presentation, using the automatic blanking 
capability, 0060.0300 would be displayed 
as 60.03. Leading edge zero suppression is 
obtained by connecting the Ripple Blanking 

Figure A 

NOTE 
b. Bl/RBO is wire-AND logic serving 8S blanking 

input (BI) and I or ripple·blanking output (RBO). 
The blanking out (BI) must be open or held at a 
HIGH level when output functions a through 15 
are desired, and ripple-blanking input (RBI) must 
be open or at a HIGH level if blanking of a deci­
maiO is not desired. 

TRUTH TABLE 

DECIMAL 
OR 

FUNCTION LT 

0 H 

1 H 

2 H 

3 H 
4 H 

5 H 

6 H 

7 H 

8 H 

9 H 
10 H 

11 H 
12 H 
13 H 

14 H 

15 H 
BI(b) X 

RBI(b) H 

LT L 

H = HIGH voltage level 
L = LOW voltage level 
X = Don'l care 

RBI 

H 

X 

X 

X 
X 
X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

L 

X 

INPUTS 

Ag A2 A1 AO 

L L L L 

L L L H 

L L H L 

L L H H 

L H L L 

L H L H 

L H H L 

L H H H 
H L L L 

H L L H 
H L H L 

H L H H 

H H L L 
H H L H 

H H H L 

H H H H 

X X X X 

L L L L 
X X X X 

54174 SERIES "48' 

I OUTPUTS 

B1/RBO(b) a b c d e f g 

H H H H H H H L 

H L H H L L L L 

H H H L H H L H 

H H H H H L L H 

H L H H L ..: H H 

H H L H H L H H 

H L L H H H H H 

H H H H L L L L 

H H H H H H H H 

H H H H L L H H 

H L L L H H L H 

H L L H H L L H 

H L H L L L H H 

H H L L H L H H 

H L L L H H H H 

H L L L L L L L 

L L L L L L L L 

L L L L L L L L 

H H H H H H H H 

NUMERICAL DESIGNATIONS-RESULTANT DISPLAYS 

LOGIC DIAGRAM 

vce = Pin 16 
GND = Pin 8 
( ) = Pin numbers 

9jglotiC9 

Figure B 
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Output (si I RBO) of a decoder to the Ripple 
Blanking Input (RBI) of the next lower stage 
device. The most significant decoder stage 
should have the RBI input grounded;aod, 
since suppression of the least significant in­
teger zero in.a number. is not usually desired, 
the RBI input of this decoder stage should 
be left open, A similar procedure for the 

fractional part of a display will provide auto­
matic suppression of trailing edge zeroes. 

The decoder has an active LOW input Lamp 
Test which overrides all other input combi­
nations and enables a check to be made on 
possible display. malfunctions. The Bi/RBO 
terminal of the decoder can be OR-tied with 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(c) 

54174 SERIES "48" 

a modulating sigl'lalliia an isolating buffer to 
achieve pulse duration intensity modulation. 
A suitable signal can be generated fot this 
purpose by forming a variable frequency 
multivibrator with a cross coupled pair of 
open collector gates, 

54174 54S174S 54LS/74LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 

'lOA Available output current a-g outputs Vee = Min, VOUT = 0.85V -1.3 
outputs HIGH 

VOL Output LOW voltage a-g outputs Vee = Min, IOL = 6.4mA 0.4 

" 

VOL Output LOW voltage Bi/RBO output Vee = Min, IOL = 8mA 0.4 

Mil 76 
lee Supply current Vec = Max 

Com. 90 

AC CHARACTERISTICS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 15pF 
RL = 1kU 

Min Max Min Max Min Max 

tpLH Propagation delay ahy 
Figures 1 and 2 

100 
tpHL input to any output 100 

AC WAVEFORMS 

'v VIN ---1 M 

VOUT 

VM = 1,5V for 54/74 and 54S/748, VM = 1,3V for 54L8/74L5. VM = 1.5V for 54/74 and 545/745; VM = 1,3V for 54L5/74L5. 

Figure 1 

NOTE 

c. For famity'de characteristics, see inside front cover for 54/74 and 54H/74H, 
and see inside back cover for 548/745 and 54LS/14LS specifications. 
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Figure 2 

9jgDDtiG9 

UNIT 

mA 

V 

V 

mA 

mA 

UNIT 

ns 
ns 



54/14 SERIES 1150" 

5417450 
54H/74H50 

PIN CONFIGURATIONS 

ORDERING CODE (See Section g for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=O"Cto +7O"C VCC=5V± 10%; TA=-55"C to + 125"C 

Plastic DIP Fig. A N7450N • N74H50N 

Ceramic DIP Fig. A N7450F • N74H50F S5450F • S54H50F 

Flatpak Fig. B S5450W • S54H50W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS 54174 54H/74H 54S174S 54LS174LS 

Inputs IIH ("A) 40 50 
IlL (rnA) -1.6 -2.0 

Outputs IOH ("A) -400 -500 
IOL (rnA) 16 20 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54H174H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

ICCH Supply current VCC = Max, VIN = OV 8.0 12.8 

ICCL Supply current VCC = Max, VIN ~4.5 14 24 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Waveforms and Condition a) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Waveform 1 
tpHL 

NOTES 

B. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54/74 and 64HJ 74H, and see 
inside back cover for 545/748 and 54lS/74LS specification. 

54174 

CL = 15pF 
RL = 4000 

Min Max 

22 
15 

Si!lnOliCS 

54H174H 

CL = 25pF 
RL 2800 

Min Max 

11 
11 

Figure A 

Figure 8 

54S174S 54LS/74LS 

Min Max Min Max 
UNIT 

mA 

rnA 

54S174S 54LS174LS 

UNIT 

Min Max Min Max 

na 
na 
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DC CHARACTERISTICS (using expander inputs, VCC = 4.5V, TA = -55OC) 

5450 54H50 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max Min Max Min Max 

IX Expander current "XX = 0.4V,IOL = 16mA -2.9 rnA 

Vx = 1.4V, IX = 0, IOL = 0 -5.85 rnA 

VBE(Q) Ba.se·Emitter IX + IX - 410"A 
voltage of RXX = 0, IOL = 16mA 1.1 V 
output transistor IX + IX = 700"A 

RXX = 0, IOL = 20mA 1.1 V 

VOH Output.HIGH IX = 150"A, IX = -150"A 
voltage IOH = ':"400"A 2.4 V 

IX = 320"A, IX = -320"A 
IOH = -500"A 2.4 V 

VOL Output LOW IX + IX = 300"A 
voltage RXX = 1380, IOL = lemA 0.4 V 

Ix + IX = 470"A 
RXX = 680, IOL = 20mA 004 V 

DC CHARACTERISTICS (using expander inputs, VCC = 4.75V, TA = O"C) 

7450 74HSO 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max Min Max Min Max 

IX Expander current "Xx = OAV, IOL = 16mA -3.1 rnA 

Vx = lAV, Ix = 0, IOL = 0 -6.3 rnA 

VBE(Q) Base-emitter IX + IX - 620"A 
voltage of RXX = 0, IOL = 16mA 1.0 V 
output transistor IX + IX = 1.lmA 

RXX = 0, IOL = 20m A 1.0 V 

VOH Output HIGH IX = 270"A, IX = -270"A 
voltage IOH = -400"A 2.4 V 

IX = 570"A. IX = -570"A 
IOH = -500"A 204 . V 

VOL Output LOW IX + IX - 4~0"A 
voltage RXX = 1300, IOL = 16mA 0.4 V 

IX + IX = 600"A 
RXX = 630,IOL = 20rnA 0.4 V 
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5417451 
54H174H51 

54S174S51 

54LS/74LS51 

PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55OC to +125OC 

Plastic DIP 
Fig. A N7451N • N74H51N 
Fig. A N74S51N • N74LS51N 

Ceramic DIP 
Fig. A N7451F • N74H51F S5451F • S54H51F 
Fig. A N74S51F • N74lS51F S54S51F • S541S51F 

Flatpak 
Fig. B S5451W • S54H51W 
Fig. A S54S51W • S54lS51W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS 54174 54H174H 54S174S 54LS174LS 

Inputs 
IIH (ILA) 40 50 50 20 
III (rnA) -1.6 -2.0 -2.0 -0.36 

Outputs IOH (/tA) -400 -500 -1000 -400 
IOl (rnA) 16 20 20 4/8(a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54H174H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

ICCH Supply current Vee = Max, VIN = OV 8.0 12.8 

leel Supply current Vee = Max, VIN ~ 4.5V 14 24 

AC CHARACTERISTICS: TA=25"C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tplH Propagation delay Waveform 1 
tpHL 

NOTES 
B. The slashed numbers indicate different valuBs for Military' Commercial temperature 

ranges respectively. 
b. For family de characteristics see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 548/748 and 54LS/74LS specification. 
c. Make no external connection to these pins on the 64174$1, 54H174H51 & 548174851. 

54174 54H174H 

CL = 15pF Cl = 25pF 
RL = 4000 RL = 2800 

Min Max Min Max 

22 11 
15 11 

Figure A 

Figure B 

54S174S 54LS174LS 

Min Max Min Max 

17.8 1.6 

22 2.8 

54S174S 54LS174LS 

CL = 15pF CL = 15pF 
RL = 2800 RL = 2kO 

Min Max Min Max 

5.5 20 
5.5 20 

UNIT 

rnA 

rnA 

UNIT 

ns 
ns 
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54H174H52 PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V ± 5%; T A=O"C to +7O"C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP Fig. A N74H52N 

Ceramic DIP Fig. A N74H52F S54H52F 

Flatpak Fig. B S54H52W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS 54174 54H174H 54S174S 54LS174LS 

Inputs IIH (itA) 50 
III (mA) -2.0 

Outputs IOH (itA) -500 
IOl (mA) 20 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54H174H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

vcc = Min, TA = -55·C -2.7 -4.5 
IX Expander Current Vx = 1.0V, 

IOH = -500!,A TA = O·C -2.9 -5.35 

VOH Output HIGH voltage 
Vee = Min, Vx = 1.0V 

2.4 
T A = Min, IOH = -500ILA 

VOL Output lOW voltage Vee = Min, IX'; -300ILA 
0.4 

T A = Max, IOL = 20mA 

ICCH Supply current Vee = Max, VIN 2: 4.5V 31 

ICCl Supply current Vee = Max, VIN = OV 24 

AC CHARACTERISTICS: T A = 25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Waveform 2 
tpHL 

NOTES 

a. The slashed numbers indicate different parametric values for N!ilitary tCommercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 548/748 Bnd 54LS/74LS specification. 

54174 

Min Max 

90 Sl!notiCs 

54H174H 

CL = 25pF 
RL = 2800 

Min Max 

15 
15 

Figure A 

Figure B 

54S174S 54LS174LS 

Min Max Min Max 

54S174S 54LS174LS 

Min Max Min Max 

UNIT 

mA 

mA 

V 

V 

mA 

mA 

UNIT 



54/74 SERIES 1153" 

5417453 

54H174H53 

PIN CONFIGURATIONS 

ORDERING CODE (See Section g for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=O'C to +70'C VCC=5V± 10%; TA=-55'C to + 125'C 

Plastic DIP Fig. A N7453N • N74H53N 

Ceramic DIP Fig. A N7453F • N74H53F S5453F • S54H53F 

Flatpak Fig. B S5453W • S54H53W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54174 54H174H 54S174S 54LS174LS 

Inputs 
IIH (pA) 40 50 
IlL (rnA) -1.6 -2.0 

Outputs IOH (itA) -400 -500 
IOL (rnA) 16 20 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54H174H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

ICCH Supply current VCC = Max, VIN = OV 8.0 11 

ICCl Supply current VCC = Max, VIN<:::4.5V 9.5 14 

AC CHARACTERISTICS: TA=25"C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tplH 
Propagation delay Waveform 1 

tpHl 

NOTES 

a. The slashed numbers indicate different parametric values for Military I Commercial 
temperature ranges respectively. 

b. For family de Characteristics sae inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/748 and 54LS/74LS specification. 

c. These pins are not internally connected on the 54/7453. 

54174 

CL = 15pF 
RL = 4000 

Min Max 

22 
15 

!ii!lDOliC!i 

54H174H 

CL = 25pF. 
RL = 2800 

Min Max 

11 
11 

Figure A 

Figure B 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

rnA 

rnA 

54S/74S 54LS174LS 

UNIT 

Min Max Min Max 

ns 
ns 
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DC CHARACTERISTICS using expander inputs, VCC = 4.5V, TA = -55"<: 

5453 54H53. 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max Min Max Min Max 

VXx = 0.4V, 10L = l6mA -2.9 mA 
IX Expander current 

Vx - 1.4V,IX - O,IOL - 0 -5.85 mA 

IX + IX = -4l01LA V 
VBE(O) Base·emitter RXX = 0, 10L = l6mA 1.1 

voltage of 
IX + IX = 700ILA V output transistor 

RXx =' 0, 10L = 20mA 1.1 

IX = 150ILA, IX = -150ILA V 
VOH Output HIGH 10H = - 4OOILA 2.4 

voltage IX = 320ILA, IX = -320ILA V 
10H = -500ILA 2.4 

IX + IX = 300ILA V 

VOL Output LOW RXx = 1380, 10L = 16mA 0.4 

voltage IX + IX = 470ILA V 
RXX = 680, 10L = 20mA 0.4 

DC CHARACTERISTICS using expander inputs, VCC = 4.75V, TA = O"C 

7453 74H53 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max Min Max Min Max 

VXx = 0.4V, 10L = 16mA -3.1 mA 
IX Expander current 

Vx = 1.4V,IX = O,IOL = 0 -6.3 mA 

IX + IX = 620ILA V 
VBE(O) Base-emitter RXX = 0, 10L = 16mA 1.0 

voltage of 
IX + IX = 1.1mA V output transistor 

RXX 0, 10L = 20mA 1.0 

IX = 270ILA, IX = -200ILA V 

VOH Output HIGH 10H = ':'4OOILA 2.4 

voltage IX = 570ILA, IX = -570ILA V 
10H = - 5OOILA 2.4 

IX + IX = 430ILA V 

VOL Output LOW RXX = 1300, 10L = 16mA 0.4 

voltage IX + IX = 600ILA V 
RXX = 630, 10L = 20m A 0.4 
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4 WIDE 2 & 3 INPUT ANb OR INVERT GATE . 54/14 SERIES 

5417454 
54H174H54 

54LS/74LS54 

PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55'C to +125'C 

Plastic DIP 
Fig. A N7454N • N74H54N 
Fig. B N74LS54N 

Ceramic DIP 
Fig. A N7454F • N74H54F S5454F • S54H54F 
Fig. B N74LS54F S54LS54F 

Flatpak 
Fig. C S5454W • S54H54W 
Fig. B S54LS54W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE(a) 

PINS 54174 54H/74H 54S174S 54LS174LS 

Inputs IIH (ILA) 40 50 20 
IlL (rnA) -1.6 -2.0 -0.36 

Outputs IOH (ILA) -400 -500 -400 
IOL (rnA) 16 20 4/8(a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 b"-HI74H 
PARAMETER TEST CONDITIONS Min Max Min Max 

ICCH Suppli current VCC = Max. VIN = OV 8.0 11 

ICCL Supply current VCC = Max. VIN ~ 4.5V 9.5 14 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Waveform 1 
tpHL 

NOTES 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see Inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 545/745 and 54LS/74LS specification. 

c. Make no external connection to these pins on the 5417454 and 54H/74H54. 
d. These pins are not internally connected on the 5417454. 

54/74 

CL = 15pF 
RL = 4000 

Min Max 

22 

15 

SaglOliCS 

54H174H 

CL=25pF 
RL = 2800 

Min Max 

11 
11 

Figure A 

Vee 

Figure B 

Figure C 

54S174S 54LS174LS 

Min Max Min Max 

1.6 

2.0 

54S174S 54LS174LS 

CL = 15pF 
RL = 2kO 

Min Max Min Max 

20 
20 

UNIT 

rnA 

rnA 

UNIT 

ns 

n8 

93 



54/74 SERIES I!SS" 

54H174H55 

54LS174LS55 

°LS55 is not expandable 

PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. YCC=5Y±5%; TA=OOC to +700c YCC=5Y± 10%; TA=-55OC to + 1250C 

Plastic DIP 
Fig. A N74H55N 
Fig. A N74LS55N 

Ceramic DIP 
Fig. A N74H55F S54H55F 
Fig. A N74lS55F S54lS55F 

Flatpak 
Fig. B S54H55W 
Fig. A S54LS55W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS 54174 54H/74H 54S174S 54LS174LS 

Inputs IIH (I'A) 50 20 
IlL (rnA) -2.0 -0.36 

Outputs IOH (I'A) -500 -400 
IOL (rnA) 20 4/8(a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54/74 54H/74H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

ICCH Supply current VCC = Max, VIN = OV 6.4 

ICCl Supply current VCC = Max, VIN 2: 4.5V 12 

AC CHARACTERISTICS T A =25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tplH Propagation delay Waveform 1 
tPHl 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54/74 and 54H/74H, and sse 
inside back cover for 645·/745 and 54L5/74L5 specification. 

c. Make no external connection to these pins for the 54lS/74LS55. 

54174 

Min Max 

94 Si!lDOliCS 

54H/74H 

CL = 25pF 
RL = 2800 

Min Max 

11 
11 

Figure A 

Figure B 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

0.8 rnA 

1.3 rnA 

·54S174S 54LS174LS 

CL = 15pF 
UNIT 

RL = 2Kf! 

Min Max Min Max 

20 ns 
20 ns 



DC CHARACTERISTICS using expander inputs, Vee = 4.5V, TA = -55°C 

54H55 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max Min Mn Min Max 

IX Expander current VXx = 0.4V,IOL = l6mA mA 

Vx = l.4V,IX = O,IOL = 0 -5.85 mA 

VBE(Q) Base-emitter IX + IX = 410/LA 
voltage of RXX - O,IOL = 16mA V 

output transistor IX + IX = 700 /LA 
RXX = O,IOL = 20m A 1.1 V 

VOH Output HIGH IX = 150/LA,IX = -150/LA 
voltage IOH = -400ILA V 

IX = 320/LA,IX = -320/LA 
IOH = -500/LA 2.4 V 

VOL Output LOW IX + IX = 300/LA 
voltage RXX = 138g, IOL = 16mA V 

IX + IX = 470/LA 
RXX = 68g, IOL = 20m A 0.4 V 

DC CHARACTERISTICS using expander inputs, Vee = 4.75V, TA = QOC 

PARAMETER TEST CONDITIONS 
74HIJ, 

UNIT 
Min Max Min Max Min MIiIII Min Max 

IX Expander current VXX = 0.4V,IOL = 16mA mA 

Vx = 1.4V,IX = O,IOL = 0 -8.3 mA 

VBE(Q) Base-emitter IX + IX - 620/LA 
voltage of RXX = O,IOL = 16mA V 

output IX + IX = 1. 1 mA 
transistor RXX = O,IOL = 20mA 1.0 V 

VOH Output HIGH IX = 270/LA,IX = - 270/LA 
voltage IOH = -400/LA V 

IX = 570/LA,IX = -570/LA 
IOH = -500/LA 2.4 V 

VOL Output LOW IX + IX = 430ILA 
voltage RXX 130n, IOL = 16mA V 

IX + IX = 600ILA 
RXX 63g, IOL = 20mA 0.4 V 
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54/7460 
54H174H60 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN " COMMERCIAL RANGES MILITARY RANGES 
CONF. VCC=5V ± 5%; T A =O'C to +7O'C VCC=5V± 10%; TA=-55'C to + 125'C 

Plastic DIP Fig. A N7460N • N74H60N 

Ceramic DIP Fig. A N74H60F • N74H60F S5460F • S54H60F 

Flatpak Fig. B S5460W • S54H60W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS 54174 54H174H 54S174S 54LS174LS 

. Inputs 
IIH (,.A) 40 50 
IlL (mA) -1.6 -2.0 

Outputs IOH (,.A) NiA N/A 
IOL (mA) NiA N/A 

DC CHARACTERISTICS FOR EXPANDER DEVICES(b) 

TEST CONDITIONS 
PARAMETER 

VCC VIN Vx Vi 

"XX Voltage drop 4.6V 2.0V 1.1V 

across outputs 4.5V 2.0V 1.1V 

4.75V 2.0V 1.0V 

4.75V 2.0\1 1.0V 

6.5V 2.0V 1.0V 

5.25V 2.0V 1.0V 

IX(on) On-state expander 4.6V 2.0V 1.1V 

current 4.75V 2.0V 1.0V 

IX(olf) Off-state 4.5V O.SV 4.6V 

expander 4.6V O.SV 4.5V 

current 4.75V O.SV 4.5V 

4.75V O.SV 4.6V 

ICC(on) Supply current Max 4.5V 0.85V 

ICC (off) Max OV 0.S5V 

NOTES 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de Characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 545/745 and 54L5 17 4LS specification. 

Ii 

3.6mA 

6.85mA 

3.5mA 

6.3mA 

7.85mA 

7.4mA 

0 

0 

0 

0 
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RX 

1.2K 

5750 

1.2K 

5750 

PIN CONFIGURATIONS 

Figure A 

Figure B 

54174 54H174H 
UNIT 

TA Min Max Min Max 

-55·C 0.4 V 

-55·C 0.4 V 

O·C 0.4 V 

O·C 0.4 V 

125°C 0.4 V 

70·C 0.4 V 

-55·C -300 -470 ,.A 

O·C -430 -600 ,.A 

-65·C 160 ItA 
-55·C 320 ,.A 

O·C 270 ,.A 

O·C 570 ,.A 

all 2.6 3.6 mA 

all 4.0 4.5 mA 



TRIPLE 1 INPUT EXPANDER "11" 

54H174H61 PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PIN COMMERCIAL RANGES MILITARY RANGES 
PACKAGES CONF. vCC=sv ± 5%; T A =O"C to +70"C VCC=SV± 10%; TA=-SS·C to +12S"C 

Plastic DIP Fig. A N74H61N 

Ceramic DIP Fig. A N74H61F S54H61F 

Flatpak Fig. B S54H61W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS 54/74 54H174H 54S174S 54LS174LS 

IIH (ILA) 50 
Inputs 

IlL (rnA) -2.0 

Outputs IOH (jJ.A) N/A 
IOL (mA) N/A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

VX(on) Output "on" VCC = Min, IX=4.5mA 
voltage VIN = 2V TA = -55°C 

IX - 5.35mA 
TA = O°C 

IX(off) Output "off" VCC = Min, Vx = 2.2V 
current T A = Max, VIN = O.BV 

ICC(on) Supply current VCC = Max, VIN > 4.5V 
ICC(ott) Supply current VCC = Max, VIN = OV 

NOTES 

a. The slashed numbers indicate different parametric values for Military I Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 548/748 and 54LS/74LS specification. 

S!!IDotiCS 

54174 

Min Max 

Figure A 

Figure B 

54H174H 54S174S 54LS174LS 
UNIT 

Min Max Min Max Min Max 

1.0 V 

1.0 V 

50 jJ.A 

16 mA 
7.0 mA 
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54/74 SERIES 11&2" 

54H174H62 PIN CONFIGURATIONS 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF_ VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP Fig. A N74H62N 

Ceramic DIP Fig. A N74H62F S54H62F 

Flatpak Fig. B S54H62W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS 54174 54H174H 54S174S 54LS174LS 

Inputs IIH (JtA) 50 
IlL (mA) -2.0 

Outputs IOH (JtA) N/A 
IOL (mA) N/A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

TEST CONOITIONS 
PARAMETER 

VCC VIN Vx 

4.5V 2.0V 1.lV 

VXx Voltage drop across 4.75V 2.0V 1.0V 
outputs 5.5V 2.0V LOV 

5.25V 2.0V 1.0V 

IX (on) On-state expander 4.5V 2.0V loW 
current 4.75V 2.0V 1.0V 

IX(ofl) Off-state expander 4.5V O.SV 
current 4.75V O.SV 

ICC (on) Supply current Max 4.5V 0.S5V 
ICC(off) Max OV 0.85V 

NOTE 

s. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 64S/74S and 54LS/74LS specification. 

Vx Ii 

5.S5mA 

6.3mA 

7.S5mA 

7.4mA 
0 

0 
4.5V 

4.5V 

0 

0 
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RX 

5750 

5750 

Figure A 

Figure B 

54174 54H174H 

TA Min Max Min Max 
UNIT 

-55°C 0.4 V 

O°C 0.4 V 
125°C 0.4 V 

70°C 0.4 V 
-55°C -470 JtA 

O°C -600 JtA 
-55°C 320 JtA 

O°C 570 JtA 
all 7.0 mA 

all 9.0 mA 



PIN CONFIGURATION 

54S174S64 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5'10; T A = O'C to '70'C VCC = 5V ± 10'10; TA = -SS'C to 'l25'C 

Plastic DIP Fig. A N74S64N 

Ceramic DIP Fig. A N74S64F S54S64F 

Flatpak Fig. A S54S64W 
Figure A 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54n4 54Hn4H 54S/74S 54LS/74LS 

Inputs 
ItH(p.A) 50 
III (mA) -2.0 

Outputs 
IOH (p.A) -1000 
IOl(mA) 20 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

54n4 54Hn4H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

ICCH Supply current VCC= Max, VIN = OV 

ICCl Supply current VCC= Max, VIN ~ 4.5V 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial, 
temperature ranges respectively_ 

b. For family de characteristics see inside front cover for 54174 and 54H/74H, and see 
inside back cover for 54S/74S and 54lS/74lS specification. 

54n4 

Min Max 

HillBOlies 

54H/74H 

Min Max 

54S/74S 54LS/74LS 

Min Max Min Max 

12.5 

16 

54S/74S 54LSn4LS 

CL ~ 15pF 
RL =280.0 

Min Max Min Max 

5.5 

5.5 

UNIT 

rnA 

rnA 

UNIT 

ns 

ns 
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54S/74S65 PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. 'Ice = sv ± 5'(,; TA = o·c 10 ~70·e Vcc = sv ± 10'10; T A = -SS·C \0 '125·C 

Plastic DIP Fig. A N74S65N 

Ceramic DIP Fig. A N74S65F S54S65F 

Flatpak Fig. A S54S65W 
Figure A 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54174 54H/74H 54S/74S 54LS/74LS 

Inputs 
hH (,..A) 50 
hl (mA) -2.0 

Outputs 
IOH(,..A) 250 
IOl(mA) 20 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER TEST CONDITIONS 
54174 54H174H 

Min Max Min Max 

ICCH . Supply current Vcc = Max, VIN = OV 

ICCl Supply current Vcc - Max, VIN ~ 4.5V 

AC CHARACTERISTICS T'A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54n4 and 54H/74H, and see 
inside back cover for 54Sn4S and 54LSn4LS specification. 

54/74 

Min Max 

100 9mOOll19 

54H174H 

Min Max 

54S/74S 54LS174LS 

Min Max Min Max 

11 

16 

54S174S 54LS/74LS 

CL= 15pF 
RL = 2800 

Min Max Min Max 

7.5 

8.5 

UNIT 

mA 

mA 

UNIT 

ns 

ris 



54/7470 

DESCRIPTION 
The 54/7470 is a positive edge-triggered J-K 
Flip-Flop featuring direct Set and Reset 
inputs and complementary outputs a and 
Q. Information is transferred to the outputs 
on the LOW-to-HIGH transition of the Clock 
Pulse. Multiple J and K inputs are provided 

to minimize gate requirements in "state 
decoding" applications. 

The Set (So) and Reset (Ro) are asynchro­
nous active LOW inputs. When the Clock is 
LOW, they override the data inputs forcing 
the outputs to their steady state level as 
shown in the Truth Table. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc= 5V± 5"10; TA = O"C 10 +70"C Vcc = 5V ± 10%; TA = -55"C 10 +12S"C 

Plastic DIP Fig A N7470N 

Ceramic DIP Fig A N7470F S5470F 

Flatpak Fig B S5470W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54n4 54H/74H 54Sn4S 54LSn4LS 

CP 
Clock IiH (p.A) 40 
input IlL (mA) -1.6 

Ro Reset IIH (p.A) 80 
input IlL (mA) -3.2 

So Set IiH (p.A) 80 
input IlL (mA) -3.2 

JK 
(Active HIGH) IiH(p.A) 40 
inputs IiL(mA) -1.6 

JK 
(Active LOW) IiH (p.A) 40 
inputs IlL (mA) -1.6 

a & Q Outputs 
IOH (p.A) -400 
IOL (mA) 16 

LOGIC SYMBOL 

13 

So 

12-----I~Cp 

11 ---r.K~,-' 
10 K2 

K3 

Vee = Pin 14 
GNO = Pin 7 

*Pin numbers are for pin configuration "A." 

PIN CONFIGURATION 

Figure A 

Figure B 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

Icc Supply current Vcc = Max. Vcp ;:: 4.5V 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54Sn4S and 54LSn4LS specification. 

54/74 

Min Max 

26 

!lI!)DotiC!I 

54H/74H 54S/74S 54LSn4LS 

Min Max Min Max Min Max 

Q 

UNIT 

mA 
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LOGIC DIAGRAM 

CP 

MODE SELECT-TRUTH TABLE 

K 
H 
L 

x 
q 

OPERATING MODE 

Asynchronous Set 

Asynchronous Reset (Clear) 

Undetermined (c) 

Toggle 

Load "0" (Reset) 

Load 'T (Set) 

Hold "no change" 

J1 • J2. J3 
K1-K2-K3 
HIGH voltage level steady state. 
LOW voltage level steady state. 

SD 

L 

H 

L 

H 

H 

H 

H 

INPUTS 

RD CP 

H L 

L L 

L X 

H f 

H 1 

H f 

H f 

OUTPUTS 

J K Q Q 

X X H L 

X X L H 

X X L L 
-h h q q 

I h L H 

h I H L 
-I I q q 

HIGH voltage level one setup time prior to the LOW-ta-HIGH Clock transition. 
LOW voltage level one setup time prior to the LOW-te-HIGH Clock transition. 
Don't care. 
lower case letters indicate the state of the referenced output prior to the LOW to 
HIGH Clock transition. 

AC CHARACTERISTICS T A = 25·C (See Section 4 for Waveforms and Conditions) 

54/74 54H174H 

PARAMETER TEST CONDITiONS CL = 15pF 
RL = 4000 

Min Max Min Max 

fMAX 
Maximum Clock 

Waveform 3 20 frequency 

tpLH Propagation delay 50 
tPHL Clock to Output Waveform 3 50 

tPLH Propagation delay 
Waveform 5 

50 
tPHL So or Ro to Output 50 

AC SET-UP REQUIREMENTS: T A = 25·C (See Section 4 for Waveforms and Conditions) 

54/74 
PARAMETER TEST CONDITIONS 

Min Max 

tw(H) Clock pulse Waveform 3 20 
width (HIGH) 

tw(L) 
Clock pulse 

Waveform 3 30 width (LOW) 

tw(L) Set or Reset pulse 
Waveform 5 25 width (LOW) 

ts 
Setup time Waveform 3 20 
J or K to Clock 

th 
Hold time Waveform 3 5 
J or K to Clock 

NOTE 

c. Both outputs will be LOW while both SD and RD are LOW, but the output states are 
unpredictable if SD and RD go HIGH simultaneously. 

102 

54H174H 

Min Max 

54S/74S 54LS174LS 

UNIT 

Min Max Min Max 

MHz 

ns 
ns 

ns 
ns 

54S/74S 54LS/74LS 
UNIT 

Min Max Min Max 

ns 

ns 

ns 

ns 

ns 



BlZPULSE TRIGGERED FLIP FLOI' 54174 SERIES 1171" 

54H/74H71 

DESCRIPTION 
The "71" is a positive pulse triggered master 
slave flip-flop with AND-OR gated JK in­
puts and direct Set (So> input. JK informa­
tion is loaded into the master while the 
Clock is HIGH and transferred to the slave 
on the HIGH-to-LOW Clock transition. The 
J and K inputs should be stable while the 
Clock is HIGH for conventional operation. J 

or K input transitions from HIGH-to-LOW 
should be avoided while the Clock is HIGH 
due to "One's catching" feature of this flip­
flop. 

The Set (So) is an asynchronous active LOW 
input. When LOW, the So overrides the 
Clock and data inputs forcing the Q output 
HIGH and the a output LOW. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc= 5V± 5'10; TA = D'C 10 +7D'C Vee = 5V ± 10% 

Plastic DIP Fig A N74H71N 

Ceramic DIP Fig A N74H71F S54H71F 

Flatpak Fig 8 S54H71W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS 54n4 54Hn4H 54S/74S 54LSn4L5 

CP 
Clock IIH (p.A) 100 
input IlL (rnA) -4.0 

So Set IIH (p.A) 150 
input ilL (rnA) -6.0 

JK 
Data IIH (p.A) 50 
inputs ilL (rnA) -2.0 

Q & Q Outputs IOH (p.A) -500 
IOL(mA) 20 

LOGIC SYMBOL 

13 -----Ocp 

10 

11 

1. 
Vee = Pin 14 
GNO = Pin 7 

Pin numbers are for pin configuration "A" 

PIN CONFIGURATIONS 

Figure A 

Figure B 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

Icc Supply current Vee = Max, Vcp = OV 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54./74 and 54H/74H and see 
inside back cover for 5481748 and 54LS/74LS specification. 

54n4 

Min Max 

s~nDtiGS 

54Hn4H 545/745 54LS/74LS 

Min Max Min Max Min Max 

30 

Q 

6 

UNIT 

rnA 
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LOGIC DIAGRAM 

Q 
Q 

SO 

K,. J,. 

K,. J,. 

K •• J .. 

' .. J •• 

CP 

I 

MODE SELECT-,TRUTH TABLE 
INPUTS 

OPERATING MODE 
SD CP J K 

Asynchronous Set L X X X 

Toggle H ...n... h h 

Load "1" (Set) H JL.. h I 

Hold "no change" H ...n... I I 

H HIGH voltage level steady state. 
L LOW vOltage level steady state. 

HIGH voltage level prior to LOW-to-HIGH Clock transition. lei 
LOW voltage level prior to LOW-to-HIGH Clock transition. lei 

X Don't care. 

OUTPUTS 

Q <:I 
H L 

q q 

H L 

q q 

Lower case letters indicate the state of the referenced output prior to the HIGH to 
LOW Clock transition . 

...rt. = Positive Clock pulse. 

AC CHARACTERISTICS T A = 25·C (See Section 4 for Waveforms and Conditions) 

54n4 54Hn4H 54S/74S 54LS/74LS 

PARAMETER TEST CONDITIONS CL = 25pF 
RL ~ 2800 

UNIT 

Min Max Min Max Min Max Min Max 

fMAX Maximum Clock Waveform 4 25 MHz 
frequency 

tPLH Propagation delay Waveform 4 21 ns 
tPHL Clock to Output 27 ns 

tPLH Propagation delay Waveform 5 13 ns 

tPHL Set to Output 24 ns 

AC SETUP REQUIREMENTS T A = 25·C (See Section 4' for Waveforms and Conditions) 

54n4 54Hn4H 54Sn4S 54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max Min Max Min Max 

tw(H) Clock pulse Waveform 4 12 ns 
width (HIGH) 

tw(U 
Clock pulse 

Waveform 4 28 ns 
" width (LOW) 

tw(U 
Set pulse 

Waveform 5 16 ns 
width (LOW) 

to 
Setup time 

Waveform 4 (c) ns J or K to Clock 

th 
Hold time 

Waveform 4 0 ns 
J or K to Clock 

C. The J and K inputs must be stable whiletheCfock is HIGH for conventional operation. 
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)1 PULSE TRIGGERED FLIP FLOP 54,74 SLIIIES II72" 

54/7472 
54H/74H72 

DESCRIPTION 
The "72" is a positive pulse triggered master 
slave Flip-Flop with gated JK inputs and 
direct Set and Reset inputs. JK information 
is loaded into the master while the Clock is 
HIGH and transferred to the slave on the 
HIGH-to-LOW Clock transition. TheJ and K 
inputs should be stable while the Clock is 
HIGH for conventional operation. J or K 

input transitions from HIGH-to-LOW should 
be avoided while the Clock is HIGH due to 
"One's catching" feature of this flip-flop. 

The Set (So) and Reset (Ro) are asynchro­
nous active LOW inputs. When LOW, they 
override the Clock and data inputs forcing 
the outputs to their steady state level as 
shown in the Truth Table. 

ORDERING CODE (See Seclion 9 for lurther Package and Ordering Inlonnallon) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5%; TA = O·C to '70·C Vcc = 5V ± 10%; TA = -SSoc to '125°C 

Plastic DIP Fig A N7472N • N74H72N 

Ceramic DIP Fig A N7472F • N74H72F S5472F • S54H72F 

Flatpak Fig B S5472W • S54H72W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54/74 54H174H 54S174S 54LS/74LS 

- hH (,!LA) 80 50 
CP Clock input IlL (rnA) -3.2 -2.0 

Ro Reset input 
IIH (,!LA) 80 100 
IlL (rnA) ~3.2 -4.0 

So Set input 
hH (,!LA) 80 100 
IlL (rnA) -3.2 -4.0 

JK Data inputs 
hH (,!LA) 40 50 
IlL (rnA) -1.6 -2.0 

Q & Q Outputs 
IOH (,!LA) -400 -500 
IOL (rnA) 16 20 

LOGIC SYMBOL 

13 

.12 ----<:1l>cp 

10 

11· 

vcc = Pin 14 
GNO = Pin 7 

Pin numbers are for pin configuration "A." 

PIN CONFIGURATIONS 

Figure A 

Figure B 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

Icc Supply current Vcc = Max, Vcp = OV 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54n4 and 54H/74H and see 
inside back cover for 54Sn4S and 54LSn4LS specification. 

54174 

Min Max 

20 

S!!IDotiCS 

54H174H 54S/74S 54LS174LS 

Min Max Min Max Min Milx 

25 

Q 

UNIT 

rnA 
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11( PULSE TRIGGERED FLIP FLOP 

LOGIC DIAGRAM 

Q Q 

So RO 

K, J, 
K2 J2 
K3 

J3 

54174 SERIES "72" 

MODE SELECT-TRUTH TABLE 

H 
L 
h 
I 
X 

OPERATING MODE 

Asynchronous Set 

Asynchronous Reset (Clear) 

Undetermined (Note c) 

Toggle 

Load "0" (Reset> 

Load "1" (Set) 

Hold "no change" 

HIGH voltage level steady state. 
LOW voltage level steady state. 

So 

L 

H 

L 

H 

H 

H 

H 

INPUTS 

RD CP J K 

H X X X 
L X X X 

L X X X 

H ..JL h h 

H JL.. I h 

H ..JL h I 

H ..JL I I 

HIGH voltage level prior to LOW-to-HIGH Clock transition. Idl 
LOW voltage level prior to LOW-to-HIGH Clock transition. Id) 
Don't care, 

OUTPUTS 

Q Q 

H L 

L H 

H H 

q q 

L H 

H L 

q q 

q Lower case letters indicate the state of the reference output prior to HIGH to LOW 
Clock transition. 

JL.. = ·Positive Clock pulse. 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions) 

54/74 54H/74H 54S/74S 

PARAMETER TEST CONDITIONS 
CL = 15pF CL = 25pF 
RL = 4000. RL = 2800 

Min Max Min Max Min Max 

fMAX 
Maximum Clock 

Waveform 4 15 25 frequency 

tPLH Propagation delay 
Waveform 4 

25 21 
tPHL Clock to Output 40 27 

tPLH Propagation delay 25 13 
tpHL So or Ro to Output Waveform 5 40 24 

AC SETUP REQUIREMENTS T A = 25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tw(H) Clock pulse Waveform 4 
width (HIGH) 

tw(L) Clock pulse 
Waveform 4 

width (LOW) 

tw(L) Set or Reset pulse 
Waveform 5 

width (LOW) 

ts 
Setup time 

Waveform 4 J or K to Clock 

th 
Hold time 

Waveform 4 
J or K to Clock 

NOTES 
c. Both outputs will be HIGH while both So and Ro are LOW, but the output states are 

unpredictable if So and RD go HIGH simultaneously. 
d. The J and K inputs must be stable while the Clock is HIGH for conventional operation. 

54174 

Min Max 

20 

47 

25 

(d) 

0 
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54H174H 54S/74S 

Min Max Min Max 

12 

28 

16 

(d) 

0 

54LS174LS 

UNIT 

Min Max 

MHz 

ns 
ns· 

ns 
ns 

54LS/74LS 
UNIT 

Min Max 

ns 

ns 

ns 

ns 

ns 



5417473 
54H174H73 

54LS174LS73 

DESCRIPTION 
The "73" is a dual Flip-Flop with individUilI 
JK, Clock and direct Reset inputs. The 7473 
and 74H73 are positive pulse triggered flip­
flops. JK information is loaded into the 
master while the Clock is HIGH and trans­
ferred to the slave on the HIGH-to-LOW 
Clock transition. For these devices the J and 
K inputs should be stable while the Clock is 
HIGH for conventional operation. 

The 74LS73 is a negative edge triggered 
flip-flop. The J and K inputs must be stable 
one setup time prior to the HIGH-to-LOW 
Clock transition for predictable operation. 

The Reset (RD) is an asynchronous active 
LOW input. When LOW, it overrides the 
Clock and data inputs forcing the Q output 
LOW and the Q output HIGH. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5%; TA = O"C 10 '70"C Vcc = 5V ± 10%; TA = -5S"C 10 '12S"C 

Plastic DIP. Fig A N7473N • N74H73N 
Fig A N74LS73N 

Ceramic DIP Fig A N7473F • N74H73F S5473F • S54H73F 
Fig A N74LS73F S54LS73F 

Flatpak Fig A S5473W • S54H73W 
Fig A S54LS73W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54/74 54H174H 54S/74S 54LS/74LS 

CP Clock input 
hH (/LA) 80 50 80 
ilL (rnA) -3.2 -2.0 -0.72 

AD Reset input IIH (/LA) • 80 100 60 
IlL (rnA) -3.2 -4.0 -0.8 

JK Data inputs 
ilH (/LA) 40 50 20 
IlL (rnA) -1.6 -2.0 -0.36 

Q & Q Outputs 
IOH (/LA) -400 -500 -400 
IOL (rnA) 16 20 4/8 (a) 

LOGIC SYMBOL 

14 - J Q - 12 7 - J Q r- 9 

5 <: I>cp 

RO a ~ 13 10 

9 

Or· 
'--_";;,;0:.-.... 

9 
2 

Vee = Pin 4 
GNO = Pin 11 

PIN CONFIGURATION 

Figure A 

6 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

Icc Supply Current Vcc = Max, Vcp = OV 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54174 and 54H174H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

54/74 

Min Max 

40 

9jgnotic9 

54H174H 54S/74S 54LS174LS 
UNIT 

Min Max Min Max Min Max 

50 8.0 rnA 
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LOGIC DIAGRAM 

Q 

L-______ ~----~--RD 

K~===:::f"l 

MODE SELECT-TRUTH TABLE 

H 
L 
h 
I 
X 
q 

OPERATING MODE 

Asynchronous Reset (Clear) 

Toggle 

Load "0" (Reset) 

Load "1" (Set) 

Hold "no change" 

HIGH vollage level sleady slale. 
LOW voltage level steady state. 

RD 

L 

H 

H 

H 

H 

INPUTS 

CP (d) J 

X X 

..JL h 

..n.. I 

..n.. h 

..JL I 

OUTPUTS 

K Q Q 

X L H 

h q q 

h L H 

I H L 

I q q 

HIGH voltage level one setup time prior to the HIGH~to-LOWClock transition.(c) 
LOW voltage level one setup time prior to the HIGH-ta-lOW Clock transition. (el 
Don't care. 
Lower case leHers indicate the state of the referenced output prior to the HIGH to 
LOW Clock transition . 

...n.. = Positive Clock pulse. 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions) 

54/74 54H/74H 

PARAMETER TEST CONDITIONS CL = 15pF CL= 25pF 
RL = 4000 RL= 2800 

Min Max Min Max 

fMAX 
Maximum Clock Waveform 4 15 25 
frequency 

tPLH Propagation delay 
Waveform 4 25 21 

tPHL Clock to output 40 27 

tPLH Propagation delay Waveform 5 25 13 
tPHL Reset to output 40 24 

AC SET-UP REQUIREMENTS: T A = 25°C (See Section 4 for Waveforms and Conditions) 

54/74 
PARAMETER TEST CONDITIONS 

Min Max 

tw(H) Clock pulse 
Waveform 4 width (HIGH) 

tw(Ll Clock pulse Waveform 4 
width (LOW) 

twILl 
Reset pulse 

Waveform 5 width (LOW) 

ts 
Setup time Waveform 4 
J or K to Clock 

th 
Hold time 

Waveform 4 J or K to Clock 

NOTES 

c. The J and K inputs oflhe 7473 and 74H73musl b. slable while the Clock is HIGH for 
conventional operation. 

d. The 74LS73 is edge triggered. Data must be stable one setup time prior to the negative 
edge of the Clock for predictable operation. 

20 

47 

25 

(c) 

0 
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54H/74H 

Min Max 

12 

28 

16 

(c) 

0 

54S/74S 54LS174LS 

CL = 15pF 
RL = 2kO 

UNIT 

Min Max Min Max 

30 MHz 

20 ns 
30 ns 

20 ns 
30 ns 

54S/74S 54LS174LS 
UNIT 

Min Max Min Max 

20 ns 

13 ns 

25 ns 

20 ns 

0 ns 



nil" 0 TYPE FLIP FLOP 54/74 SERIES '74 

5417474 
54H174H74 
54S/74S74 

54LS174LS74 

DESCRIPTION 
The "74" is a Dual Positive Edge-Triggered 
D-Type Flip-Flop featuring individual data, 
clock, set and reset inputs; also comple­
mentary Q and Q outputs. 

Set (So) and Reset (Ro) are asynchronous 
active LOW inputs and operate independ­
ently of the clock input. Information on the 
data (D) input is transferred to the Q output 

on the LOW-to-HIGH transition of the clock 
pulse. The 0 inputs must be stable one 
setup time prior to the LOW-to-HIGH clock 
transition for predictable operation. Al­
though the clock input is level sensitive, the 
positive traJ)sition of the clock pulse be­
tween the O.BV and 2.0V levels should be 
equal to or less than the clock to output 
delay time for reliable operation. 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± S%; TA = o·c 10 +70·C vcc = sv ± 10%; TA = -&S·c 10 +12S·C 

Plastic DIP Fig. A N7474N • N74H74N 
Fig. A N74S74N • N74LS74N 

Ceramic DIP Fig. A N7474F • N74H74F S5474F • SS4H74F 
Fig. A N74S74F • N74LS74F SS4S74F • SS4LS74F 

Flatpak Fig. B 85474W • SS4H74W 
Fig. A SS4S74W • SS4LS74W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54n4 54Hn4H 54S/74S 54LS/74LS 

o Data Input 
IIH (~A) 40 SO SO 20 
ill (rnA) -1.6 -2.0 -2.0 -0.36 

CP Clock Input 
IIH(~A) 80 100 100 40 
ill (rnA) -3.2 -4.0 -4.0 -0.8 

So Set Input 
hH (jl.A) 80 100 100 40 
III (rnA) -1.6 -2.0 -4.0 -D.8 

Ro Reset Input 
hH(jl.A) 120 1S0 1S0 60 
IlL (rnA) -3.2 -4.0 -6.0 -1.1S 

Q&Q Output 
IOH (jl.A) -400 -SOO -1000 -400 
IOL (rnA) 16 20 20 4/8 (a) 

LOGIC SYMBOL 

10 

0 
So 

Q 5 12 0 
So 

c. 11 c. 

RO 0 
Ro 

13 

Pin numbers for pin configuration A 

PIN CONFIGURATION 

Figure A 

Figure B 

DC CHARACTERISTICS. OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

Vcc = Max I Mil 
Icc Supply current 

I VcP = OV Com 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54/74 and 54H!74H and see 
inside back cover for 545/74S and 54LS/74LS specification. 

54n4 

Min Max 

30 

30 

SmootlGS 

54Hn4H 54Sn4S 54LSn4LS 

Mil; Max Min Max Min Max 

42 SO 8.0 

SO 50 8.0 

Q 

0 

UNIT 

rnA 

rnA 
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LOGIC DIAGRAM MODE SELECT-T.RUTH TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

So RD CP 0 Q Q 

Asynchronous Set L H X X H L 
Asynchronous Reset H L X X L H 

(Clear) 
Undetermined (c) L L X X H H 
Load "1" (Set) H H t h H L 
Load "0" (Reset) H H t I L H 

H HIGH voltage level steady state. 
h HIGH voltage level one setup time prior to the LOW to HIGH clock transition. 
L LOW voltage· level steady state. 

LOW voltage level one setup time prior to the LOW t9 HIGH clock transition. 
X Don't care. 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

54n4 54H/74H 54sn4S 

PARAMETER TEST CONDITIONS CL = 15pF CL = 25pF CL = 15pF 
RL = 4000 RL = 2800 RL =280n 

Min Max Min Max Min Max 

fMax Maximum clock 
Waveform 3 15 35 75 frequency 

tpLH Propagation delay Waveform 3 25 15 9.0 
tpHL Clock to output Waveform 3 40 20 9.0' 

tPLH Propagation delay Waveform 5 25 20 6.0 
tPHL Set or reset to output Waveform 5 CP = HIGH 40 30 13.5 

tPHL Set or reset to output Waveform 5 CP = LOW 40 30 8.0 

AC SET UP REQUIREMENTS: T A=25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tw(H) 
Clock pulse width 

Waveform 3 (HIGH) 

twILl 
Clock pulse width 

Waveform 3 (LOW) 

twILl 
Set or reset pulse Waveform 5 
width (LOW) 

ts(H) 
Setup time (HIGH) 

Waveform 3 
data to clock 

lo(Ll Setup time (LOW) 
Waveform 3 data to clock 

th Hold time data Wavef.qrm 3 
to clock 

NOTE 

c· Both outputs will be High while both So and Ao are LOW, but the output states are 
unpredictable if So and Ao go HIGH simultaneously. 

54/74 

Min Max 

30 

37 

30 

20 

20 

5.0 

110 9!!1DOtiC9 

54H174H 54S/74S 

Min Max Min Max 

15 6.0 

13.5 7.3 

25 7.0 

10 3.0 

15 3.0 

5.0 2.0 

54LSn4LS 

CL=15pF 
UNIT 

RL = 2kfl 

Min Max 

25 MHz 

25 ns 
40 ns 

25 ns 
40 ns 
40 ns 

54LS/74LS 
UNIT 

Min Max 

25 ns 

15 ns 

25 ns 

25 ns 

20 ns 

5.0 ns 



DESCRIPTION 

5417475 
54LS174LS75 

FEATURES 
• 4-Bit transparent latch The "75" is a Dual 2-Bit D-Latch with com­

plementary 0 and 0 outputs. Two Enable 
inputs are provided; each controls two 
latches. When the Enable (E) is HIGH, infor­
mation present at a Data (D) input is trans­
ferred to the 0 and 0 (inverted) outputs, and 
the outputs will follow the data input as long 
·as the Enable remains HIGH. The information 
that is present at the data input one setup 
time prior to the HIGH-to-LOW Enable transi­
tion is stored in the latch until the Enable 
returns to a HIGH level. 

• Refer to 54LS174LS375 for VCC and 
GND on corner pins_ 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=ooo to +7000 VCC=5V± 10%; TA=-55"O to +125"0 

Plastic DIP N7475N • N74LS75N 

Ceramic DIP N7475F • N74LS75N S5475F 

Flatpak S5475W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

00-03 Data inputs 

EO-1 Enable (active LOW) input, Latches 0, 1 

E2-3 Enable (active LOW) input, Latches 2, 3 

00-Q3 Latch outputs 

00-0 3 Complimentary Latch outputs 

NOTE 

8. The slashed numbers indicate different parametric values for Military / Commercial 
temperature ranges·respectively. 

• 

• 

SaglotiCS 

S54LS75F 

S54LS75W 

IIH (u.A) 
IlL (mA) 

IIH (IlA) 
IlL (mA) 

IIH (IlA) 
IlL (mA) 

IOH (1lA) 
IOL (mA) 

IOH (IlA) 
IOL (mA) 

LOGIC SYMBOL 

13 

16 15 14 10 

Vcc = Pin 5 
GND = Pin 12 

PIN CONFIGURATION 

54174 545/74S 

80 
-3.2 

160 
-6.4 

160 
-6.4 

-400 
16 

-400 
16 

11 

54LS174LS 

20 
-0.4 

80 
-1.6 

80 
-1.6 

-400 
4/8(a) 

-400 
4/8(a) 
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FUNCTIONAL DESCRIPTION MODE SELECT­
FUNCTION TABLE 

LOGIC DIAGRAM 
The "75" has two independent 2-bit trans­
parent latches. Each 2-bit latch is controlled 
by an active HIGH Enable input (E). When E 
is HIGH, the data enters the latch and ap­
pears at the a output. The a outputs follow 
the data inputs as long as E is HIGH. The 
data on the 0 inputs one setup time before 
the HIGH-to-LOW transition of the enable 
will be stored in the latch. The latched out­
puts remain stable as long as the enable is 
LOW. 

OPERATING 
MODE 

Data Enabled 

Data Latched 

H = HIGH voltage level 
L = LOW voltage level 
x = Don't care 

INPUTS 

E 0 

H L 
H H 

L X 

OUTPUTS 

Q Q 

L H 
H L 

q q 

q == Lower case letters indicate the atate of referenced 
output one setup time prior to the HlGH·to-LOW 
Enable transition. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

I Mil 46 
ICC Supply Current VCC = MaxI Com 53 

AC CHARACTERISTICS: TA=25QC (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay 
Figure 1 

tPHL Data to a output 

tpLH Propagation delay Figure 2 
tpHL Data to a output 

tpLH Propagation delay 
Figure 3 

tPHL Enable to a output 

tpLH Propagation delay 
Figure 3 

tPHL Enable to a output 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/748 and 54LS/74LS specifications. 

54174 

CL = 15pF 
RL = 4000 

Min Max 

30 
25 

40 
15 

30 
15 

30 

15 

AC SETUP REQUIREMENTS: T A = 25QC (See Section 4 for Test Circuits and Conditions) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

tw Enable pulse width Figure 3 20 

ts Setup time Data to.Enable Figure 4 20 

th Hold time Data to Enable Figure 4 5.0 

112 SillBOlies 

54S174S 

Min Max 

54S/74S 

Min Max 

54S174S 

Min Max 

D 

54LS174LS 

Min Max 
UNIT 

12 rnA 

12 mA 

54LS174LS 

CL = 15pF 
UNIT 

RL = 2kO 

Min Max 

27 ns 
17 ns 

20 ns 
15 ns 

27 ns 
25 ns 

30 ns 

15 ns 

54LS174LS 

Min Max 
UNIT 

20 ns 

20 ns 

0 ns 



AC WAVEFORMS 

PROPAGATION DELAY DATA 
TO QOUTPUTS 

VM = 1.6V for 54174 and 5451745; VM = 1.3V for 54L5174L5 

Figure 1 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

VM = 1.5V for 54174 and 6451745; VM = 1.3V for 54L5174L5 

Figure 3 

PROPAGATION DELAY DATA 
TOaOUTPUTS 

VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54L5174L5 

Figure 2 

DATA SETUP AND HOLD TIMES 

D 

VM = 1.5V for 64174 and 5451745; VM = 1.3V for 54L5/74L5 

The shaded areas Indicate when the input is permitted to change for 
predictable output performance. 

Figure 4 
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54/7476 
541-:1174H76 

54LS/74LS76 

DESCRIPTION 
The "76" is a Dual JK Flip-Flop with individ­
ual J, K, Clock, Set and Reset inputs, The 
7476 and 74H76 are positive pulse triggered 
flip-flops. JK information is loaded into the 
master while the Clock is HIGH and trans­
ferred to the slave on the HIGH-to-LOW 
Clock transition. TheJ and'K inputs must be 
stable while the Clock is HIGH for conven­
tional operation. 

The 74LS76 is a negative edge triggered 
flip-flop. The J and K inputs must be stable 
only one setup time prior to the HIGH-to­
LOW Clock transition. 

The Set (So) and Reset (AD) are asynchro­
nous active LOW inputs. When LOW, they 
override the Clock and data inputs forcing 
the outputs to the steady state levels as 
shown in the Truth. Table. 

ORDERING CODE (See Section 9 for further Package and Ordering Infonnatlon) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = sv ± 5%; TA = O'C to '70'C Vee = sv ± 10%; TA = -SS'C to '125'C 

,Plastic DIP Fig A N7476N • N74H76N 
Fig A N74LS76N 

Ceramic DIP 
Fig A N7476F • N74H76F S5476F • S54H76F 
Fig A N74LS76F S54LS76F 

Flatpak Fig A S5476W • S54H76W 
Fig A S54LS76W 

.' 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54/74 54H174H 54S174S 54LS174LS 

CP Clock input 
hH (p.A) 80 50 80 
hL(mA) -3.2 -2.0 -0.8 

Ro Reset input 
IIH (p.A) 80 100 60 
IlL (mA) -3.2 -4.0 -0.8 

So Set input 
hH (p.A) 80 100 60 
hL (mA) -3.2 -4.0 -0.8 

JK Data inputs 
IIH (p.A) 40 50 20 
IlL (mA) -1.6 -2.0 -0.4 

a & Q Outputs 
IOH (p.A) -400 -500 -400 
IOL (mA) 16 20 4/8 (a) 

LOGIC SYMBOL 

So Q 

CP 

16 

vee = Pin 5 
GNO = Pin 13 

15 9 

1412 

CP 

PIN CONFIGURATION 

Figure A 

So Q 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

Icc Supply current Vcc = Max, VcP = OV 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics. see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S1748 and 54L8/74L8 specification, 

54/74 

Min I Max 

I 40 
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54HI74H 54S174S 54LS174LS 

Min I Max Min I Max Min I Max 

I 50 I I 8.0 

11 

10 

UNIT 

rnA 



LOGIC DIAGRAM 

54/74 SERIES "76" 

MODE SELECT-TRUTH TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

SD RD CP (d) J K Q Q 

Asynchronous Set l H X X X H l 

Asynchronous Reset (Clear) H l X X X l H 
Undetermined (c) l l X X X H H 
Toggle H H ...rL h h q q 

Load "0" (Reset> H H ..rL I h l H 

load "1" (Set> H H ...rL h I H l 

Hold "no change" H H ...rL I I q -q 

H HIGH voltage level steady state. 
L LOW voltage level steady state. 

HIGH voltage level one setup time prior to the H IGH-to-LOW Clock transition. (e) 
LOW voltage level one setup time prior to the HIGH-ta-LOW Clock transition. (e) 

X Don't care. 
q Lower case letters indicate the state of the referenced output prior to the HIGH to 

LOW Clock transition . 
...f"'1.. == Positive Clock pulse. 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Wavefonns and Conditions) 

54/74 54H/74H 

PARAMETER TEST CONDITIONS Cl=15pF CL = 25pF 
RL = 400n RL = 280n 

Min Max Min Max 

fMAX 
Maximum Clock 
frequency Waveform 4 15 25 

tPLH Propagation delay 
Waveform 4 25 21 

tpHL Clock to Output 40 27 

tpLH Propagation delay Waveform 5 25 13 
tPHL SD or AD to Output 40 24 

AC SETUP REQUIREMENTS T A = 25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tw(H) 
Clock pulse 

Waveform 4 width (HIGH) 

tw(U 
Clock pulse 

Waveform 4 width (LOW) 

tw(U 
Set or Reset pulse 

Waveform 5 width (lOW) 

ts 
Setup time Waveform 4 
J or K to Clock 

th 
Hold time 

Waveform 4 J or K to Clock 

NOTES 

c. Both outputs will be HIGH while both SD and RD are LOW, but the output states are 
unpredictable if So and RD go HIGH simultaneously. 

d. The 74LS76 is edge triggered. Data must bestable one setup time prior to the negative 
edge of the Clock for predictable operation. 

e. The J and K inputs of the 7476 and 74H76 must be stable while the Clock is HIGH for 
conventional operation. 

54/74 

Min Max 

20 

47 

25 

(e) 

a 

!ii!)DotiC!i 

54H/74H 

Min Max 

12 

28 

16 

(e) 

a 

54S174S 54lS/74lS 

CL = 15pF UNIT 
RL = 2kO 

Min Max Min Max 

30 MHz 

20 ns 
30 ns 

20 ns 
30 ns 

54S/74S 54lS174LS 
UNIT 

Min Max Min Max 

20 ns 

13 ns 

25 ns 

20 ns 

a ns 
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5477 
54LS77 

DESCRIPTION FEATURES 
The "77" is a Dual 2-Bit D-Latch offered in a 
14-Pin flat pack. Two Enable inputs are pro­
vided; each controls two latches. When the 
Enable (E) is HIGH, information present at a 
Data (D) input is transferred to the a out­
puts, and the outputs will follow the data 
input as long as the Enable remains HIGH. 
The information that is present at the data 
input one setup time prior to the HIGH-to­
LOW Enable transition is stored in the latch 
until the Enable returns to a HIGH level. 

• Available In 14-Pin flat pack only 
• 4-Bit transpare"t latch 
• Refer to the "75" or "375" for Q & Q 

output version 
• Refer to "375" for VCC and GND on 

corner pins. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55"C to + 125"C 

Plastic DIP . 
Ceramic DIP 

Flatpak S5477W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

DO-OS Data inputs 

EO-l Enable (active LOW) input, Latches 0, 1 

E2-S Enable (active LOW) input, Latches 2.S 

OO-OS Latch outputs 

NOTE 

B. The slashed numbers indicate different parametric values for Military I Commercial 
temperature ranges respectively. 

• 

116 SjgnDtics 

S54LS77W 

IIH(PA) 
IlL (rnA) 

IIH (itA) 
IlL (rnA) 

IIH (itA) 
IlL (mA) 

IOH (PA) 
IOL (rnA) 

LOGIC SYMBOL 

,. £0.1 

,. 

vee - Pin 4 
GND = Pin 11 

13 

PIN CONFIGURATION 

54174 54S174S 

80 
-S.2 

160 
-6.4 

160 
-6.4 

-400 
16 

54LS174LS 

20 
-0.4 

80 
-1.6 

80 
-1.6 

-400 
4.0 



FUNCTIONAL DESCRIPTION LOGIC DIAGRAM (EACH LATCH) MODE SELECT­
FUNCTION TABLE The "77" has two independent 2-bit trans­

parent latches. Each 2-bit latch is controlled 
by an active HIGH Enable input (E). When E 
is HIGH. the data enters the latch and ap­
pears at the Q output. The Q outputs follow 
the data inputs as long as E is HIGH. The 
data on the D inputs one setup time before 
the HIGH-to-LOW transition of the enable 
will be stored in the latch. The latched out­
puts remain stable as long as the enable is 
LOW. 

o 

OPERATING 
MODE 

Data Enabled 

Data Latched 

H = HIGH voltage level 
L = LOW voltage level 
x = Don't care 

INPUTS OUTPUTS 

E D Q 

H L L 
H H H 

L X q 

q = Lower case letters indicate the state of referenced 
output one setup time prior to the HIGH-la-LOW En­
able transition. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

lee Supply current Vee = Max 46 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS 
CL =15pF 
RL = 40011 

Min Max 
lPLH Propagation delay 

Figure 1 
30 

tpHL Data to Q output 25 

tpLH Propagation delay 
Figure 2 

30 
tpHL Enable to Q output 15 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw Enable pulse width Figure 2 

ts Setup time Data to Enable Figure 3 

th Hold time Data to Enable Figure 3 

NOTE 

b. For family de characteristics. see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 548/748 and 54LS/74LS specifications. 

S!!)Dl!tiCS 

54174 

Min Max 

20 

20 

5.0 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

13 mA 

54S174S 54LS/74LS 

CL = 15pF 
UNIT 

RL = 2kll 

Min Max Min Max 

27 ns 
17 ns 

27 ns 
25 ns 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

20 ns 

20 ns 

0 ns 
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AC WAVEFORMS 

118 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

VM 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5 

DATA SETUP AND HOLD TIMES 

1//' 
VM 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 1 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

E J:t~~_~,---~M ---Jtf~'W-~'-----
IPHl~ IP'HI 

o I ,\VM ,--VM -
_,PlH_1 1_ IPH'_I 

a __ ~! \~. __ 
VM 1.5V for 54/74 and 5451745; VM = 1.3V for 54L5/74L5 

Figure 3 

SjgDotiCS 

Figure 2 
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D[JIL.~DBE TRIGGERED rU[fEDJf 

54LS/74LS78 

DESCRIPTION 
The "78" is a Dual JK Negative Edge­
Triggered Flip-Flop featuring individual J, 
K, Set, common Clock and common Reset 
inputs. The Set (80) and Reset (Ro) inputs, 
when LOW, set or reset the outputs as 
shown in the Truth Table regardless of the 
levels at the other inputs. A HIGH level on 
the Clock (CP) input enables the J and K 

inputs and data will be accepted. The logic 
levels at the J and K inputs may be allowed 
to change while the CP is HIGH and the flip­
flop will perform according to the Truth 
Table as long as minimum setup and hold 
times are observed. Output state changes 
are initiated by the HIGH-to-LOWtransition 
of CPo 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5%; TA = O·C to <70·C VCC = 5V ± 10%; TA = -5S·C to <12S·C 

Plastic DIP Fig A N74LS78N 

Ceramic DIP Fig A N74LS78F S54LS78F 

Flatpak Fig A S54LS78W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54/74 54H174H 54S174S 54LS174LS 

- Common 
IIH (IlA) 160 CP Clock 

input 
ill (mA) -1.6 

Common IIH (IlA) 120 AD Reset 
input 

III (mA) -1.6 

So 
Set IIH (IlA) 60 
input ill (mA) -0.8 

JK 
Data hH (IlA) 20 
inputs Ill'(mA) -0.4 

Q & Q Outputs 
IOH (IlA) -400 
IOl (mA) 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

54174 54H174H 
PARAMETER TEST CONDITIONS 

54114 SERIES "78" 

LOGIC SYMBOL 

3 J So 0 13 10J So Oa 

CP 

14 K RO 

Vee = Pin 4 
GNO = Pin 11 

CP 

Q 12 

PIN CONFIGURATION 

Figure A 

54S174S 54LS/74LS 
UNIT 

Min Max Min Max Min Max Min Max 

Icc Supply current Vcc = Max, Vcp = OV 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 548/745 and 54L8/74L8 specification. 

stgnOliCS 
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LOGIC DIAGRAM 

Q"""'_«: 

.D--;-------~----~ 

K'-' ~==:::::::j 

-­TO OTHER 
FLIP-FLOP 

MODE SELECT-TRUTH TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

SD RD CP J K Q Q 

Asynchronous Set L H X X X H L 

Asynchronous Reset (Clear) H L X X X L H 

Undetermined (c) L L X X X H H 

Toggle H H j h h q q 

Load "0" (Reset) H H j I h L H 

Load "1" (Set) H H j h I H L 

Hold "no change" H H j I I q q 

HIGH voltage level steady state, H 
h 
L 

HIGH voltage level one setup lime prior to the HIGH to LOW Clock transition. 
LOW voltage level steady state. 

q 

x 

LOW voltage level one setup time prior to the HIGH to LOW Clock transition. 
Lower case letters indicate the state of the referenced output prior to the HIGH to 
LOW Clock transition. 
Don't ·care. 

AC CHARACTERISTICS TA = 25°C (See Section 4 for Waveforms and Conditions) 

54n4 54Hn4H 54sn4S 

PARAMETER TEST CONDITIONS 
" 

Min Max Min Max Min Max 

fMAX 
Maximum Clock 

Waveform 4 
frequency 

tPLH Propagation delay 
Waveform 4 

tPHL Clock to output 

tPLH Propagation delay 
Waveform 5 

tPHL So or AD to output 

AC SET-UP REQUIREMENTS: T A = 25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tw(H) Clock pulse Waveform 4 
width (HIGH) 

tw(U 
Clock pulse 

Waveform 4 
width (LOW) 

tw(U 
Set or Reset pulse 

Waveform 5 
width (LOW) 

ts 
Setup time 

Waveform 4 
J or K to Clock 

th 
Hold time 

Waveform 4 J or K to Clock 

NOTE 

c. Both outputs will be HIGH while both SD and AD are LOW, but the output states are 
unpredictable if So and AD go HIGH simultaneously. 

54n4 

Min Max 

120 Sl!InOlICS 

54H/74H 54S/74S 

Min Max Min Max 

54LS/74LS 

CL = 15pF UNIT 
RL= 2kO 

Min Max 

30 MHz 

20 ns 
30 ns 

20 ns 
30 ns 

54LS/74LS 
UNIT 

Min Max 

20 ns 

13 ns 

25 ns 

20 ns 

0 ns 



5417480 

DESCRIPTION FEATURES 
The "80" is a Gated Full Adder useful for 
parallel or serial addition and for addition of 
more than two variables. It features gated 
complementary inputs, complementary sum 
outputs, and an active LOW carry output. 

• Full binary single bit addition 
• Gated input for addition of multiple 

variables 
• Fast serial-carry output 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55"C to + 125"C 

Plastic DIP Fig. A N7480N 

Ceramic DIP Fig. A N7480F 

Flatpak Fig. B 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(s) 

PINS DESCRIPTION 

A1'A2 B1' B2 Non·inverting data inputs 

A', B' Inverting data inputs 

AC,BC Control inputs 

Cn Carry input 

A",B- Inverting data outputs 

l:&}; Sum outputs 

Cn+1 Carry (active LOW) output 

NOTE 
B. The slashed numbers indicate different parametric values for MilitaryfCommercial 

temperature ranges respectively. 

S5480F 

S5480W 

9~nl!liD9 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IOH (/LA) 
IOL (rnA) 

IOH (/LA) 
IOL (rnA) 

IOH (/LA) 
IOL (rnA) 

LOGIC SYMBOL 

8 9 10 11 12 13 1 2 

Cn 

Vcc = Pin 14 
GND = Pin 7 

PIN CONFIGURATION 

Figure A 

Figure B 

54174 54S174S 

15 
-1.6 

N.A. 
-2.6 

15 
-1.6 

200 
-B.O 

-120 
4.B 

-400 
16 

-200 
B.O 

54LS174LS 
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54/74 SERIES 1180" 

FUNCTIONAL DESCRIPTION TRUTH TABLE 
The "80" is a single-bit, high speed, Binary 
Full Adder with gated complementary inputs, 
complementary sum (~ and ~) outputs and 
inverted carry output. It is designed for me­
dium and high speed, multiple-bit, parallel­
add I serial-carry applications. The circuit 
utilizes DTL for the gated inputs and high 
speed, high fan out TTL for the sum and 
carry outputs. The circuit is entirely com­
patible with both DTL and TTL logic families. 
The implementation of a single-inversion, 
high speed, Darlington-connected serial­
carry circuit minimizes the necessity for ex­
tensive "Iookahead" and carry-cascading 
circuits. 

INPUTS OUTPUTS 

Cn 
L 

L 

L 

L 

H 

H 

H 

H 
H = HIGH voltage level 
L = LOW voltage level 

NOTES 

B A 

L L 

L H 

H L 

H H 
L L 

L H 

H L 

H H 

·b. A = A"AC. B = B' ,Be where A' = AI' A2• B' = Bl ' B2 

C n+1 
H 

H 

H 

L 

H 

L 

L 

L 

c. When A· or S· Bre used 8S inputs, A1 and A2 or 8 1 and 82 respectively must be 
connected to GND. 

d. When A1 and A2 or 8 1 and B2 are used 88 inputs, A- or S- respectively must be open 
or used to perform Dot-OR logic. 

LOGIC DIAGRAM 

Al 
(8) 

A2 
(9) 

A' 
(10) 

AC 
(11) 

Bl 
(12) 

B2 
(13) 

S' 
(1) 

Be 
(2) 

Cn 
(3) 

Vee = Pin 14 
GND = Pin 7 
( ) = Pin numbers for DIP packages 

. DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

VCC'" Max, Mil 
lOS Output short circuit 

current ~ & ~ outputs Com 

VCC'" Max, Mil 

Cn+1 0utput Com 

VCC'" Max, 
A' & B' outputs 

VCC'" Max Mil 
ICC Supply current 

Com 

NOTE 
b. For family de characteristics. see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 548/748 and 54LS/74LS specifications. 

122 Si!l0otiCS 

54174 54S174S 

Min Max Min Max 

-20 -57 

-18 -57 

-20 -70 

-18 -70 

-0.9 -2.9 

31 

35 

]; 

H. 
L 

L 

L 

H 

L 

H 

L 

54LS174LS 

Min Max 

~ 

L 

H 

H 

L 

H 

L 

L 

H 

UNIT 

mA 

mA 

mA 

mA 

mA 

mA 

mA 



AC CHARACTERISTICS: T A = 25°C (See Section 4 for test circuits and conditions) 

54/74 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

tpLH Propogation delay Figure 1 17 ns 
tpHL Cn to Cn+ 1 output CL = 15pF. RL = 7800 12 ns 

tpLH Propagation delay Figure 2 25 ns 
tPHL AC or BC to Cn+ 1 output CL = 15pF. RL = 7800 55 ns 

tpLH Propogation delay Figure 1 70 ns 
tpHL AC or BC to ~ output CL = 15pF. RL = 4000 80 ns 

tpLH Propagation delay Figure 2 55 ns 
tpHL AC or BC to }; output CL = 15pF. RL = 4000 75 ns 

tpLH Propagation delay Figure 1 65 ns 
tpHL A1 or A2 to A' output CL = 15pF 25 ns 

tpLH Propagation delay Figure 1 65 ns 
tpHL B1 or B2 to B' output CL = 15pF 25 ns 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VM 1.5V lor 54/74 and 54S/746; VM = 1.3V for 54L6/74L6 VM 1.5V for 54174 and 5481748; VM = 1.3V lor 54L6/74L6 

Figure 1 Figure 2 
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DESCRIPTION 

54/7483 
54LS174LS83A 

FEATURES 
The "83" is a high speed 4-Bit Binary Full 
Adder with internal carry lookahead. It ac­
cepts two 4-bin binary words (A l-A4. B l-B4) 
and a Carry input (CIN)' The sum of the two 
4-bit words is combined with the carry input 
and presented at the four Sum outputs (1:1-
1:4) and the Carry output (COUT). It oper­
ates with either HIGH or LOW operands 
(positive or negative logic). 

• High speed 4-bit binary addition 
• Cascadeable in 4-blt Increments 
• LS83A has fast internal carry 

lookahead 
• See "283" for corner power pin version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

VCC=5V ± 5%; TA =O'C to +7O'C VCC=5V± 10%; TA=-55'C to +125'C 

Plastic DIP N7483N • N74LS83AN 

Ceramic DIP N7483F • N74LS83AF S5483F • S54LS83AF 

Flatpak S5483W • S54LS83AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

Al. Bl. A3. B3 Operand inputs 

A2. B2.A4. B4. Operand inputs 

CIN Carry input 

~1-~4 Sum outputs 

COUT Carry output 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

124 !i~nl!liC!i 

IIH (IlA) 
IlL (rnA) 

IIH (IlA) 
IlL (rnA) 

IIH (IlA) 
IlL (rnA) 

IOH (IlA) 
IOL (rnA) 

IOH(IlA) 
IOL (rnA) 

LOGIC SYMBOL 

10 11 8 7 3 4 1 16 

13 

VCC=Pin5 
GNO = Pin 12 

9 6 2. 15 

PIN CONFIGURATION 

54174 54S174S 

80 
-3.2 

40 
-1.6 

80 
-3.2 

-800 
16 

-400 
8.0 

14 

54LS174LS 

40 
-0.8 

40 
-0.8 

20 
-0.4 

400 
4/8(a) 

400 
4/8(a) 



4 BIT FUEL ADDER 

FUNCTIONAL DESCRIPTION 
The "83" adds two 4-bit binary words (An 
plus Bn) plus the incoming carry. The binary 
sum appears on the Sum outputs (:31-:34) 
and the outgoing carry (COUT) according to 
the equation: 

CIN+(Al+Bl) +2 (A2+B2) +4 (A3+B3) +8 
(A4+B4) = ~1+2 ~2+4 ~3+8 ~4+16COUT 

Where (+) = plus 

PINS CIN A1 A2 A3 A4 

Logic Levels L L H L H 

Active HIGH 0 0 1 0 1 

Active LOW 1 1 0 1 0 

B1 

H 

1 

0 

Due to the symmetry of the binary add func­
tion the "83" can be used with either all 
active HIGH operands (positive logic) or 
with all active LOW operands (negative log­
ic)-see Table "A". With active HIGH inputs, 
CIN cannot be left open; it must be held LOW 
when no "carry in" is intended. 
Interchanging inputs of equal weight does 
not affect the operation, thus CIN, A1, B1, 
can arbitrarily be assigned to pins 10, 11, 
13, etc. 

B2 B3 B4 :31 :32 :33 :34 COUT 

L L H H H L L H 

0 0 1 1 1 0 0 1 

1 1 0 0 0 1 1 0 

Table "fl:' 

LOGI~DIAGRAM 

(13) 

C,N -------r--------I~---. 
., __ ...1""" ...... 

(10) IO--;j~~[:.._ .... r------------~, 

(ll) L-<.....r ....... 

Bl--l-L~l>II~~~~ ~ 
r4---------4~ '2 

'2 - _J"" ...... 
(8) jO-.+--=--=-o:r ........ 

INTERNAL 

D-(2) CONNECTIONS 

'3 
(7,) _U~)o--+-----------i 

B2 -

(15) 

D-', 
., __ -r_ 

(1) r--'-'--'fJo-------------J 

(16) 

B'--+--1....../ 
Vee = Pin 5 
GND = Pin 12 
( ) = Pin numbers 

Si!)DotiCS 

(10+9=19) 
(carry+5+6= 12) 

tiN 

A1B1 

A2B2 

A3Bs 

A4B4 

A1 + 81 

A2B2 

A3a3 

A4B4 

A2 + 82 

AS + 83 

A4B4 

A3 + 83 

A4B4 

A4 + 84 

(14) 
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4 BIT FUEE ADDER 

LOGIC DIAGRAM 

elN A1 81 

(13) (10) (11) 

7-
!1 

Vcc = Pin 5 
GND = Pin 12 
( ) = Pin numbers 

A2 

(8) 

7., 
!2 

B2 

(7) 

54LS174LS83A 
A3 B3 

(3) (4) 

7.) 
!3 

(1) 

!4 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

Mil 
lOS Short circuit current for COUT only VCC = Max Com 

VIN = OV 
ICC Supply Current VCC = Max 

VIN = 4.5V 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 548/748 and 54LS/74LS specifications. 
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54174 

Min Max 

-20 -70 

-18 -70 

79 

79 

54174 SERIES "83" 

(16) 

(14) 

COUT 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

-15 -100 mA 

-15 -100 mA 

39 mA 

34 mA 



4 BIT FULL ADDER 54t 74 SERIES 1183" 

AC CHARACTERISTICS:TA=35"C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS/74LS 

PARAMETER TEST CONDITIONS 
CL = 50pF CL = 15pF 

UNIT 
RL = 4000 RL = 2kO 

Min Max Min Max Min Max 

tpLH Propagation delay 
Figures 1 & 2 

34 24 ns 
tpHL CIN to ~1 34 24 ns 

tPLH Propagation delay 
Figures 1 & 2 

35 24 ns 
tpHL CIN to ~2 35 24 ns 

tPLH Propagation delay 
Figures 1 & 2 

50 24 ns 
tpHL CIN to ~3 40 24 ns 

tpLH Propagation delay 
Figures 1 & 2 

50 24 ns 
tpHL CIN to ~4 50 24 ns 

tpLH Propagation delay 
Figures 1 & 2 

40 24 ns 
tpHL Ai or Bi to ~i 35 24 ns 

tpLH Propagation delay 
Figure 2 

20 17 ns 

tPHL CIN to COUT 20 17 ns 

tPLH Propagation delay 
Figures 1 & 2 

22 17 ns 
tPHL Ai or Bi to COUT 22 17 ns 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.5V for 54/74 & 54S/74S; VM = 1.3V for 54LS/74LS VM = 1,5V for 54/74 & 54S/74S; VM = 1,3V for 54LS/74LS 

Figure 1 Figure 2 
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DESCRIPTION 

5417485 
54S/74S85 

54LS/74LS85 

FEATURES 
The "85" is .an expandable 4-Bit Magnitude 
Comparator .. It compares two 4-bit binary 
weighted words· (AO-A3) and (BO-B3), 
where A3 and B3 are the most significant 
bits. The expansion inputs IA>B' IA=B and 
IA<B are treated as the least significant 
inputs for comparison purposes. The three 
active HIGH outputs are "A greater than B" 
(A>B), "A equals B" (A=B), and "A less 
than B" (A<B). These devices can be cas­
caded to almost any length. 

• Magnitude comparison of any binary 
words 

• Serial or parallel expansion without 
extra gating 

• Use 54S174S85 for very high speed 
comparisons 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55"C to + 125"C 

Plastic DIP 
N7485N 

N74S85N • N74LS85N 

Ceramic DIP 
N7485F S5485F 

N74S85F • N74LS85F S54S85F • 
Flatpak 

S5485W 
S54S85W • 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

AO-A3 Operand A inputs 

BO-B3 Operand B inputs 

IA = B Expander A = B input 

IA<B Expander A less than B input 

IA>B Expander A greater than B input 

A=B A equal to B output 

A<B A less than B output 

A>B A greater than B output 

NOTE 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

128 Si!lDOIIGS 

S54LS85F 

S54LS85W 

IIH (,uA) 
IlL (rnA) 

IIH (,uA) 
IlL (rnA) 

IIH (,uA) 
IlL (rnA) 

IIH (,uA) 
IlL (rnA) 

IIH (,uA) 
IlL (rnA) 

10H (J.lA) 
10L (rnA) 

10H (J.lA) 
10L (rnA) 

10H (J.lA) 
10L (rnA) 

LOGIC SYMBOL 

10 12 13 15 

AD A1 A2 43 

'A<: B 

'A=B 

'A> B 

Vcc = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

9 11 14 1 

4-Bit Magnitude Comparator 

54174 54S174S 54LS174LS 

120 150 60 
-4.8 -6.0 -1.2 

120 150 60 
-4.8 -6.0 -1.2 

120 150 60 
-4.8 -6.0 -1.2 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

-400 -1000 -400 
16 20 4/8(a) 

-400 -1000 -400 
16 20 418(a) 

-400 -1000 -400 
16 20 4/8{a) 



FUNCTIONAL DESCRIPTION 
The "85" is a 4-Bit magnitude comparator 
that can be expanded to almost any length_ 
It compares two 4-bit binary, BCD, or other 
monotonic codes and presents the three 
possible magnitude results at the outputs. 
The 4-bit inputs are weighted (AO-.A3) and 
(BO-.B3), where A3 and B3 are the most 
significant bits. 

The operation of the "85" is described in the 
Truth Table showing all possible logic condi­
tions. The upper part of the table describes 
the normal operation under all conditions 
that will occur in a single device or hi a se­
ries expansion scheme. In the upper part of 
the table the three outputs are mutually ex­
clusive. In the lower part of the table, the 
outputs reflect the feed-forward conditions 
that exist in the parallel expansion scheme. 

The expansion inputs IA>B' IA=B' and 
IA<B are the least significant bit positions. 
When used for series expansion, the A>B, 
A=B and A<B outputs of the least signifi­
cant word are connected to the correspond­
ing IA>B' IA=B, and IA<B inputs ofthe next 
higher stage. Stages can be added in this 
manner to any length, but a porpagation de­
lay penalty of about 15ns is added with each 
additional stage. For proper operation the 
expansion inputs of the least significant 
word should be tied as follows: IA>B 
HIGH, IA=B = LOW, and IA<B = HIGH. 

The parallel expansion scheme shown in 
Figure A demonstrates the most efficient 
general use of these comparators. In the 
parallel expansion scheme, the expansion 
inputs can be used as a fifth input bit posi­
tion except on the least significant device 
which must be connected as in the serial 
scheme. The expansion inputs are used by 
labeling IA>B as an "A" input, IA<B as a 
"B" input and setting IA=B LOW. The "85" 
can be used as a 5-bit comparator only 
when the outputs are used to drive the (AO­
A3) and (BO-B3) inputs of another "85" de­
vice. The parallel technique can be expand­
ed to any number of bits as shown in Table I. 

NUMBER OF TYPICAL SPEEDS 

WORD LENGTH PACKAGES 54174 54S174S 54LS174LS 

1 - 4 Bits 1 23ns 12ns 23ns 

5 - 25 Bits 2-6 40ns 22ns 46ns 

25 - 120 Bits 8 - 31 63ns 34ns 69ns 

TRUTH TABLE 

COMPARING INPUTS 
CASCADING 

OUTPUTS 
INPUTS 

Aa,Ba A2,B2 A1,B1 AO,BO IA>B IA<B IA=B A>B A<B A=B 

A3>B3 X X X X X X H L L 
A3<B3 X X X X X X L H L 
A3=B3 A2>B2 X X X X X H L L 
A3=B3 A2<B2 X X X X X L H L 
A3=B3 A2=B2 Al>Bl X X X X H L L 
A3=B3 A2=B2 Al<Bl X X X X L H L 
A3=B3 A2=B2 Al=Bl Ao>BO X X X H L L 
A3=B3 A2=B2 Al=Bl AO<BO X X X L H L 
A3=B3 A2=B2 Al=Bl AO=BO H L L H L L 
A3=B3 A2=B2 Al=Bl AO=BO L H L L H L 
A3=B3 A2=B2 Al=Bl AO=BO L L H L L H 

A3=B3 A2=B2 Al=Bl AO=BO X X H L L H 
A3=B3 A2=B2 Al=Bl AO=BO H H L L L L 
A3=B3 A2=B2 Al=Bl AO=BO L L L H H L 

H = HIGH voltage level X = Don't care 
L = LOW voHage level 

LOGIC DIAGRAM 

V---g»-(15) .'""»--A3 

B3 :r-(1) -
-(l1 -- (5) 

A>B 

~ ~ 
A2 (13) 

Ip-
B2 

(14) 

(2) ~--(6) ~: (3) A=B 
A>B (4) 

"'E3~ 
L..;::., 

AI (12) 

J-Bl (11) -r rA-

CY! ----. 
A<B .----< 

'""" 
r< 

~ 
(10) --AO 

BO I J 
(9) - - 'J-
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4 III .16"111111£ I "IIPIIIIOI 

COMPARISON OF TWO 24-BIT WORDS 

INPUTS 

(MSBIB23 B3 
A23 A3 
B22 B2 
A22 A2 
B21 Bl A<B 
A21 AI A=B NC 
B20 BO A>B 
A20 AO 
B19 A<B 

A-B 
A19 A>B 

, 818 
A18 
B17 
A17 
B16 A<B 

A16 A=B NC 
B15 BO A>B 

A15 AO 
B14 A<B 

A·B 
A14 A>B 

B13 B3 B3 
A13 A3 A3 
B12. B2 B2 
A12 A2 A2 
B11 Bl A<B Bl 

OUTPUTS 
A<B 

All AI A-B AI A=B 
Bl0 BO A>B BO A>B 
Al0 AO AO 

B9 A<B A<B 
A=B A=B 

A9 A>B A>B 

B8 B3 
AS A3 
B7 82 
A7 A2 

B6 Bl A<B 
A6 AI A-B NC 
B5 BO A>B 
AS AO 
B4 A<B 

A'B 
A4 A>8 

83 83 
A3 A3 
B2 B2 
A2 A2 
81 Bl A<B 
AI AI A=B 

(LSBI BO 80 A>B 
AO AO 

A<B 
H A=B 

. L A>8 

Figure A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE{b) 
54174 

PARAMETER TEST CONDITIONS 
Min Max 

ICC Supply current Vee = Max 

VQ9 = Max, TA = 125°C 
(S54S85W only) 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 545/745 and 54LS 17 4lS specifications. 
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54/14 SEklES 

54S/74S 54LS174LS 

Min Max Min Max 
UNIT 

115 20 rnA 

110 rnA 



54/74 SERIES "85" 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tPLH Propagation delay A or B 
tpHL input to A<B, A>B output 

tpLH Propagation delay A or B 
tpHL input to A = B output 

tpLH Propagation delay expansion 
tpHL inputs to A<B, A>B, outputs 

tPLH Propagation delay IA = B 
tpHL input to A = B output 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.5V for 54174 and 54S1748; VM = 1.3V for 54L8174LS 

Figure 1 

54174 54S174S 54LS174LS 

TEST CONDITIONS 
CL = 15pF CL = 15pF CL = 15pF 
RL = 4000 RL = 2800 RL = 2kO 

Min Max Min Max Min Max 

Figure1 
26 16 36 
30 16.5 30 

Figure 2 
35 18 45 
30 16.5 45 

Figure 1 
11 7.5 22 
17 8.5 17 

Figure 2 
20 10.5 20 
17 7.5 26 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.5V for 54174 and 5481748; VM = 1.3V for 54L8174L8 

Figure 2 

sagnotics 

UNIT 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 
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54/7486 
54S174S86 

54LS174LS86 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V± 5%; TA = D'C to +70'C VCC = 5V ± 10%; TA = -55'C to +12S'C 

Plastic DIP Fig. A N7486N 
Fig. A N74S86N • N74LS86N 

Ceramic DIP Fig. A N7486F S5486F 
Fig. A N74S86F • N74LS86F S54S86F • S54LS86F 

Flatpak Fig. A S5486W 
Fig. A S54S86W • S54LS86W 

PIN CONFIGURATION 

Figure A 

TRUTH TABLE 
INPUTS OUTPUT 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) A B 

L L 
PINS 54174 54H174H 54S/74S 54LSI74LS L H 

H L 

Inputs 
IIH (,..A) 40 50 20 

-1.6 -2.0 -0.4 

H H 

ilL (rnA) 
L LOW voltage level 

IOH (,..A) -800 -1000 -400 
H HIGH vollage level 

Outputs IOL(mA) 16 20 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 
54174 54H174H 

Min Max Min Max 

Vee = Max, I Mil 43 
Icc Supply current 

I V,N = OV Com 50 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Other input LOW 
tPHL A or B to output Waveform 2 

tPLH Propagation delay Other input HIGH 
tpHL A or B to output Waveform 1 

NOTES 

B. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54/74 and 54H174H. and see 
inside back cover for 54S/74S and 54LS/74LS specificalion. 

54174 

CL = 15pF 
RL = 4000 

Min Max 

23 
17 

30 
22 
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54HI74H 

Min Max 

54S174S 

Min Max 

75 

75 

54SI74S 

CL = 15pF 
RL = 2800 

Min Max 

10.5 
10 

10.5 
10 

Y 

L 
H 
H 
L 

54LSI74LS 
UNIT 

Min Max 

10 rnA 

10 rnA 

54LS/74LS 

CL = 15pF UNIT 
RL = 2kn 

Min Max 

23 ns 
17 ns 

30 ns 
22 ns 



DESCRIPTION 

54S174S89 
54LS/74LS89 (Preliminary data) 

FEATURES 

• 16-words by 4-bit memory 
• On-chip address decoding 
• Inverted data at outputs 

The "89" is a 64-Bit high-speed Read/Write 
Random Access Memory for use as a 
"scratch pad" memory with non-destructive 
read-out. Memory cells are organized in a 
matrix to provide 16 words of four bits each. 
Four buffered Address (AO-AS) inputs are 
decoded on the chip to select one of the 
sixteen memory words for read or write op­
erations. Four buffered Data inputs (01-04) 
and four open-collector data outputs are 
provided for versatile memory expansion. 
Data at the outputs is inverted from the data 
which was written into the memory. When 
the write mode is selected the outputs are 
the complement of the data inputs. 

• Open collector outputs for easy 
expansion 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V ± 5%; T A =O'C to +7O'C VCC=5V± 10%; TA=-55'C to + 125'C 

Plastic DIP N74S89N • N74LS89N 

Ceramic DIP N74S89F • N74LS89F S54S89F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

AO-A3 Address inputs 

CS Chip Select (active lOW) enable input 

WE Write Enable (active lOW) input 

01 - 04 Data inputs 

01-0 4 Data (inverting) outputs 

NOTE 

B. The slashed numbers indicate different parametric values for Military I Commercial 
temperature ranges respectively. 

• 

9i!100tiC9 

S54LS89F 

IIH (IlA) 
III (IlA) 

IIH (IlA) 
III (IlA) 

'IH (IlA) 
III (IlA) 

IIH (IlA) 
III (IlA) 

IOH (IlA) 
IOl (mA) 

LOGIC SYMBOL 

,. " 
CS 

AO 

,. A, 
,. A, 

'3 A3 

0, 03 0, 

" 
Vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

25/10(a) 20 
-150/-100(a) -100 

25/10(a) 20 
-150/-100(a) -400 

25/10la} 20 
-150/-100(a) -400 

25/10(a) 20 
-150/-100(a) -400 

+100 +100 
16 12/24(a) 
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FUNCTIONAL DESCRIPTION 
TIle "89" is a high-speed array of 64 mem­
ory cells organized as 16 words of four bits 
each. A one-of-sixteen address decoder se­
lects a single word which is specified by the 
four Address inputs (AO-AS). A READ oper­
ation is initiated after the address lines are 
stable when the Write Enable (WE) input is 
HIGH and the Chip Select-Memory Enable 
(CS) input is LOW. Data is read at the out­
puts inverted from the data which was writ­
ten into the memory. 

A WRITE operation requires that the WE and 
CS inputs be LOW. The address inputs must 
be stable during the WRITE mode for pre­
dictable operation. When the write mode is 
selected the outputs are the complement of 
the data inputs. The selected memory cells 
are transparent to changes In the data dur­
ing the WRITE mode. Therefore. data must 
be stable one setup time before the LOW-to­
HIGH transition of CE or WE. 

BLOCK DIAGRAM 

(I) 

'0-
(IS) 

ADDRESS 
DECODING 

MODE SELECT -FUNCTION 
TABLE 

OPERATING INPUTS 

MODE CS WE Dn 

Write 

Read 

Inhibit Writing 

Store-Disable 
Outputs 

H = HIGH Yoltage level 
L = LOW vollage level 
x = Don't care 

L 
L 

L 

H 
H 

H 

L L 
L H 

H X 

L L 
L H 

H X 

OUTPUTS 

On 

H 
L 

Data 

H 
L 

H 

Data = Read complement of data from addressed word location 

CHIP ENABLE 
~-r~--+--r~--+--r-4--+--r~ 

134 

Vcc = Pin 16 
GND = Pin 8 
( ) = Pin number 

~ (3) 
WE-

READ/WRITE 

BIT 1 BIT 2 BIT 3 alT4 

SsglOliCS 



64 BII RANDOM ACCESS MEMORY (OPEN COLLECIOR) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

VCC '" Min, I Mil 
VOL Output LOW voltage 

I Com IOL'" 16rnA 

VCC'" Min IOL'" 12rnA 

IOL - 24rnA 

Mil 
ICC Supply Current VCC'" Max Com 

See BIPOLAR & M08 MEMORY DATA MANUAL for 548/74589 AC Characteristics 

NOTES 

b. For family de characteristics, see inside front cover for 54174 and 54H/74H, and see 
inside back cover for 648/745 and 54lSJ74LS specifications 

c. This parameter for Commercial Range only_ 

SmDotiCS 

54174 

Min Max 

54/74 SERIES 1188" 

54S/74S 54LS/74LS 

Min Max Min Max 
UNIT 

0.5 V 

0.45 V 

0.4 V 
0.5{C} V 

120 45 rnA 

105 37 rnA 
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DESCRIPTION 

5417490 
54LS174LS90 

The "SO" is a high-speed 4-bit ripple type 
decade counter divided into two sections. 
The counter has a divide-by-two section 
and a divide-by-five section which are trig­
gered by HIGH-to-LOW transitions on the 
clock inputs. Either section can be used 
separately or tied together (0 to CP) to form 
a BCD or a bi-quinary counter. The counter 
has a 2-input gated Master Reset (Clear) and 
also a 2-input gated Master Set (Preset S)' 

LOGIC SYMBOL 

6 7 

2 3 

vee = Pin 5 
GND = Pin 10 

12 

ORDERING CODE (See Section 9 for further Package and Ordering Information) PIN CONFIGURATION 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

vee = 5V ± 5'10; TA = O·C 10 '70·C VCC = 5V ± 10'10; TA = -SS·C 10 '125·C 

Plastic DIP N7490N • N74LSSON 

Ceramic DIP N74S0F • N74LSSOF S54S0F • S54LSSOF 

Flatpak S54S0W • S54LSSOW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

CPo Clock (active LOW going edgelinput 
to +2 section 

CPl Clock (active LOW gOing edgelinput 
to +5 section 

MR1. MR2 Master Reset (Clear) inputs 

MSI. MS2 Master Set (Preset-S) inputs 

00 Output from +2 section 

01.02.03 Outputs from +5 section 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

hH (p.A) 
IlL (rnA) 

IIH (p.A) 
IlL (rnA) 

IIH (p.A) 

IlL (rnA) 

hH (p.A) 
IlL (rnA) 

IOH (p.A) 
IOL (rnA) 

IOH (p.A) 
IOL (rnA) 
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54/74 54S/74S 

80 
-3.2 

160 
-6.4 

40 
-1.6 

40 
-1.6 

-800 
16 

-800 
16 

11 

GND 

54LSI74LS 

40 
-2.4 

80 
-3.2 

20 
-0.4 

20 
-0.4 

-400 
4/8 (a) 

-400 
4/8 (a) 



FUNCTIONAL DESCRIPTION MODE SELECTION-TRUTH TABLE 
The "90" is a 4-bit ripple type Decade 
Counter. The device consists of four 
master-slave flip-flops internally connected 
to provide a divide-by-two section and a 
divide-by-five section. Each section has a 
separate clock input to initiatestate changes 
of the counter on the HIGH-to-LOW clock 
transition. State changes of the 0 outputs 
do not occur simultaneously because of 
internal ripple delays. Therefore, decoded 
output signals are subject to decoding 
spikes and should not be used for clocks or 
strobes. The 00 output is designed and 
specified to drive the rate fan-out plus the 
CP1 input of the device. 

A gated AND asynchronous Master Reset 
(MR1 • MR2) is provided which overrides 
both clock and resets (clears) all the flip­
flops. Also provided is a gated AND asyn­
chronous Master Set (MS1 • MS2) which 
overrides the clocks and the MR inputs, 
setting the outputs to nine (HLLH). 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be oper­
ated in various counting modes. In a BCD 
(8421) Counter the CP1 input must be exter­
nally connected to the 00 output. The CPa 
input receives the incoming count produc­
ing a BCD count sequence. In a symmetrical 
Bi-quinary divide-by-ten counter theQ3 
output must be connected externally to the 
CPa input. The input count is then applied to 
the CP1 input and a divide-by-ten square 
wave is obtained at output 00. To operate as 
a divide-by-two and a divide-by-five counter 
no external interconnections are required. 
The first flip-flop is used asa binl!!Xelement 
for the divide-bY-two function (CPa as the 
input and 00 as the output). The CP1 input is 
used to obtain divide-by-five operation at 
the 03 output. 

RESET/SET INPUTS 

MR1 MR2 

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

H ~ HIGH voltage level 
L ~ LOW voltage level 
X = Don't care 

MS1 

L 
X 
H 
L 
X 
X 
L 

BCD COUNT SEQUENCE­
TRUTH TABLE 

OUTPUT 
COUNT 

QO Q1 Q2 

0 L L L 
1 H L L 
2 L H L 
3 H H L 
4 L L H 
5 H L H 
6 L H H 
7 H H H 
8 L L L 
9 H L L 

NOTE Output 00 connected to input CP,. 

LOGIC DIAGRAM 

( ) :::: Pin Numbers 

Vee= PinS 
GND:::: An 10 

DC CHARACTERISTICS OVER TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

MS2 

X 
L 
H 
X 
L 
L 
X 

Q3 

L 
L 
L 
L 
L 
L 
L 
L 
H 
H 

54/74 

Min Max 

Icc Supply current Vee = Max 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H174H, and see 
inside back cover for 54S/74S and 54LS174LS specifications. 

I Mil 

I Com 

SjgDotiCS 

46 

53 

OUTPUTS 

QO Q1 Q2 Q3 

L L L L 
L L L L 
H L L H 

Count 
Count 
Count 
Count 

54S/74S 54LSn4LS 
UNIT 

Min Max Min Max 

15 rnA 

15 rnA 
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AC CHARACTERISTICS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54n4 54Sn4S 

PARAMETER TEST CONDITIONS 
CL= 15pF 
RL =4000 

Min Max Min Max 

fMAX CPo Input count frequency Figure 1 10 

fMAX CP1 Input count frequency Figure 1 10 

tPLH Propagation delay 

tpHL CPo Input to 00 Output 
Figure 1 

tPLH Propagation delay 
Figure 1 

tPHL CP11nputto 01 Output 

tPLH Propagation delay 

tpHL CP11nputto 02 Output 
Figure 1 

tPLH Propagation delay 

tPHL CP11nput to 03 Output 
Figure 1 

tPLH Propagation delay 100 

tPHL CPo Input to 03 Output 
Figure 1 

100 

tpHL MR Input to any Output Figure 2 

tPLH MS Input to 00 and 03 Outputs Figure 3 

tpHL MS Input to 01 and 02 Outputs Figure 2 

AC SETUP REQUIREMENTS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw CPo Pulse width Figure 1 

tw CP1 Pulse width Figure 1 

tw MR Pulse width Figure 2 

tree Recovery time MR to CP Figure 2 

tree Recovery time MS to CP Figure 2 and 3 

AC WAVEFORMS 

VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54L5174L5. 
The number of Clock Pulses required between thetpHL and tPLH measurements can be 
determined from the appropriate Truth Tables. 

Figure 1 

CPI v~~_ 
IPHL~ 

-

54n4 54S/74S 

Min Max Min Max 

50 

50 

50 

54LSn4LS 

CL = 15pF 
RL = 2kO 

Min Max 

30 

15 

16 

18 

16 

21 

32 

35 

32 

35 

48 

50 

40 

30 

40 

54LS/74LS 

Min Max 

15 

30 

15 

25 

25 

Q v~ _______ ~ 

VM = 1.5V for 54/,4 and 5451745; VM = 1.3V for 54L5174L5. 

VM = 1.5V for 54/74 and 5451745; VM = 1.3V for 54L5/74L5. Figure 3 
Figure 2 
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UNIT 

MHz 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns. 

UNIT 

ns 

ns 

ns 

ns 

ns 



5417491A 

DESCRIPTION 
The "91" is an 8-Bit Shift Register with gat­
ed serial inputs and true and complement 
serial outputs. The common buffered Clock 
(CP) input loads data into the first bit and 
shifts the register one place to the right syn­
chronous with the LOW-to-HIGH clock tran­
sition. 

FEATURES 
• B-Bit serial-in-serial-out shift register 
• Common buffered clock 
• 2-input gate for serial data entry 
• True and complement outputs 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. vcc=sv±S%; TA=O"C to +7O"C Vcc=SV± 10%; TA=-SS"C to +12S·C 

Plastic DIP Fig. A N7491AN 

Ceramic DIP Fig. A N7491AF S5491AF 

Flatpak Fig. B S5491AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

DSa. DSb Data Inputs 
IIH (/LA) 
IlL (mA) 

CP Clock (active HIGH going edge) input IIH C/LA) 
IlL (mA) 

Q7 &07 Outputs IOH (/LA) 
IOL(mA) 

9~nDtic9 

LOGIC SYMBOL 

,2- os. 
11- OS!> 

9- CP 
07 07 

,~ ,~ 
Vee = Pin 5 
GND = Pin 10 
Pin numbers for DIP package 

PIN CONFIGURATIONS 

Figure A 

Figure B 

54174 54S174S 54LS174LS 

40 
-1.6 

40 
-1.6 

-400 
16 
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FUNCTIONAL DESCRIPTION 
The "91" is an 8-bit serial-in-serial-out shift 
register. The serial data is entered through 
a 2-input AND gate (DSa & DSb)' HIGH data 
is entered when both DSa and DSb are 
HIGH. LOW data is entered when either 
serial data input is LOW. The data inputs are 
edge-triggered and must be stable just one 
set-up time prior to the LOW-to-HIGH transi­
tion of the Clock input (CP) for predictabie 
operation. The data is shifted one bit to the 
right (00-02"- 07) synchronous with 
each LOW-to-HIGH clock transition. The 
"91" has no reset capacity, so initialization 
requires the shifting in of at least eight bits 
of known data. Once the register is fully 
loaded, the 0 output follows the serial in­
puts delayed by eight clock pulses. The 
complement ('0) output from the last stage 
is also available for simpler decoding appli­
cations. 

MODE SELECT -FUNCTION TABLE 

OPERATING MODE 
INPUTS First Stage 

CP DSa DSb 00 
Shift,reset I I X L 
first stage I X I L 

Shift, set I h h H 
first stage 

H = HIGH voltage level 
h -HIGH voltage level one setup time prior to the LOW·to·HIGH clock transition 
L = LOW voltage level 
I =LOW voltage level one setup time prior to the LOW·to·HIGH clock transition 

00 
H 
H 

L 

qn -Lower case letters indicate the state of the referenced register output one setup time 
prior to the LOW·to·HIGH clock transition 

X = Don't care 

I = LOW·to·HIGH clock transition 

LOGIC DIAGRAM 

DIP Flat Pack 

Yee = Pin 5 Yee = Pin 4 
GND = Pin 10 GND - Pin 11 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS Min Max 

I Mil 50 
ICC Supply Current VCC = MaXI Com 58 

AC CHARACTERISTICS: TA=25OC (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum clock frequency Figure 1 

tpLH Propagation delay Figurel. 
tpHL Clock to output 

Note 

b. For family dc characteristics, sea Inside front cover for 54174 and 54HI74H. and see 
inside back cover for 545174S and 54L5174LS specifications. 
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54174 

CL = 15pF 
RL = 400D 

Min Max 

10 

40 
40 

54S174S 

Min Max 

54S174S 

Min Max 

OUTPUTS 

07 07 

q6 
q6 

q6 

9.6 
q6 

q6 

S 0 (13) 01 

CP 

54LS174LS 

Min Max 
UNIT 

rnA 
rnA 

54LS174LS 

UNIT 

Min Max 

MHz 

ns 
ns 



AC SETUP REQUIREMENTS: T A = 25·C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tw Clock pulse width 

Is Selup time Data to clock 

th Hold time Data to clock 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54/74 and 545/745, VM = 1.3V for 54L5/74L5 

Figure 1 

54174 54S174S 54LS174LS 
TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

Figure 1 25 ns 

Figure 2 25 ns 

Figure 2 0 ns 

DATA SETUP AND HOLD TIMES 

DS 

CP 

Q7 (after 8 clock pul.e.) I 
The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

VM - 1.5V for 54/74 and 5451745, VM = 1.3V for 54L5174L5 

Figure 2 
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DESCRIPTION 

54/7492 
54LS174LS92 

The "92" is a high-speed 4-bit ripple type 
counter divided into two sections. The 
counter has a divide-by-two section and a 
divide-by-six section which are triggered by 
HIGH-to-LOW transitions of the clock in­
puts. Either section can be used separately 
or tied together (00 to CP1) to form a 
modul0-12 counter. The counter has a 2-
input gated Master Reset (Clear). 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 
vcc = sv ± S%; TA = o·c to 70·C vec = sv ± 10%;TA = -ss·c to '12S0C 

Plastic DIP N7492N • N74LS92N 

Ceramic DIP N7492F • N74LS92F S5492F • S54LS92F 

Flatpak S5492W • S54LS92W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

CPa Clock (Active LOW going edge) input 
to +2 section 

CP1 Clock (Active LOW going edge) input 
to +6 section 

MR1. MR1 Master Reset (Clear) inputs 

00 Output from +2 section 

01.02.03 Output from +6 section 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

142 SmootiGS 

ilH (p.A) 
III (rnA) 

IIH (p.A) 
III (rnA) 

IIH(p.A) 
ill (rnA) 

IOH (p.A) 
IOl (rnA) 

IOH (p.A) 
IOl(mA) 

LOGIC SYMBOL·· 

14 CPo 

• 7 

vee = Pin 5 
GND = Pin 10 

12 11 

PIN CONFIGURATION 

54/74 54S174S 

80 
-3.2 

160 
-6.4 

40 
-1.6 

-800 
16 

-800 
16 

54LS174LS 

40 
-2.4 

80 
-3.2 

20 
-0.4 

-400 
4/8 (a) 

-400 
4/8 (a) 



FUNCTIONAL DESCRIPTION 
The "92" is a 4-bit ripple type Divide-by-12 
Counter. The device consists offourmaster­
slave flip-flops internally connected to pro­
vide a divide-by-two section and a divide­
by-six section. Each section has separate 
clock input to initiate state changes of the 
counter on the HIGH-to-LOW clock transi­
tion. State changes of the a outputs do not 
occur simultaneously because of internal 
ripple delays. Therefore, decoded output 
signals are subject to decoding spikes and 
should not be used for clocks or strobes. 
The 00 output is designed and specified to 
drive the rated fan-out plus the CPl input of 
the device. 

A gated AND asynchronous Master Reset 
(MRI MR2) is provided which overrides both 
clocks and resets (clears) all the flip-flops. 

Since the output from the divide-by-two 
section is not internally connected to the 
sUQj::eeding stages, the device may be oper­
ated in various counting modes. In a 
Modu10-12, Divide-by-12 Counter the CPl 
input must be externally connected to the 
00 output. The CPo input receives the in­
coming count and 03 produces a symmetri­
cal divide-by-12 square wave output. In a 
divide-by-six counter no external connec­
tions are required. The first flip-flop is used 
as a binary element for the divide-by-two 
function. The. CPl input is used to obtain 
divide-by-three operation at the 01 and 02 
outputs and divide-by-six operation at the 
03 output. 

MODE SELECTION 

RESET 
INPUTS 

MR1 MR2 

H H 
L H 
H L 
L L 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

00 

L 

LOGIC DIAGRAM 

( ) = Pin Numbers 

VCC=P4nS 

GND = Pin 10 

OUTPUTS 

01 02 

L L 
Count 
Count 
Count 

TRUTH TABLE 

OUTPUT 
COUNT 

03 
00 01 02 

L 
0 L L L 
1 H L L 
2 L H L 
3 H H L 
4 L L H 
5 H L H 
6 L L L 
7 H L L 
8 L H L 
9 H H L 

10 L L H 
11 H L H 

NOTE: Output 00 connected to Input CP,. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

Icc Supply current I Mil 
Vce = Max 

I Com 

NOTE 

b. For family de characteristics. see inside front cover for 54174 and 54H174H, and see 
inside back cover for 5481748 and 54lS174LS specifications. 

stgnOliCS 

54n4 54S/74S 54LSn4LS 

Min Max Min Max Min Max 

44 15 

51 15 

03 

L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 

UNIT 

rnA 

rnA 
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Dillm .11, tWELVE cel IN I' R 54174 SEIIES "92" 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54n4 54S/74S 54LSn4LS 

PARAMETER TEST CONDITIONS CL = 15pF CL = 15pF UNIT 
RL =4000 RL = 2kO 

Min Max Min Max Min Max 

fMAX CPo Input count frequency Figure 1 10 32 MHz 

fMAX CP1 Input count frequency Figure 1 10 16 MHz 

tPLH Propagation delay 16 ns 
Figure 1 

tPHL CPo input to 00 output 18 ns 

tpLH Propagation delay 16 ns 

tpHL CP1 input to 01 output 
Figure 1 

21 ns 

tPLH Propagation delay 16 ns 

tPHL ' CP1 input to 02 output 
Figure 1 

21 ns 

tPLH Propagation delay 32 ns 

CP1 input to 03 output 
Figure 1 

tPHL 35 ns 

tPLH Propagation delay 100 48 ns 

CPo input to 03 output 
Figure 1 

50 tPHL 100 ns 

tPHL MR Input to any output Figure 2 40 ns 

AC SETUP REQUIREMENTS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw CPo Pulse width Figure 1 

tw CP1 Pulse width Figure 1 

tw MR Pulse width Figure 2 

tree Recovery time MR to CP Figure 2 

AC WAVEFORMS 

VM 1.5V for 54/74 and 548/748; VM ~ 1.3V for 54L8174LS. 
The number of clock pulses required between the tPLH and tPHl measurements can 
be determined from the appropriate Truth Table. 

Figure 1 

54/74 54S/74S 54LS/74LS 
UNIT 

Min Max Min Max Min Max 

50 15 ns 

50 30 ns 

50 15 ns 

25 ns 

VM - 1.5V for 54/74 and 548/748; VM ~ 1 ,3V for 54LS174L8, 

The number of clock pulses required between the tPLH and tPHL measurements can 
be determined from the appropriate Truth Table. 

Figure 2 
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DESCRIPTION 

5417493 
54 LS174LS93 

The "93" is a high-speed 4-bit ripple type 
counter divided into two sections. The 
counter has a divide-by-two section and a 
divide-by-eight section which are triggered 
by HIGH-to-LOW transitions on the clock 
inputs. Either section can be used separate­
ly or tied together (00 to CP,) to form a 
modul0-16 counter. The counter has a 2-
input gated Master Reset (Clear). 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 
vcc = sv ± S'Io; TA = O·C 1070·C vcc = sv ± 10'10; TA= -SS·C 10 '12S·C 

Plastic DIP N7493N • N74LS93N 

Ceramic DIP N7493F '. N74LS93F S5493F • S54LS93F 

Flatpak S5493W • S54LS93W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE <a> 

PINS DESCRIPTION 

CPo Clock (Active LOW going edge) input 
(to+2 Section) 

CP, Clock (Active LOW going edge) input 
(to+8 Section) 

MR" MR2 Master Reset (Clear) inputs 

00 Output from +2 section 

A" 02, 03 Outputs from +8 section 

NOTE 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

Si!l0otiGS 

IIH (!LA) 

IlL (mA) 

hH (,..A) 

IlL (mA) 

hH (!LA) 
IlL (mA) 

IOH (!LA) 

IOL (mA) 

IOH (,..A) 

IOL(mA) 

LOGIC SYMBOL 

14 CPo 

2 3 

vee = Pin 5 
GND = Pin l' 

12 

PIN CONFIGURATION 

54/74 S4S174S 

80 
-3,2 

80 
-3,2 

40 
-1.6 

-800 
16 

-800 
16 

11 

S4LS174LS 

40 
-2.4 

40 
-1.6 

20 
-0.4 

-400 
4/8(a) 

-400 
4/8 (a) 
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R 

FUNCTIONAL DESCRIP"FION MODE SELECTION 
The "93" is a 4-bit ripple type Binary count­
er. The device consists of four master-slave 
flip-flops internally connected to provide a 
divide-by-two section and a divii:le-by-eight 
section. Each section has a separate clock 
input to initiate state changes of the counter 
on the HIGH-to,.LOW clock transition. State 
changes of the Q outputs do not occur 
simultaneously because of internal ripple 
delays. Therefore, decoded output signals 
are subject to decoding spikes and should 
not be used for clocks or strobes. The Qo 
output is designed and specifieQ to drive the 
rated fan-out plus the CPl input of the 
device. 

A gated AND asynchronous Master Reset 
(MRl MR2) is provided which overrides both 
clocks and resets (clears) all the flip-flops. 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be oper­
ated in various counting modes. In a 4-bit 
ripple counter the output Qo must be con-

RESET 
INPUTS 

MR1 MR2 00 

H H 
L H 
H L 
L L 

H = HIGH voltage level 
l = lOW voltage level 
x = Don't care 

L 

nected externally to input CPl. The input LOGIC DIAGRAM 

OUTPUTS 

01 02 

L L 
Count 
Count 
Count 

03 

L 

54t74 SERIES- ng3" 

TRUTH TABLE 

OUTPUT 
COUNT 

00 01 02 03 

0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 
8 L L L H 
9 H L L H 

10 L H L H 
11 H H L H 
12 L L H H 
13 H L H H 
14 L H H H 
15 H H H H 

NOTE: Output Q o connected to Input CP,_ 

count pulses are applied to input CPo. Si- r----------------------------------, 
multaneous divisions of 2, 4, 8 and 16 are 
performed at the Qo, Ql, Q2 and Q3 outputs 
as shown in the truth table. As a 3-bit ripple 
counter the input count pulses are applied 
to input CPl. Simultaneous frequency divi­
sions of 2,4 and 8 are available at the Ql, Q2 
and Q3 outputs. Independent use ofthefirst 
flip-flop is available if the reset function 
coincides with reset of the 3-bit ripple­
through counter. 

( ) = Pin Numbers 
Vee = Pin 5 

GND = Pin 10 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

I Mil 
Icc Supply current Vee = Max 

I Com 

NOTE 

b. For family de characteristics, see inside front cover for 54174 and 54H!74H, and see 
inside back cover for 54Sn4S and 54LS/74~S specifications. 
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54n4 

Min Max 

46 

53 

54Sn4S 54LSn4LS 
UNIT 

Min Max Min Max 

15 mA 

15 mA 



AC CHARACTERISTICS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54/74 54S/74S 54LS174LS 

PARAMETER TEST CONDITIONS CL=15pF CL=15pF UNIT 
RL = 40011 RL = 2k!l 

Min Max Min Max Min Max 

fMAX CPa Input count frequency Figure 1 10 32 

fMAX CP1 Input count frequency Figure 1 10 16 

tpLH Propagation delay 16 

tPHL CPa input to 00 output 
Figure 1 

18 

tpLH Propagation delay 16 

tpHL CP1 input to 01 output 
Figure 1 

21 

tpLH Propagation delay 32 

CP1 inputto 02 output 
Figure 1 

35 tpHL 

tPLH Propagation delay 51 

tpHL CP1 input to 03 output 
Figure 1 

51 

tPLH Propagation delay 135 70 

CPa input to 03 output 
Figure 1 

135 tPHL 70 

tpHL MR Inputtoanyoutput Figure 2 40 

AC SETUP REQUIREMENTS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54/74 54S/74S 54LS/74LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 

tw CPa Pulse width Figure 1 50 15 

tw CP1 Pulse width Figure 1 50 30 

tw MR Pulse width Figure 2 50 15 

tree Recovery time M R to CP Figure 2 25 

AC WAVEFORMS 

MR~M v~ I- 'w --j.:-'rec"""":"':1---
C. I V~,---_ 

t PHL:::!::::;:1 
Q V~~ ____ -J~ 

VM ~ 1.5V for 54n4 and 54S/74S; V .. ~ 1.3V for 54LSn4LS. 
The number of clock pulses required between the tPLH and tPHL measurements can be 
determined from the appropriate Truth Table. VM c 1.5V for 54/74 and 54S/74S; VM ~ 1.3V for 54LS/74LS. 

Figure 1 Figure 2 

Si!lDOliCS 

MHz 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 
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5417494 

DESCRIPTION FEATURES 
The "94" is a 4-Bit Shift Register with serial 
and parallel inputs and a serial output. The 
shifting and serial data entry are synchro­
nous with positive going edge of the clock 
pulse. The parallel data entry is an asyn­
chronous ones transfer from two sources. 
The registered can be cleared with a HIGH 
on the asynchronous Master Reset input. 

• 4-Bitparallel-to-serlal converter 
• Two asynchronous ones transfer 

parallel data ports 
• Buffered active HIGH Master Reset 
• Buffered positive edge triggered clock 

ORDERING CODE (See Section g for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55"C to +125"C 

Plaatic DIP N7494N 

Ceramic DIP N7494F S5494F 

Flatpak S5494W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input 

Os Serial data input 

PLO. PL1 Parallel Load inputs 

DOa-DOd Data inputs from Source "0" 

D1a-D1d Data inputs from Source "1" 

MR Master Reset (active HIGH) input 

Qd Serial data output 

NOTE 

B. The slashed numbers indicate different parametric values for Military J Commercial 
temperature ranges respectively. 

148 

IIH (ILA) 
IlL (mA) 

IIH (ILA) 
IlL (mA) 

IIH (ILA) 
IlL (mA) 

IIH (ILA) 
IlL (mA) 

IIH (ILA) 
IlL (mA) 

IIH (ILA) 
IlL (mA) 

IOH (ILA) 
IOL (mA) 

LOGIC SYMBOL 

16 2 14 3 13 4 11 

PLo 

DS 

CP 

10 LM;;;.R~ _________ ... 

Vcc = Pin 5 
GNO = Pin 12 

PIN CONFIGURATION 

54174 54S174S 

40 
-1.6 

40 
-1.6 

160 
-6.4 

40 
-1.6 

40 
-1.6 

40 
-1.6 

-400 
16 

54LS174LS 



4 BIT SHIFT REGISTER 54/74 SERIES 1114" 

FUNCTIONAL DESCRIPTION 
The "94" is a 4-bit shift register with serial 
and parallel (ones transfer) data entry. To 
facilitate parallel ones transfer from two 
sources, two Parallel Load inputs (PLO & 
PL1) with associated parallel data inputs 
(Doa- Dad & Dla- Old) are provided. To 
accommodate these extra inputs only the 
output of the last stage is available. The 
asynchronous Master Reset (MR) is active 
HIGH. When MR is HIGH, it overrides the 
clock and clears the register, forcing ad 
LOW. 

MODE SELECT -FUNCTION TABLE 

OPERATING INPUTS 
MODE PLO PL1 DOn D1n MR CP 

Parallel Load H L L X X X 
H L H X X X 
L H X L X X 
L H X H X X 

Reset (clear) L L X X H X 
Shift right L L X X L t 

L L X X L t 
H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW-ta-HIGH clock transition 
L = LOW voltage level 

Os 
X 
X 
X 
X 

X 
I 
h 

Four flip-flops are connected so that shifting 
is synchronous; they change state when the 
clock goes from LOW-to-HIGH. Data is ac­
cepted at the serial Os input prior to this 
clock transition. The two parallel load inputs 
and parallel data inputs allow an asynchro­
nous ones transfer from two sources. The 
flip-flops can be set independently to the 
HIGH state when the appropriate parallel in­
put is activated. Parallel inputs DOa through 
Dad are activated during the time the PLO is 
HIGH and Parallel inputs Dla through Old 
are activated when PLl is HIGH. If both sets 
of inputs are activated, a HIGH on either in­
put will set the flip-flops to a HIGH. The reg­
ister should not be clocked while the Paral­
lel Load inputs are activated. The Parallel 
Load and Parallel Data inputs will override 
the MR if both are activated simultaneously. 
However, for predictable operation, both 
signals should not be deactivated simulta­
neously. 

I = LOW Yoltage level one setup time prior to the lOW-ta-HIGH clock tranSition 
qn = Lower case letters indicate the state of the referenced output one setup time prior to 

the LOW-la-HIGH clock transition 
x = Don't care 
t = LOW-ta-HIGH clock transition 

LOGIC DIAGRAM 

Doa Dla Dab Dlb DOc Ole DOd Old 

(1) (16) (2) (14) (3) (13) (4) (11) 

Pl, ~~-------r----~---+----~r-~----~t---t----; 

PlO~~-------+~--~---14r--~t---rT---tt---t; 

DS 

CP -11:>o---~----t----+----+---~~---r--~ 

vcc = Pin 5 
GND = Pin 12 
( ) - Pin numbers 

StgDDliCS 

(9) 

OUTPUTS 
Qa Qb Qc Qd 

aa ab a c ad 
H H H H 
aa ab a c ad 
H H H H 

L L L L 

L qa qb qc 
H qa qb qc 
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4 BIT SHIFT REGISTER 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

I Mil 50 
ICC Supply current VCC = Max'l Com 58 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum clock frequency Figure 1 

tpLH Propagation delay 
Figure 1 

tpHL Clock to output 

tpLH 
Propagation delay 

Figure 2 
Parallel Load or Parallel Data to output 

tpHL 
Propagation delay 

Figure 2 
MR to output 

NOTE 

b. For family de characteristics see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 548/748 and 54LS/74LS specifications. 

54174 

CL = 15pF 
RL = 4000 

Min Max 

10 

40 
40 

35 

40 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

tW(L) Clock pulse width, LOW Figure 1 35 

tW(H) MR pulse width, HIGH Figure 2 30 

tW(H) 
Parallel Load or Data 

Figure 2 30 
pulse width, HIGH 

ts(H) Setup time HIGH Os to CP Figure 3 35 

ts(L) Setup time LOW Os to CP Figure 3 25 

th Hold time HIGH or LOW Os to CP Figure 3 0 

150 S(gnotics 

. 54:74 SERIES 1194" 

54S174S 54LS174LS 

Min Max Min Max 
. UNIT 

rnA 

rnA 

54S/74S 54LS/74LS 

UNIT 

Min Max Min. Max 

MHz 

, ns 
ns 

ns 

ns 

54S174S 54LS174 LS 

Min Max Min Max 
UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

YM = 1.5Y for 54174 and 5451745; VM = 1.3Y for 54L5174L5. 

Figure 1 

SERIAL DATA SETUP AND HOLD TIMES 

DS 

CP 

VM = 1.5V for 54174 and 5481748; VM = 1.3V for 54LS174LS. 

The shaded areBS indicate when the input is permitted to change for predictable output 
performance. 

Figure 3 

PARALLEL LOAD AND PARALLEL DATA TO 
OUTPUT WE LAYS AND MASTER RESET TO OUTPUT DELAY 

~~~~~ 
MR ______ ~I ___________________ Y_'M 

~-'P-LH------------~t::::~~I~L 
ad YM 

YM = 1.5V for 54174 and 5481748; YM = 1.3Y for 54L8174L8. 

Figure 2 
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DESCRIPTION 

5417495A 
54LS/74L,S95B 

FEATURES 
The "95" is a 4-Bit Shift Register with serial 
and parallel synchronous modes. Separate 
clock inputs selected by a mode select input 
activate the serial shift right and parallel 
load. The data is transferred from the serial 
or parallel 0 inputs to the a Qufputs synchro­
nously with the HIGH-to-LOW transition of 
the appropriate c:lock input. 

• Separate negatlve-edge-trlggered shift 
and parallel load clocks 

• Common mode control input 
• Shift right serial input 
• Synchronous shift or load capabilities 

ORDERING CODE (See Section g for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=:-55'C to +125'C 

Plastic DIP N7495AN • N74LS95BN 

Ceramic DIP N7495AF • N74LS95BF S5495AF • S54LS95BF 

Flatpak S5495AW • S54LS95BW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CPl Serial Clock (active LOW going edge) input 

CP2 Parallel Clock (active LOW going edge) input 

S Mode Select input 

Os Serial Data input 

00-03 Parallel Data input 

00-0 3 Register outputs 

NOTE 

B. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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IIH (ILA) 
IlL (rnA) 

IIH (ILA) 
IlL (rnA) 

IIH (ILA) 
IlL (rnA) 

IIH (ILA) 
IlL (rnA) 

IIH (ILA) 
IlL (rnA) 

IOH (ILA) 
IOL (rnA) 

54174 54S174S 54LS/74LS 

40 20 
-1.6 -0.4 

40 20 
-1.6 -0.4 

80 20 
-3.2 -0.4 

40 20 
-1.6 -0.4 

40 20 
-1.6 -0.4 

-800 -400 
16 4/8(a) 



FUNCTIONAL DESCRIPTION 
The "95" is a 4·Bit Shift Register with serial 
and parallel synchronous operating modes. 
It has a serial data (OS) and four parallel 
data (00-03) inputs and four parallel outputs 
(00-03)' The serial or parallel mode of op­
eration is controlled by a mode select input 
(S) and two clock inputs (CP1 and CP2)' The 
lIerial (shift right) or parallel data transfers 
occur synchronously with the HIGH·to-LOW 
transition of the selected clock input. 

When the mode select input (S) is HIGH. CP2 
is enabled. A HIGH-to·LOW transition on en­
abled CP2 loads parallel data from the 00-
03 inputs into the register. When S is LOW. 
CP1 is enabled. A HIGH-to-LOW transition 
on enabled CP1 shifts the data from serial 
input Os to 00 and transfers the data in 00 
to 01.01 to 02. and 02 to 03 respectively 
(shift right). Shift left is accomplished by 
externally connecting 03 to 02. 02 to 01. 
01 to DO and operating the "95" in the paral­
lel mode (S=HIGH). 

In normal operations the mode select(S) 
should change states only when both Clock 
inputs are LOW. However. changing S from 
HIGH-to-LOW while CP2 is LOW. or chang· 
ing S from LOW·to·HIGH while CP1 is LOW 
will not cause any changes on the register 
outputs. 

LOGIC DIAGRAM 

(6) 

MODE SELECT -FUNCTION TABLE 

OPERATING 
MODE S 

Parellel Load H 
H 

Shift right L 
L 

Mode change t 
t 

• ~ 

H = HIGH voltage level steady state. 
L = LOW voltage level steady state. 

INPUTS 

CP1 CP2 

X ~ 
X ~ 

• X 

• X 

L X 
H X 
X L 
X H 

h = HIGH voltage level one setup time prior to the HIGH-to­
LOW Clock transition. 

t = LOW voltage level one setup tie prior to the HIGH-to­
LOW Clock transition. 

X = Don't care. 
q = lower case letters indicate the state of the referenced 

output prior to the HIGH-fo-LOW Clock transition. 
., = HIGH-la-LOW transition of Clock or mode Select. 
f = LOW~to-HIGH transition of mode Select. 

DO 
(2) 

DS Dn 

X I 
X h 

I X 
h X 

X X 
X X 
X X 
X X 

QO 

L 
H 

L 
H 

03 
(5) 

s~~.~~~:>-------------~--------------~------------__ ~ ____________ --, 
(') 

~~-----r----------~ 

(9) 
e;;, -i------LJ 

(8) L.... ____ .""" 

e;;2 --------LJ 

vee = Pin 14 
GND = Pin 7 
( ) = Pin numbers 

(13) 

00 
('2) 

0, 

Q 

(11) 

OUTPUTS 

Q1 Q2 Q3 

L L L 
H H H 

qO q1 q2 
qO q1 q2 

no change 
undetermined 

no change 
undetermined 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

ICC Supply current Vec = Max 63 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS 
CL =15pF 
RL = 4000 

Min Max 

fMAX Maximum Clock Frequency Figure 1 25 

tpLH Propagation delay Figure 1 27 
tpHL Clock to output Figure 1 32 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tW(H) Clock pulse width. HIGH Figure 1 

ts Setup time Data to Clock Figure 2 

th Hold time Data to Clock Figure 2 

ts(l) 
Setup time lOW Mode 

Figure 3 
Select to CP 1 

th(l) 
Hold time LOW Mode 

Figure 3 
Select to CP 1 

ts(H) 
Setup time HIGH Mode 

Figure 3 
Select to CP2 

th(H) 
Hold time HIGH Mode 

Figure 3 
Select to CP2 

ts(H) 
Setup time HIGH Mode 

Figure 3 
Select to CP 1 (l--.H) 

ts(l) 
Setup time lOW Mode 

Figure 3 
Select to CP2 (l--.H) 

NOTE 

b. For family de characteristics. see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 545/745 and 54LS/74lS specificatiQns. 
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54174 

Min Max 

20 

15 

0 

30 

0 

30 

0 

5 

5 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

21 rnA 

54S174S. 54LS174LS 

CL = 15pF 
UNIT 

RL = 2kO 

Min Max Min Max 

25 MHz 

27 ns 
32 ns 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

20 ns 

20 ns 

10 ns 

20 ns 

0 ns 

20 ns 

0 ns 

20 ns 

20 ns 



54/74 SERIES IIgS" 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54174 and 54S174S; VM = 1.3V for 54LS174LS. 

Figure 1 

DATA SETUP AND HOLD TIMES 

a 

VM = 1.5V for 54/74 and 54S/745; VM = 1.3V for 54LS174lS. 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 2 

VM = 1.5V for 54174 and 54S174S; VM = 1.3V for 54lS/74lS. 

The shaded areas indicate when the input is permitted to change for predictable 

output performance. 

Figure 3 
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5· BIT SHIFT REGISTER 

DESCRIPTION 

5417496 
54LS/74LS96 

FEATURES 
The "96" is a 5-Bit Shift Register with serial 
and parallel data inputs and parallel outputs_ 
The shifting and serial data entry aresyn­
chronous with the positive going edge of the 
clock pulse. The parallel data entry is an 
asynchronous ones transfer. The register 
can be cleared with a LOW on the asynchro­
nous Master Reset input. 

• 5"Bit parallel-to-serial or serlal-to­
parallel converter 

• Asynchronous ones transfer parallel 
data entry 

• Buffered positive triggered clock 
• Buffered active LOW Master Reset 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55'C to +125'C 

Plastic DIP N7496N • N74LS96N 

Ceramic DIP N7496F • N74LS96F S5496F 

Flatpak S5496W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input 

Os Serial Data input 

00-04 Parallel Data input 

PL Parallel Load input 

MR Master Reset (active LOW) input 

00-0 4 Register outputs 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

• S54LS96F 

• S54LS96W 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IOH (/LA) 
IOL (rnA) 
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54/74 SERIES 119&" 

LOGIC SYMBOL 

CP 

16 MR 

vee = Pin 5 
GND = Pin .12 

• 2 

1S 14 13 11 10 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

40 20 
-1.6 -0.4 

40 20 
-1.6 -0.4 

40 20 
-1.6 -0.4 

200 100 
-8.0 -2.0 

40 20 
-1.6 -0.4 

-400 -400 
16 4/8(a) 



5 BIT Sill' I REGiStER 

FUNCTIONAL DESCRIPTION 
The "96" is a 5-bit shift register with both 
serial and parallel (ones transfer) data en­
try. Since the "96" has the output of ea'ch 
stage available as well as a Ootype serial 
input and ones transfer inputs on each 
stage, it can be used in 5-bit serial-to-paral­
lei, serial-to-serial and some parallel-to­
serial data operations. 

The "96" is five master / slave flip-flops con­
nected to perform right shift. The flip·flops 
change state on the LOW-to-HIGH transition 
of the Clock. The serial data (OS) input is 
edge-triggered and must be stable only one 
setup time before the LOW-to-HIGH clock 
transition. 

Each flip-flop has asynchronous set inputs 
allowing them to be independently set HIGH. 
The set inputs are controlled by a common 
active HIGH Parallel Load (PL) input. The PL 
input is not buffered, and care must be taken 
not to overload the driving element. When 
the PL is HIGH, a HIGH on the parallel data 
(00-04) inputs will set the associated flip­
flops HIGH. A LOW on the 00-04 inputs will 
cause "no change" in the appropriate flip­
flops. 

The asynchronous active LOW Master 
Reset (MR) is buffered. When LOW, the MR 
overrides the clock and clears the register if 
the PL is not active. The parallel load inputs 
override the MR forcing the flip-flops HIGH if 
both are activated simultaneously. Howev­
er, for predictable operation, both signals 
should not be deactivated simultaneously. 

LOGIC DIAGRAM 

vee = Pin 5 
GND = Pin 12 
( ) = Pin numbers 

(15) 

00 

(14) 

0, 

54174 SERIES Ilgli" 

MODE SELECT -FUNCTION TABLE 

OPERATING MODE 
INPUTS 

PL On MR CP Os 00 

Parallel Load H L X X X 00 
H H X X X 

Reset (clear) L X L X X 

Shift right L X H t I 
L X H t h 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW~to-HIGH clock transition 
L = LOW voltage level 
I = LOW voltage level one setup time prior to the LOW-ta-HIGH clock transition 

H 

L 

L 
H 

01 

OJ 
H 

L 

qO 
qO 

qn = Lower case letters indicate the state of the referenced output one setup time prior to 
the LOW-la-HIGH clock transition 

X = Don't care 
t = LOW-ta-HIGH clock transition 

(13) 

02 

(11) 

03 

SjgnotiGS 

(10) 

04 

OUTPUTS 

02 03 04 

02 03 04 
H H H 

L L t 
qj q2 q3 
qj q2 q3 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

I Mil 68 
ICC Supply current VCC = MaxI Com 79 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS 
CL = 15pF 
RL = 4000 

Min Max 

fMAX Maximum clock frequency Figure 1 10 

tpLH Propagation delay 
Figure 1 

40 
tPHL Clock to output 40 

tpLH 
Propagation delay Parallel Load 

Figure 2 35 
or Parallel Data to output 

tpHL 
Propagation delay 

Figure 2 55 
MR to output 

AC SETUP REQUIREMENTS: T A = 250C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw (L) Clock pulse width, LOW Figure 1 

tw (L) MR pulse width, LOW Figure 2 

tw (H) 
Parallel Load or Data 

Figure 2 
pulse width, HIGH 

ts Setup time Os to CP Figure 3 

th Hold time Os to CP Figure 3 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 545/74S and 54L5/74LS specifications. 
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54174 

Min Max 

35 

30 

30 

30 

0 

54S174S 54LS/74LS 

Min Max Min Max 
UNIT 

20 mA 

20 mA 

54S174S 54LS174LS 

CL = 15pF 
UNIT 

RL = 2KU 

Min Max Min Max 

25 MHz 

40 ns 
40 ns 

35 ns 

55 ns 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

20 ns 

30 ns 

30 ns 

30 ns 

0 ns 



CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5. 

Figure 1 

DATA SETUP AND HOLD TIME 

D 

CP 

Q ___ --J1 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5. 
The shaded areas indicate when the input is permitted to change for predictable OLltput 
performance. 

Figure 3 

54/74 SERIES 1186" 

PARALLEL LOAD AND PARALLEL DATA TO OUTPUT 
DELAYS AND MASTER RESET TO OUTPUT DELAY 

PL.Dn ___ VMJf \"'V_M __________ _ 
1-'W--1 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5. 

Figure 2 
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54174100 

DESCRIPTION FEATURES 
The "100" is a Dual 4-Bit Transparent Latch_ 
Each 4-bit latch has an active HIGH enable 
for easy expansion_ When the Enable input 
(E) is HIGH,the data on the 0 inputs is load: 
ed into the latch and appear at the outputs. 
A LOW on the enable will latch the data and 
hold the outputs stable. 

• Two independent 4-blt latches 
• See ·116" for asynchronous Master 

Reset version 
• See "373" for 2o-pln package version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V ± 5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP N74100N 

Ceramic DIP N74100F S54100F 

Flatpak S54100W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE(a) 

PINS DESCRIPTION 

E Enable (active HIGH) input 

00.03 Data inputs 

00.0 3 Latch outputs 

NOTE 

a. The slashed numbers indicate different parametric values 10r Military/Commercial 
temperature ranges respectively. 
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IIH (ILA) 
IIL(mA) 

IIH <!LA) 
IIL(mA) 

IOH (ILA) 
IOL(mA) 

LOGIC SYMBOL 

23 2 3 22 21 12 11 10 15 16 

5 4 19 20 

vee - Pin 24 
GND = Pin 7 

PIN CONFIGURATION 

D1b 

54174 54S174S 

320 
-12.8 

80 
-3.2 

-400 
16 

8 9 18 17 

Vee 

Ea 

02. 

03. 

02. 

02b 

03b 

D3b 

D2b 

54LS174LS 



FUNCTIONAL DESCRIPTION MODE SELECT-FUNCTION TABLE LOGIC DIAGRAM 
The "100" has two independent 4-bit trans­
parent latches. Each 4-bit latch is controlled 
by an active HIGH Enable input (El. When E 
is HIGH. the data enters the latch and ap­
pears at the output. The outputs follow the 
data inputs as long as E Is HIGH. The dsta on 
the 0 inputs one set-up time before the 
HIGH-to-LOW transition of the enable will be 
stored in the latch: The latched outputs re­
main stable as long as the enable is LOW. 

OPERATING 

MODE 

Data Enabled 

Data Latched 

H = HIGH voltage level 
L" = LOW voltage level 
X = Don't care 

INPUTS 

E Dn 

H L 
H H 

L X 

OUTPUTS 

On 

L 
H 

q 

q = Lower CBse lettera indicate the atate of referenced 
output one setup time prior to the HIGH·to·LOW En­
able transition. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

Vee = Max. Mil 92 
ICC Supply current 

All inputs = OV Com 106 

AC CHARACTERISTICS: TA=25"C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay 
Figure 1 

tPHL Enable to output 

tpLH Propagation delay 
Figure 2 

tpHL Data to output 

NOTE 

b. For family de characteristic., aee Inside front cover for 54/74 and 54H/74H, and aee 
Inside back cover for 54S174S and 54LSI74LS specificatlons_ 

54174 

CL = 15pF 
RL = 4000 

Min Max 

30 
15 

30 
25 

AC SETUP REQUIREMENTS: T A = 25"C (See Section 4 for Test Circuits and Conditions) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

tw Enable pulse width Figure 1 20 

ts Setup time Data to enable Figure 3 20 

th Hold time Data to enable Figure 3 5.0 

smoot.es 

(EACH LATCH) 

D 

54S174S 54LS174LS 

Min Max Min Max 

54S174S 54LS/74LS 

Min Max Min Max 

54S174S 54LS174LS 

Min Max Min Max 

UNIT 

mA 

mA 

UNIT 

ns 
ns 

ns 
ns 

UNIT 

ns 

ns 

ns 

161 



AC WAVEFORMS 
LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

VM = 1.5V for 54/74 and 548/748; VM • 1.3V for 54L8/74L8 

Figure 1 

DATA SETUP AND HOLD TIMES 

VM = 1.5V for 54174 and 548/748; VM - 1.3V for 54L8/74L8 

.The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 3 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

VM - 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 2 
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54H/74H101 

DESCRIPTION 

The "101" is a JK Negative Edge-Triggered 
Flip-Flop featuring AND-OR gated JK in­
puts and a direct Set input. The Set (So) is an 
asynchronous active LOW input. When 
LOW, the So overrides the clock and data 
inputs and sets the Q output HIGH and the 
Q output LOW. 

A HIGH level on the Clock (CP) input en­
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may change while the CP is HIGH, 
and the flip-flop will perform according to 
the Truth Table as long as minimum setup 
and hold times are observed. Output state 
changes are initiated by the HIGH-to-LOW 
transition of CPo 

LOGIC SYMBOL 

So 

13 -----<1>cp 

,. 
ORDERING CODE (See Section 9 for further Package and Ordering Information) 11 

PACKAGES 
PIN COMMERCIAL RANGES 

CONF. vee = sv ± S%; TA = O'C to +70'C 

Plastic DIP ril74H101N 

MILITARY RANGES 
vce = sv ± 10%; TA = -SS'C to +125'C 

12 

vee = Pin 14 
GNO = Pin 7 

Pin numbers for pin configuration "A" 

Fig. A 
PIN CONFIGURATIONS 

Ceramic DIP Fig. A N74H101F S54H101 F 

Flatpak Fig. B S54H101W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54174 54H174H 54S174S 54LS/74LS 

CP 
Clock hH (p.A) -1.0 
input IlL (mA) -4.8 

So Set rlH (p.A) 100 
input IlL (mA) -2.0 

Data IIH (p.A1 50 
JK inputs IlL (mA) -2.0 

Q & Q Outputs 
IOH (p.A) -500 
IOL (mA) 20 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

IIH (CP) Input HIGH Vcc = Max, Vcp = 2.4V 
current 

Icc Supply current Vec = Max, Vcp = OV 

NOTES 

B. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54174 and 54H174H and see 
inside back cover for 5481748 and 54LS174LS specification. 

54174 

Min Max 

Si!lDotiCS 

54H174H 

Min Max 

0 -1.0 

38 

Figure A 

Figure B 

54S/74S 54LS/74LS 

Min Max Min Max 

Q 

UNIT 

mA 

mA 
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LOGIC DIAGRAM 

Q--~----------------------, .,---------,..-------'------,r-- Q 

SD---r----------+-~+--i~~_+--+_----~ 

K'a 

K'b 

MODE SELECT - TAUTH TABLE 

OPERATING MODE 
SD 

Asynchronous Set L 
Toggle H 
Load "0" (Reset) H 
Load "1" (Set) H 
Hold "no change" H 

H HIGH voltage level steady state. 
L LOW voltage level steady state. 

INPUTS 

CP J 

X X 
I h 
I I 
I h 
I I 

K 

X 
h 
h 
I 
I 

HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

X Don't care. 
Q lower case letters inaicate the state of the referenced output prior to the HIGH-to­

LOW Clock transition. 
(Jla - J1b) + (J2a • J2bl 

K (Kla • K1b) + (K2a· K2b) 

OUTPUTS 

Q Q 

H L 
q q 
L H 
H L 
q q 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions) 

54174 54H174H 

PARAMETER TEST CONDITIONS 
CL = 25pF 
RL = 2800 

Min Max Min Max 

fMAX Maximum Clock Waveform 4 40 
frequency 

tPLH Propagation delay 
Waveform 4 

15 
tpHL Clock to output 20 

tPLH Waveform 5 12 

tPHL 
Propagation delay Waveform 5, CP ='HIGH 20 
Set to output 

tPHL Waveform 5, CP = LOW 35 
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54S174S 54LS/74LS 

UNIT 

Min Max Min Max 

MHz 

ns 
ns 

ns 

ns 

ns 



AC SETUP REQUIREMENTS T A = 25°C (See Section 4 for Waveforms and Conditions) 

54/74 54H/74H 54S/74S 54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max Min Max Min Max 

tw(H) Clock pulse Waveform 4 10 ns 
width (HIGH) 

tw(U 
Clock pulse Waveform 4 15 ns 
width (LOW) 

tw(U Set pulse 
Waveform 5 16 ns width (LOW) 

ts(H) Setup time HIGH Waveform 4 10 ns J or K to Clock 

th(H) Hold time HIGH Waveform 4 0 ns 
J or K to Clock 

ts(U Setup time LOW 
Waveform 4 13 J or K to Clock ns 

th(U Hold time LOW Waveform 4 0 ns 
J or K to Clock 
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54H/74H102 

DESCRIPTION 
The "102" is a JK Negative Edge-Triggered 
Flip-Flop with gated JK inputs and direct 
Set and Reset inputs. The Set (80) and Reset 
(AD) are asynchronous active LOW inputs. 
When LOW, they override the clock and 
data inputs forcing the outputs to their 
steady state level as shown in the Truth 
Table. 

A HIGH level on the Clock (CP) input en­
ables the J and Kinputs and data will be 
accepted. The logic levels at the J and K 
inputs may change while the CP is HIGH, 
and the flip~flop will perform according to 
the Truth Table as long as minimum setup 
and hold times are observed. Output state 
changes are initiated by the HIGH-to-LOW 
transition of CPo 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5%; TA = O'C 10 +70'C Vcc = 5V ± 10%; TA = -5S'C to '12S'C 

Plastic DIP Fig. A N74H102N 

Ceramic DIP Fig. A N74H102F S54H102F 

Flatpak Fig. B S54H102W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54/74 54H/74H 54S174S 54LS/74LS 

CP Clock input 
IrH (/lA) -1.0 
IlL (rnA) -4.8 

Fio Reset input 
IIH (/lA) 100 
IlL (rnA) -2.0 

So Set input 
IIH (/lA) 100 
ilL (rnA) -2.0 

JK Data inputs 
IIH (/lA) 50 
ilL (rnA) -2.0 

Q & Q Outputs 
IOH (/lA) -500 
IOL(mA) 20 

LOGIC SYMBOL 

'2 ---$cp 

,. 
" - ....... "'-, 

Vce = Pin 14 
GNO= Pin 7 

,3 

So 

Pin numbers for pin configuration "A." 

PIN CONFIGURATIONS 

Figure A 

Figure B 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

IIH (CP) Input HIGH 
Vee = Max, Vep = 2.4V 

current 

lee Supply current Vee = Max, Vcp = OV 

NOTES 

B. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54/74 and 54Hfl4H and see 
inside back cover for 54S174S and 54LS/74LS specification. 

54174 

Min Max 

166 !ii!)DOliC!i 

54H/74H 54S174S 54LS/74LS 

Min Max Min Max Min Max 

0 -1.0 

38 

Q 

UNIT 

rnA 

rnA 



LOGIC DIAGRAM 

Q--~--------------~ 

" '2 
'3 

~----------------~Q 

RD 
J, 

~~====O(-1~~J2 
Ja 

MODE SELECT-TRUTH TABLE 

OPERATING MODE 

Asynchronous Set 
Asynchronous Reset (Clear) 
Undetermined (c) 
Toggle 
Load "0" (Reset) 
Load "1" (Set) 
Hold "no change" 

HIGH voltage level steady state. 
LOW voltage levet steady state. 

So 

L 
H 
L 
H 
H 
H 
H 

INPUTS 

RO CP 

H X 
L X 
L X 
H I 
H I 
H I 
H I 

PUTPUTS 

J K Q Q 

X X H L 
X X L H 
X X H H 
h h q q 
I h L H 
h I H L 
I I q q 

H 
L 
h 

x 
q 

HtGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
Don't care, 
Lower case letters indicate the state of the referenced output prior to the HIGH-to­
LOW Clock transition. 

J J1 • J2. J3 
K K1 • K2. K3 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions) 

54174 54H174H 54S174S 

PARAMETER TEST CONDITIONS CL= 25pF 
RL= 2800 

Min Max Min Max Min Max 

fMAX 
Maximum Clock 

Waveform 4 40 
frequency 

tpLH Propagation delay 15 
tPHL Clock to Output Waveform 4 20 

tpLH 
Propagation delay Waveform 5 12 

tpHL Set or Reset Waveform 5, CP = HIGH 20 

tPHL 
to Output 

Waveform 5, CP = LOW 35 

AC SETUP REQUIREMENTS T A = 25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tw(H) Clock pulse 
Waveform 4 width (HIGH) 

twILl 
Clock pulse 

Waveform 4 width (LOW) 

twILl 
Set or Reset pulse 

Waveform 5 width (LOW) 

ts(H) 
Setup time HIGH 

Waveform 4 J or K to Clock 

th(H) 
Hold time HIGH 

Waveform 4 J or K to Clock 

ts(Ll 
Setup time LOW 

Waveform 4 J or K to Clock 

th(Ll 
Hold time LOW 
J or K to Clock Waveform 4 

NOTE 

c. Both outputs will be HIGH while both SD and RD are LOW, but the output states are 
unpredictable if So and RD go HIGH simultaneously. 

54174 

Min Max 

SmnotiCB 

54H174H 54S174S 

Min Max Min Max 

10 

15 

16 

10 

0 

13 

0 

54LS/74LS 

UNIT 

Min Max 

MHz 

ns 
ns 

ns 

ns 

ns 

54LS/74LS 
UNIT 

Min Max 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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DUll· JI· EDGE TRIGGERED FLlP.EtOP 54/14 SERIES "Ill" 

54H174H103 

DESCRIPTION 
The "103" is a Dual JK Negative Edge­
Triggered Flip-Flop with separate Clock 
and direct Reset inputs. The Reset <Ro) isan 
asynchronous active lOW input. When 
LOW, the Ae overrides the Clock and data 
inputs and resets (clears) the flip-flop. 

A HIGH level on the Clock (CP) input en-

abies the J and K inputs and data will be 
accepted. The logic levels at ttJe J and K 
inputs may cl:lahge while the CP is HIGH, 
and the flip-ff9P will perform according to 
the Truth Table as long as minimum setup 
and hold times are observed. Output state 
changes are initiated by the HIGH-to-LOW 
transition of CPo 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc= sv± S'I\o; TA = O"C to +70°C vcc = sv ± 100/0; TA = -5Soc to +lZSOC 

Plastic DIP Fig. A N74H103N 

Ceramic DIP Fig. A N74H103F S54H103F 

Flatpak Fig. A S54H103W 

INPUT AND OUTP.UT LOADING AND FAN-.OUT TABLE (a) 

PINS 54n4 54Hn4H 54S/74S 54LSn4LS 

CP Clock input 
IIH (p.A) -1.0 
hL.(mAl -4.8 

AD Reset input 
hH (p.A) 100 
hL(mAI -2.0 

JK Data inputs 
hH (p.A) 50 
IIL(mA) -2.0 

Q &0 Outputs 
IOH (p.A) -500 
IOL(mA) 20 

LOGIC SYMBOL 

CP 

3 K 
RD 

Vcc= Pin 4 
GND = Pin 11 

Q 12 7 J 

Q 13 10 K 

PIN CONFIGURATION 

Figure A 

CP 

RD 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

IIH(CP) Input HIGH 
Vee = Max, Vep ;= 2.4V 

current 

lee Supply current Vee = Mli\x, Vep = OV 

NOTES 

"8. The slashed numbers indicate differerit parametric values for Military/Commercial 
tempt;trature ranges respectively. 

b. For family de characteristics, see inside front cover for 54/74 arid 54H/74H and see 
inside back cover for 54S174S and 54LS174LS specification. 

54n4 

Min Max 

168 Sl!IootlCS 

54Hn4H 54Sn4S 54LS/74LS 

Min Max Min Max Min Max 

0 -1.0 

76 

Q 9 

Q 8 

UNIT 

mA 

mA 



LOGIC DIAGRAM 

Q 

K 

CP 

MODE SELECT-TRUTH TABLE 

H 
L 
h 
I 
X 
q 

OPERATING MODE 

Asynchronous Reset (Clear) 
Toggle 
Load "0" (Reset) 
Load "1" (Set> 
Hold "no change" 

HIGH voltage level steady state. 
LOW voltage level steady state. 

RD 

L 
H 
H 
H 
H 

INPUTS 

CP J 

X X 
I h 
I I 
I h 
I I 

OUTPUTS 

K Q Q 

X L H 
h q q 
h L H 
I H L 
I q q 

HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
LOW voltage level one setup time prior to the HIGH-ta-lOW Clock transition. 
Don't care. 
Lower case letters indicate the state of the referenced output prior to the HIGH-to­
LOW Clock transition. 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions) 

54174 54H/74H 54S/74S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 25pF UNIT 
RL =2800 

Min Max Min Max Min Max Min Max 

fMAX Maximum Clock 
Waveform 4 40 MHz frequency 

tPLH Propagation delay 15 ns 
tPHL Clock to Output Waveform 4 20 ns 

tpLH Propagation delay Waveform 5 12 ns 

tPHL Reset to Output Waveform 5, CP = HIGH 20 ns 

tpHL Waveform 5, CP = LOW 35 ns 

AC SET-UP REQUIREMENTS T A = 25°C (See Section 4 for Waveforms and Conditions) 

54174 54.H/74H 54S/74S 54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max Min Max Min Max 

tw(H) Clock pulse width (HIGH) Waveform 4 10 ns 

tw(U Clock pulse width (LOW) Waveform 4 15 ns 

tw(U Set or Reset pulse width (LOW) Waveform 5 16 ns 

ts(H) Setup time HIGH J or K to Clock Waveform 4 10 ns 

th(H) Hold time HIGH J or K to Clock Waveform 4 0 ns 

h(U Setup time LOW J or K to Clock Waveform 4 13 ns 

th(U Hold time LOW J or K to Clock Waveform 4 0 ns 
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DUlL 11 ED.!E TRIGGERED fLIP. flOP S4%7a SERIES 106" 

54H/74H106 

DESCRIPTION 
The "106" is a Dual JK Negative Edge­
Triggered Flip-Flop with individual JK, 
Clock, direct Set and. direct Reset inputs. 
The Set {So) and R.eset {Ro) are asynchro­
nous active LOW inputs. When LOW, they 
override the Clock and data inputs forcing 
the outputs to their steady state level as 
shown in the Truth Table. 

A HIGH level on the Clock (CP) input en­
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may change while the CP is HIGH, 
and the flip-flop. will perform according to 
the Truth Table as long as minimum setup 
and hold times are observed. Output state 
changes are initiated by the H IGH-tO-LOW 
transition of "I5P. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. vcc = sv ± S"Io; T A = O'C to '70'C vcc = sv ± 10"10; T A = -5S'C to '12S'C 

Plastic DIP Fig. A N74H106N 

Ceramic DIP Fig. A N74H106F g54H106F 

Flatpak Fig. A S54H106W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(IiI) 

PINS 54/74 54H/74H 54S1746 54LS/74LS 

CP 
hH (mA) -1.0 

Clock input IlL (mA) -4.8 

hH (j.lA) 
.. 

100 
Ro Reset input IlL (mA) -2.0 

So Set input 
hH (j.lA) 100 
hL(mA) -2.0 

JK Data inputs 
IIH (j.lA) 50 
hL (mA) -2.0 

Q & a Outputs 
IOH (j.lA) -500 

.IOL(mA) 20 

LOGIC SYMBOL 

~ ;.. 
4- J 

So 
0-'5 9 - J 

So 

,< >CP &< >CP 

'6- K Q -'4,2- K 
Ao AO 

y ~ 

vcc = Pin 5 
GNO = Pin 13 

PIN CONFIGURATION 

K, 

S01 

GND 

vcc 

CP2 

R02 

Figure A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

IIH(CP) Input HIGH current Vee = Max, Vep = 2.4V 

lee Supply current Vee = Max, Vcp = OV 

NOTES 

a. The slashed numbers. indicate different parametriC values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics. see Inside front cover for 54/74 and 54H/74H and see 
inside back cover for 545/745 and 54L5fl4L5 specification. 

54/74 

Min Max 

170 91!110tiG9 

54H/74H 5461746 54LS174LS 

Min Max Min Max Min Max 

0 -1.0 

76 

01-11 

0.""'. 

UNIT 

mA 

mA 



LOGIC DIAGRAM 

a-+-G-t-C( )0-_-0-+-0 

MODE SELECT-TRUTH TABLE 

H 
L 

I 
X 
Q 

OPERATING MODE 

Asynchronous Set 
Asynchronous Reset (Clear) 
Undetermined (c) 
Toggle 
Load "0" (Reset) 
Load "1" (Set) 
Hold "no change" 

HIGH voltage level steady state. 
LOW voltage level steady stale. 

SD 

L 
H 
L 
H 
H 
H 
H 

INPUTS 

RD CP' 

H X 
L X 
L X 
H I 
H I 
H I 
H I 

OUTPUTS 

J K Q Q 

X X H L 
X X L H 
X X H H 
h h q q 
I h L H 
h I H L 
I I q q 

HIGH voltage level one setup time prior to the HIGH~to~LOW Clock transition. 
LOW voltage level one setup time prior to the HIGH-ta-LOW Clock transition. 
Don't care. 
Lower case letters indicate the state of the referenced output prior to the HIGH-to­
LOW Clock transition. 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions) 

54/74 54H174H 54S174S 

PARAMETER TEST CONDITIONS 
CL = 25 pF 
RL = 2800 

Min Max Min Max Min Max 

fMAX 
Maximum Clock Waveform 4 40 
frequency 

tpLH Propagation delay Waveform 4 
15 

tPHL Clock to Output 20 

tpLH Propagation delay Waveform 5 12 -
tPHL Set or Reset Waveform 5, CP = HIGH 20 - to Output 
tPHL Waveform 5, CP = LOW 35 

AC SETUP REQUIREMENTS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw(H) 
Clock pulse Waveform 4 
width (HIGH) 

tw(U 
Clock pulse Waveform 4 
width (LOW) 

tw(U 
Set or Reset pulse Waveform 5 
width (LOW) 

Setup time HIGH ts(H) 
J or K to Clock 

Waveform 4 

th(H) 
Hold time HIGH 

Waveform 4 
J or K to Clock 

ts(U 
Setup time LOW 

Waveform 4 J or K to Clock 

th(U Hold time LOW 
Waveform 4 J or K to Clock 

NOTE 

c. Both outputs will be HIGH while both So and RD are LOW, but the output states are 
unpredictable ifSD and AD go HIGH simultaneously. 

54/74 

Min Max 

9!!)notlC9 

54H174H 54S/74S 

Min Max Min Max 

10 

15 

16 

10 

0 

13 

0 

54LS/74LS 

UNIT 

Min Max 

MHz 

ns 
ns 

ns 

ns 

ns 

54LS/74LS 
UNIT 

Min Max 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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54/74107 
54LS174LS107 

DESCRIPTION 
The "107" is a dual Flip-Flop with individual 
JK, Clock and direct Reset inputs. The 
74107 isa positive pulse triggered flip-flop. 
JK information is loaded into the master 
while the Clock is HIGH and transferred to 
the slave on the HIGH-to-LOW Clock tran­
sition. For these devices the J and K inputs 
should be stable while the Clock is HIGH for 
conventional operation. 

The 74LS107 is a negative edge triggered 
flip-flop. The J and K inputs must be stable 
one setup time prior to the HIGH-to-LOW 
Clock transition for predictable operation. 

The Reset (Ro) is an asynchronous active 
LOW input. When LOW, it overrides the 
Clock and data inputs forcing the Q output 
LOW and the Q output HIGH. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc: 5V ± 5%; TA: O·C 10 >70·C Vcc: 5V ± 10%; TA : -SS·C 10 >125·C 

Plastic DIP Fig. A N74107N • N74LS107N 

Ceramic DIP Fig. A N74107F • N74LS107F S54107F • S54LS107F 

Flatpak Fig. A S54107W • S54LS107W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54/74 54HI14H 54SI14S 54LSI14LS 

CP 
Clock IIH l!LA) 80 80 
input IlL (mA) -3.2 -0.8 

Ro 
Reset IIH (!LA) 80 60 
input IlL (mA) -3.2 -0.8 

JK 
Data ilH (!LA) 40 20 
inputs ilL (mA) -1.6 -0.4 

Q & Q Outputs 
IOH (!LA) -400 -400 
IOL (mA) 16 4/8 (a) 

LOGIC SYMBOL 

1- J br 3 8- J 

12 <J ~ep 9-(; f>ep 

4- K 0-2 11_K 
RO RO 

;; ~ 
~ 

Vee: Pin 14 
GNO: Pin 7 

PIN CONFIGURATION 

Figure A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

Icc Supply current Vcc = Max, Vcp = OV 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 5481748 and 54LS174LS specification. 

54/74 

Min Max 

40 

172 SmRl!tiCS 

54H/74H 54S/74S 54LS/74LS 

Min Max Min Max Min Max 

8.0 

o-s 

0-6 

UNIT 

mA 



LOGIC DIAGRAM /MODE SELECT-TRUTH TABLE 

INPUTS OUTPUTS 

o 

K---...!====fl 

OPERATING MODE 

Asynchronous Reset (Clear) 

H 
L 

Toggle 

Load "0" (Reset) 

Load" 1" (Set) 

Hold "no change" 

HIGH voltage level steady state. 
LOW voltage level steady state. 

RD CP(d) 

L X 

H .n. 
H .n. 
H .n.. 

H I"1. 

J K Q Q 

X X L H 

h h q q 

I h L H 

h I H L 

I I q q 

HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transitionlcl. 
LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition Icl. 

X Don't care. 
q Lower case letters indicate the state of the referenced output prior to HIGH-to­

LOW Clock transition . 
.n. = Positive clock pulse. 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions) 

54n4 54H/74H 54sn4S 

PARAMETER TEST CONDITIONS CL = 15 pF 
RL = 4000 

Min Max Min Max Min Max 

fMAX 
Maximum Clock Waveform 4 15 
frequency 

tpLH Propagation delay 25 
tPHL Clock to Output Waveform 4 40 

tpLH Propagation delay 
Waveform 5 

25 
tpHL Reset to Output 40 

AC SETUP REQUIREMENTS T A = 25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tw(H) Ciock pulse 
Waveform 4 width (HIGH) 

tw(Ll Clock pulse 
Waveform 4 width (LOW) 

tw(Ll Set or Reset pulse 
Waveform 5 width (LOW) 

Is 
Setup time 

Waveform 4 J or K to Clock 

th 
Hold time Waveform 4 
J or K to Clock 

NOTES 

c. The J and K inputs of the 54/74107 must be stable while the Clock is HIGH for 
conventional operation. I 

d. The 54LS174LS107 Is edge triggered. Data must be stable one setup time prior to the 
negative edge of the Clock for predictable operation. 

54n4 

Min Max 

20 

47 

25 

(c) 

0 

smnOliGS 

54H174H 54S174S 

Min Max Min Max 

54LSn4LS 

CL = 15 pF 
UNIT 

RL = 2k 0 

Min Max 

30 MHz 

20 ns 
30 ns 

20 ns 
30 ns 

54LS/74LS 
UNIT 

Min Max 

20 ns 

13 ns 

25 ns 

20 ns 

20 ns 
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54H/74H108 

DESCRIPTION 
The "108" is a Dual JK Negative Edge­
Triggered Flip~Flop with individual JK and 
direct Set inputs, and common Clock and 
Reset inputs. The Set (So) and Reset (Ro) are 
asynchronous active LOW inputs. When 
LOW, they override the Clock and data 
inputs forcing the outputs to their steady 
state level as shown in the Tr.uth Table. 

A HIGH level on the Clock (CP) input en­
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may change while the CP is HIGH, 
and the flip-flop will perform according to 
the Truth Table as long as minimum setup 
and hold times are observed. Output state 
changes are initiated by the HIGH-to-LOW 
transition of CPo 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5%; TA = O'C to +70'C Vcc = 5V ± 10%; TA = -SS'C to +125'C 

Plastic DIP Fig. A N74H108N 

Ceramic DIP Fig. A N74H108F S54H108F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54/74 54H174H 54S/74S 54LS174LS 

CP Clock IIH (p.A) -1.0 
input III (mA) -9.6 

Ro Reset IIH (p.A) 200 
input ill (mA) -4.0 

So Set' IH(p.A) 100 
input IlL (mA) -2.0 

JK 
Data ilH (p.A) 50 
inputs IlL (iliA) -2.0 

- IOH (p.A) -500 
Q & Q Outputs IOL(mA) 20 

LOGIC SYMBOL 

4- J 

-~ i>CP 

1 K 

12 

Vee = Pin 14 
GND = Pin 7 

g 
So 

01""2 11- J 

l..-.< ~CP 

RO 01-3 8- K 

Y 

PIN CONFIGURATION 

Figure A 

~ 
So 

RO 

:f 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

- Vcc = Max, Vcp = 2.4V IIH (CP) Input HIGH current 

Icc Supply current Vcc = Max, Vcp = OV 

NOTES 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inSide front cover for 54174 and 54H/74H and see 
inside back cover for 545174S and 54L5/74L5 specification. 

54174 

Min Max 

174 SmootiOS 

54H/74H 54S1745 54L5/74L5 

Min Max Min Max Min Max 

0 -1.0 

76 

of-

01-

UNIT 

mA 

mA 



dIJIt_· JK EDGE TRIGGERED FLIP FLOP 

LOGIC DIAGRAM 

TO OTHER 
FLlP·FLOP 

54/74 SERIES "108" 

MODE SELECT-TRUTH TABLE 

OPERATING MODE 

Asynchronous Set 
Asynchronous Reset (Clear) 
Undetermined (c) 
Toggle 
Load "0" (Reset) 
Load "1" (Set) 
Hold "no change" 

H 
L 

HIGH voltage level steady state. 
LOW voltage I'wel steady state. 

SD 

L 
H 
L 
H 
H 
H 
H 

INPUTS 

RD CP 

H X 
L X 
L X 
H I 
H I 
H I 
H I 

~UTPUTS 
J K Q Q 

X X H L 
X X L H 
X X H H 
h h -q q 
I h L H 
h I H L 
I I q q 

x 
q 

HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
LOW voltage level one setup time prior to the HIGH-ta-LOW Clock transition. 
Don't care. 
Lower case letters indicate the state of the referenced output prior to the HIGH-to­
LOW Clock transition. 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions) 

54/74 54H/74H 54S/74S 

PARAMETER TEST CONDITIONS CL= 25pF 
RL= 2800 

Min Max Min Max Min Max 

fMAX 
Maximum Clock 

Waveform 4 40 
frequency 

tPLH Propagation delay 
Waveform 4 15 

tPHL Clock to Output 20 

tpLH Propagation delay Waveform 5 12 

tPHL Set or Reset Waveform 5, CP = HIGH 20 

tPHL 
to Output 

Waveform 5, CP = LOW 35 

AC SETUP REQUIREMENTS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw(H) 
Clock pulse 

Waveform 4 width (HIGH) 

twILl 
Clock pulse 

Waveform 4 width (LOW) 

twILl Set or Reset pulse 
Waveform 5 width (LOW) 

ts(H) 
Setup time HIGH 

Waveform 4 J or K to Clock 

th(H) Hold time HIGH 
Waveform 4 J or K to Clock 

ts(Ll 
Setup time LOW 

Waveform 4 J or K to Clock 

th(Ll 
Hold time LOW 
J or K to Clock Waveform 4 

NOTE 

c. Both outputs will be HIGH while both So and AD are LOW, but the output states are 
unpredictable if So and AD go HIGH simultaneously. 

54174 54H/74H 54S174S 

Min Max Min Max Min Max 

10 

15 

16 

10 

0 

13 

0 

54LS/74LS 

UNIT 

Min Max 

MHz 

ns 
ns 

ns 

ns 

ns 

54LS/74LS 
UNIT 

Min Max 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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54174109 
54LS174LS109 

DESCRIPTION 
The "109" is a Dual Positive Edge-Triggered 
JK-Type Flip-Flo'p featuring individual J, K. 
clock, set and reset inputs; also comple­
mentary a and a outputs. 

Set (SO) and Reset (RO) are asynchronous 
active LOW inputs and operate independ­
ently of the clock input. 

The J and K are edge-triggered inputs which 
control the state changes of the flip-flops as 
described in the Mode Select-Truth Table. 

The J and Kinputs must be stable just one 
,et-up time prior to the LOW-to-HIGH transi­
tion of the clock for predictable operation. 
The JK design allows operation as a 0 flip­
flop by tying the J and K inputs together. 

Althoughthe clock input is level sensitive, 
the positive transition of the clock pulse be­
tween the O.SV and 2.0V levels should be 
equal to or less than the clock to output 
delay time for reliable operation. 

ORDERING CODE (See Section 9 for further Package and OrderIng Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF_ VCC=5V ± 5%; TA=OOC to +700c VCC=5V± 10%; TA=-55oo to +12500 

Plastic DIP Fig. A N74109N • N74LS1()9N 

Ceramic DIP Fig. A N74109F • N74LS109F S54109F • S54LS109F 

Flatpak Fig. A S54109W • S54LS1 09W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS 54174 54H174H 5481748 54L8174LS 

J,K Data IIH (}tA) 40 20 
Inputs IlL (rnA) -1.S -0.4 

CP 
Clock IIH (itA) SO 20 
Input liL (rnA) -3.2 -0.4 

So 
Set IIH (itA) 80 40 
Input IlL (rnA) -3.2 -0.8 

RO 
Reset IIH (itA) 160 40 
Input IlL (rnA) -4.8 -0.8 

a&e Outputs IOH (itA) -800 -400 
IOL (rnA) 16 4/8(a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

LOGIC SYMBOL 

11 

So a 6 ,. 
So 

12 

7 13 

,. 
vce" Pin 16 
GND" PinB 

PIN CONFIGURATION 

Figure A 

54174 54H174H 54S/748 54LS174LS 
PARAMETER TEST CONDITIONS 

ICC Supply current VCC = Max, VCP = OV 

NOTES 

a. The slashed numbers indicate different parametric values for Military I Commercial 
temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 54S 17 4S and 54LS 17 4LS specification. 

Min Max 

30 
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Min Max Min Max Min Max 

8.0 

a 10 

ii 

UNIT 

rnA 



LOGIC DIAGRAM 

cp----+-+--<I 

MODE SELECT-TRUTH TABLE 

OPERATING MOOE 

Asynchronous Set 
Asynchronous Reset (Clear) 
Undetermined (c) 

Toggle 
Load "0" (Reset) 
Load "1" (Set) 
Hold "no change" 

H = HJGH voltage Jevel steady state 
L = LOW vo"age level steady state 

So 

L 
H 
L 

H 
H 
H 
H 

INPUTS 

RO CP 

H X 
L X 
L X 

H i 
H t 
H t 
H t 

h = HIGH voltage level one setup lime prior 10 Ihe LOW-la-HIGH Clock Iransilion 
I = LOW voltage level one selup time prior 10 Ihe LOW-la-HIGH Clock transition 
X = Don't care. 

J 

X 
X 
X 

h 
I 
h 
I 

q = Lower case leHers indicate the state of the referenced output prior to the LOW·to­
HIGH Clock Irensitlon 

t = LOW-la-HIGH Clock Iransition 

)J-~-~-Q 

p--4-~_+--li 

OUTPUTS 

K Q Q 

X H L 
X L H 
X H H 

I q q 
h L H 
I H L 
h q Ii 

Ijgnoticl 



AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions) 

54174 54H174H 54S/74S 54LS174LS 

PARAMETER TEST CONDITIONS CL = 15pF CL = 15pF 
UNIT 

RL = 400ll RL = 2kO 

Min Max Min Max Min Max Min Max 

IMAX Maximum clock frequency Waveform 3 25 25 MHz 

tpLH . Propagation delay 
Waveform 3 

16 25 ns 
tpHL Clock to output 18 40 ns 

tpLH Propagation delay 
Waveform 5 

15 25 ns 
tPHL Reset to output 25 40 ns 

tpLH Propagation delay 
Waveform 5 

15 25 ns 
tpHL Set to output 35 40 ns 

AC SET -UP REQUIREMENTS TA = 250C (See Section 4 for Waveforms and Conditions) 

54174 54H174H 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max Min Max 
UNIT 

tW(H) 
Clock pulse 

Waveform 3 20 25 ns 
width (HIGH) 

tW(L) 
Clock pulse 

Waveform 3 20 15 ns 
width (LOW) 

tW(L) 
Set or Reset pulse 

Waveform 5 20 25 ns 
width (LOW) 

ts 
Setup time 

Waveform 3 10 20 ns 
J or K to clock 

th 
Hold time 

Waveform 3 
J or K to clock 

6.0 5.0 ns 
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DUAL JK EDGE TRIGGLltLD rElP FLOP 

54S/74S112 
54LS174LS112 

DESCRIPTION 
The "112" is a Dual JK Negative Edge­
Triggered Flip-Flop featuring individual J, 
K, Clock, Set and Reset inputs. The Set (So) 
and Reset (Ro) inputs, when LOW, set or 
reset the outputs as shown in the Truth 
Table regardless of the levels at the other 
inputs. 

A HIGH level on the Clock (CP) input en­
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP is HIGH and the flip-flop will perform 
according to the Truth Table as long as 
minimum setup and hold times are ob­
served. Output state changes are initiated 
by the HIGH-to-LOW transition of CPo 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vee = 5V ± 5%; TA = D'e to '70'e vee = 5V ± 10%; T A = -55'e to '125'e 

Plastic DIP Fig. A N74S112N • N74LS112N 

Ceramic DIP Fig. A N74S112F • N74LS112F S54S112F • S54LS112F 

Flatpak Fig. A S54S112W • S54LS112W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54174 54H174H 54S/74S 54LS174LS 

CP 
Clock IIH (/-IA) 100 80 
input IlL (mA) -4.0 -0.8 

Ro 
Reset hH (/-IA) 100 60 
input IlL (mA) -7.0 -0.8 

- Set hH (/-IA) 100 60 
So input IlL (mA) -7.0 -0.8 

JK 
Data IIH (/-IA) 50 20 
inputs IlL (mA) -1.6 -0.4 

Q & Q Outputs IOH (/-IA) -1000 -400 
IOL(mA) 20 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER 
54174 54HI74H 

TEST CONDITIONS 

54114 SERIES '1112" 

LOGIC SYMBOL 

,. 
So a • 11 

So a • 

CP 13 CP 

a 6 12 a 
RD RD 

,. ,. 
Vee:: Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

Figure A 

54S/74S 54LS/74LS 
UNIT 

Min I Max Min I Max Min I Max Min I Max 

Icc Supply current Vcc = Max, VcP = OV 

NOTES 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54174 and 54H/74H and see 
inside back cover for 548/748 and 54lS174lS specification. 

I 

!ii!lDotiC!i 

I I 50 1 8.0 mA 
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LOGIC DIAGRAM 

Q 

~----~-------+--RD 

MODE SELECT-TRUTH TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

So RD CP J K Q Q 

Asynchronous Set L H X X X H L 

Asynchronous Reset (Clear) H L X X X L H 

.Undetermined (c) L L X X X H H 

Toggle H H I h h q q 

Load "0" (Reset) H H I I h L H 

Load ".1" (Set) H H I h I H L 

Hold "no change" H H I I I q q 
HIGH voltage level steady state. H 

h 
L 

HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
LOW voltage level steady state. 

q 
LOW voltage level one. setup time prior to the HIGH-to-LOW Clock transition. 
Lower case 'letters indicate the state of the referenced output one setup time prior 
to the HIGH-to-LOW Clock transition. 

X Don't care. 

AC CHARACTERiStiCS T A = 25°C (See Section 4 for Waveforms and Conditions) 

54n4 54H/74H 54S/74S 

PARAMETER TEST CONDITIONS 
CL = 15pF 
RL = 2800 

Niin Max Min Max Min Max 

fMAX Maximum Clock 
Waveform 4 80 

frequency 

tpLH Propagation delay 
Waveform 4 7.0 

tPHL Clock to Output 7.0 

tPLH Propagation delay 
Waveform 5 

7.0 
tPHL So or Ao to Output 7.0 

AC SETUP REQUIREMENTS T A = 25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tw(H} Clock pulse Waveform 4 
width (HIGH) 

tw(U 
Clock pulse 

Waveform 4 width (LOW) 

Set or Reset pulse 
tw(U width (LOW) 

Waveform 5 

10 
Setup time Waveform 4 
J or K to Clock 

th 
Hold time Waveform 4 
J or K to Clock 

NOTE 

c. Both outputs will beHIGH while both So and RD are LOW, but the output states are 
unpredictable if So and Ro go HIGH simultaneously. 

54/74 

Min Max 

180 91!1DOliC9 

54H/74H 54S174S 

Min Max Min Max 

6.0 

6.5 

8.0 

3.0 

0 

54LS/74LS 

CL = 15pF 
UNIT 

RL = 2kO 

Min Max 

30 MHz 

20 ns 
30 ns 

20 ns 
30 ns 

54LS/74LS 
UNIT 

Min Max 

20 ns 

13 ns 

, 
25 ns 

20 ns 

0 ns 



54S/74S113 
54LS/74LS113 

DESCRIPTION 
The "113" is a Dual JK Negative Edge­
Triggered Flip-Flop featuring individual J, 
K, Set, and Clock inputs. The asynchronous 
Set (So) input, when LOW, forces the out­
puts to the steady state levels as shown in 
the Truth Table regardless of the levels at 
the other inputs. 

A HIGH level on the Clock (CP) input en-

abies the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP is HIGH and the flip-flop will perform 
according to the Truth Table as long as 
minimum setup and hold times are ob­
served. Output state changes are initiated 
by the HIGH-to-LOW transition of CPo 

ORDERING CODE (See Section 9 lor further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vce = 5V ± 5%; TA = O"C to +70'C Vec = 5V ± 10%; TA = -55°C to '125'C 

Plastic DIP Fig. A N74S113N • N74LS113N 

Ceramic DIP Fig. A N74S113F • N74LS113F S54S113F • S54LS113F 

Flatpak Fig. A S54S113W • S54LS113W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54174 54H174H 54S174S 54LS/74LS 

CP Clock hH (p.A) 100 80 
input IlL (mA) -4.0 -0.8 

So 
Set hH (p.A) 100 60 
input hL (mA) -7.0 -0.8 

JK Data hH (p.A) 50 20 
inputs IlL (mA) -1.6 -0.4 

a & Q Outputs 
IOH (p.A) -1000 -400 
IOL(mA) 20 4/8(8) 

.LOGIC SYMBOL 

• ,., 
3 - J 

So 

1<: ~cp 

2- K 

Vee = Pin 14 
GND = Pin 7 

0-5 11- J 

13.( >cp 

0-6 12- K 

PIN CONFIGURATION 

Figure A 

10 
(') 
So 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

Icc Supply current Vcc = Max, Vcp = OV 

NOTES 

a. The slashed numbers indicate different parametric values 10r Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics. see inside front cover for 54n4 and 54H/74H and see 
inside back cover for 54S174S and 54LS174LS specification. 

54174 

Min Max 

9i!)notic9 

54H174H 54S/74S 54LS174LS 

Min Max Min Max Min Max 

50 8.0 

or-" 

0r- B 

UNIT 

mA 
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DUlL JI EDGE TRIGGERED FLlP·FEDP 

LOGIC DIAGRAM 

Q 

SD+-------~----~ 

54174 SERIES "113" 

MODE SELECT-TRUTH TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

So CP J K Q Q 

Asynchronous Set L X X X H L 
-Toggle H I h h q q 

Load "a" (Reset) H j I h L H 

Load "1" (Set> H j h I H L 

Hold "no change" H j I I q q 

H HIGH voltage level steady state. 
HIGH voltage level one setup time prior to the HIGH-ta-LOW Clock transition. 
LOW voltage level steady state. 
LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

q Lower case letters indicate the state of the referenced output one setup time prior 
to the HIGH-to-LOW Clock trensition. 

X Don't care. 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions) 

54/74 54H174H 54S/74S 54LS/74LS 

PARAMETER TEST CONDITIONS 
CL = 15pF CL = 15pF 

UNIT RL = 2800 RL = 2kO 

Min Max Min Max Min Max Min Max 

fMAX Maximum Clock 
Waveform 4 frequency 80 30 MHz 

tPLH Propagation delay 
Waveform 4 

7.0 20 ns 
tPHL Clock to Output 7.0 30 ns 

tpLH Propagation delay 
Waveform 5 

7.0 20 ns 
tPHL Set to Output 7.0 30 ns 

AC SET-UP REQUIREMENTS TA = 25°C (See Section 4 for Waveforms and Conditions) 

54/74 54H174H 54S174S 54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max Min Max Min Max 

tw(H) Clock pulse 
WavefOrm 4 6.0 20 ns 

width (HIGH) 

tw(U Clock pulse Waveform 4 
width (LOW) 

6.5 13 ns 

tw(U Set pulse 
Waveform 5 8.0 25 ns 

width (LOW) 

Is Setup time Waveform 4 3.0 20 ns 
J or K to Clock 

th Hold time 
Waveform 4 J or K to Clock a 0 ns 
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54S/74S114 
54LS/74LS114 

DESCRIPTION 
The "114" is a Dual JK Negative Edge­
Triggered Flip-Flop featuring individual J, 
K, and Set inputs and common Clock and 
Reset inputs. The Set (So) and Reset (Ro) 
inputs, when LOW, set or reset the outputs 
as shown in the Truth Table regardless of 
the levels at the other inputs. 

A HIGH level on the Clock (CP) input en­
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP is HIGH and the flip-flop will perform 
according to the Truth Table as long as 
minimum setup and hold times are ob­
served. Output state changes are initiated 
by the HIGH-to-LOW transition of CPo 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5'10; TA = O·C 10 +70·C Vcc = 5V ± 10'10; TA = -5S·C 10 +12S·C 

Plastic DIP Fig. A N74S114N • N74LS114N 

Ceramic DIP Fig. A N74S114F • N74LS114F S54S114F • S54LS114F 

Flatpak Fig. A S54S114W • S54LS114W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (8) 

PINS 54/74 54H/74H 54S/74S 54LS/74LS 

CP 
Clock IIH (p.A) 200 160 
input ilL (rnA) -8.0 -1.44 

Ro 
Reset IIH (p.A) 200 120 
input IlL (rnA) -14.0 -1.6 

So Set IIH (p.A 100 60 
input IlL (rnA) -7.0 -0.8 

JK 
Data IIH (p.A) 50 20 
inputs ilL (rnA) -1.6 -0.4 

Q & Q Outputs IoH (p.A) -1000 -400 
IOL (rnA) 20 4/8(8) 

LOGIC SYMBOL 

3- J 

13 ->-( >CP 

2 K 

l 

Vee =-. Pin 14 
GND ~ Pin 7 

;. 
So Q 5 11 J 

Y >CP 

AD a 6 12- K 

'i 

PIN CONFIGURATION 

Figure A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

54174 54H!74H 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

~ 
So 

AD 

y 

Min Max Min Max Min Max Min Max 

Icc Supply cu rrent Vcc = Max, Vcp = OV 

NOTES: 

8. The slashed numbers indicate different parametric values for Military/CommerCial 
temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54/74 and 54H174H and see 
inside back cover for 548/74S and 54LS174LS specification. 

StgOotlCS 

50 8.0 

Qj-

aI-

UNIT 

rnA 
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LOGIC DIAGRAM 

Q-4_« 

SO--~------1-----~ 

K-====I 
L...:------__.---+-1 ...... ,RO 

-­TO OTHER' 
FLIP-:FLOP 

MODE SELECT-TRUTH TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

SD RD CP J K Q Q 

Asynchronous Set L H X X X H L 

Asynchronous. Reset (Clear) H L X X X L H 
Undetermined (c) L L X X X H H 

Toggie H H ~ h h q q 

Load "0" (Reset) H H ~ I h L H 
Load "1" (Set) H H ~ h I H L 

Hold "no change" H H ~ I I q q 

H HIGH voltage level steady slale, 

L 

HIGH voltage level one setup time prior to Ihe HIGH-Ie-LOW Clock transition, 
LOW voltage level steady slate,. 
LOW vollage level one selup time prior to the HIGH-Io-LOW Clock transition, 
Lower case 'letters indicate the state of the referenced output one setup time prior 
to the HIGH-to-LOW Clock transition, 

X Don't care. 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions) 

54n4 54H/74H 54S/74S 

PARAMETER TEST CONDITIONS 
CL = 15pF 
RL = 2800 

Min Max Min Max Min Max 

fMAX Maximum Clock Waveform 4 80 frequency 

tPLH Propagation delay 
Waveform 4 

7.0 
tPHL Clock to Output 7.0 

tPLH Propagation delay 
Waveform 5 

7.0 
tPHL So or RD to Output 7.0 

AC SETUP REQUIREMENTS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 
Min 

tw(H) Clock pulse 
Waveform 4 width (HIGH) 

tw(U Clock pulse 
Waveform 4 

width (LOW) 

tw(U Set or Reset pulse 
Waveform 5 width (LOW) 

ts 
Setup time 

Waveform 4 
J or K to Clock 

th 
Hold time 

Waveform 4 J or K to Clock 

NOTE 

c. Both outputs will be HIGH while both So and AD are lOW, but the output states are 
unpredictable if So and Ro go HIGH simultaneously. 

54n4 

Max 

184 9i!110liC9 

54Hn4H 54Sn4S 

Min Max Min Max 

6.0 

6.5 

B.O 

3.0 

0 

54LSn4LS 

CL = 15pF 
, UNIT 

RL = 2kO 

Min Max 

30 MHz 

20 ns 
30 ns 

20 ns 
30 ns 

54LSn4LS 
UNIT 

Min Max 

20 ns 

13 ns 

25 ns 

20 ns 

0 ns 



DESCRIPTION 

54/74116 

FEATURES 
The"116" is a Dual 4-Bit Transparent Latch. 
Each 4-bit latch has a 2-input enable gate 
for easy expansion and an asynchronous 
Master Reset to clear the latch. When both 
Enable inputs (EO & El) are LOW. the data 
on the D inputs is loaded into the latch and 
appear at the outputs. A HIGH on either EO 
or E 1 will latch the data and hold the outputs 
stable. 

• Two Independent 4-blt latches 
• 2-lnput enable gates for easy 

expansion 
• Asynchronous Master Reset 

ORDERING CODE (See Section g for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O'C to +70'C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP N74116N 

Ceramic DIP N74116F S54116F 

Flatpak S54116W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

EO.El Enable (active LOW) inputs 

00-03 Data inputs 

MR Master Reset (active LOW) inputs 

00-0 3 Latch outputs 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

IIH (ILA) 
IlL (mA) 

IIH (ILA) 
IlL (rnA) 

IIH (ILA) 
IlL (rnA) 

IOH (ILA) 
IOL (rnA) 

54/74 SERIES 11116" 

LOGIC SYMBOL 

2 3 4 6 8 10 1415 16 18 20 22 

"a" "b" 

1 5 7 9 11 13 17 19 21 23 

vcc = Pin 24 
GND = Pin 12 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

40 
~1.6 

60 
-2.4 

40 
-1.6 

-800 
16 
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54174 SERIES II11i" 

FUNCTIONAL DESCRIPTION 
The "116" has two independent 4-bit trans­
parent latches. Each 4-bit latch is controlled 
by a 2-input active LOW Enable gate (EO & 
El). When both EO & El are LOW, the data 
enters the latc;h lind appears at the, output. 
The outputs follow the data inputs as long as 
EO and El are LOW. The data on the D in­
puts one setup time before the LOW-to-HIGH 
transition of EO or E 1 will be stored in the 
latch. The latched outputs remain stable as 
long as either EO or E 1 is HIGH. 

Each 4-bit latch has an active LOW asyn­
chronous Master Reset (MR) input. When 
LOW, the MR input overrides the data and 
enable inputs and sets the four latch outputs 
LOW. 

LOGIC DIAGRAM 

MODE SELECT -FUNCTION TABLE 

INPUTS 
OPERATING MODE 

MR EO E1 

Reset (clear) L X X 

Enable latch H L L 
H L L 

Latch data H f L 
H L f 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW-lo-HIGH Enable transition 
L = LOW voltage level 
I = LOW voltage level one setup time prior to the LOW-lo-HIGH Enable transition 
X = Don'l care 
f = LOW·to·HIGH Enable tranSition 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

lee Supply current Vee = Max, 
All inputs = OV 

Vee = Max, VE = OV 

NOTE 

b. For family de characteristics, see inside front cover for 54114 and 54H/74H, and see 
inside back cover for 548/748 and 64LS /14L.S specifications. 
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54/74 54S/74S, 

Min Max Min Max 

100 

70 

OUTPUTS 

Dn Qn 

X L 

L L 
H H 

I L 
h H 

54LS174LS 

Min Max 
UNIT 

mA 

mA 



54/74 SERIES 1111&" 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54/74 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 15pF 
RL = 400n 

Min Max Min Max Min Max 

tpLH Propagation delay 
Figure 1 

30 
tpHL Enable to output 22 

tpLH Propagation delay 
Figure 2 

15 
tpHL Data to output 18 

tpHL Propagation delay MR to output Figure 3 22 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tw Enable pulse width 

tw Master Reset pulse width 

ts(H) Setup time HIGH Data to Enable 

th(H) Hold time HIGH Data to Enable 

ts(L) Setup time LOW Data to Enable 

th(L) Hold time LOW Data to Enable 

th(L) 
Hold time LOW Enable to 
Master Reset to load HIGH 

AC WAVEFORMS 

PROPAGATION DELAY ENABLE TO OUTPUT 
AND ENABLE PULSE WIDTH 

VM = 1.5V for 54174 and 54S174S; VM = 1.3V for 54LS174LS. 

Figure 1 

TEST CONDITIONS 

Figure 1 

Figure 3 

Figure 4 

Figure 4 

Figure 4 

Figure 4 

Figure 3 

9i!1DOliC9 

54174 54S174S 54LS174LS 

Min 

18 

18 

8.0 

14.0 

8.0 

8.0 

Max Min Max Min 

-2.0 

PROPAGATION DELAY 
DATA TO OUTPUT 

Max 

VM = 1.5V for 54174 and 54S/74S; VM = 1.3V for 54LS174LS. 

Figure 2 

UNIT 

ns 
ns 

ns 
ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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IIsalREII tllGl1 

AC WAVEFORMS (Cont'd) 

iiii 

E 

Q 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

LOW ENABLE TO MASTER RESET HOLD TIME 

~VM IVM 
-~=t.-j 

IVM 
~tPHLj 

\VM / 
VM = 1.5V for 54174 and 5481748; VM = 1.3V for 54L8174L8. 

Figure 3 

188 

54774 SERIES 1111&" 

DATA SETUP AND HOLD TIMES 

Dn 

VM = 1.5V lor 54174 and 5481748; VM = 1.3V for 54L8174L8. 
The shaded areas indicate when the input is permltt~d to change for predictable 
output performance. 

Figure 4 

SmootiCS 



54174121 

DESCRIPTION FEATURES 
The" 121" is a Monostable Multivibrator with 
an active HIGH going schmitt trigger input 
and two gated active LOW going trigger in­
puts. The device is non-retriggerable and 
will not react to input transitions while timing 
out. The "121" features good pulse width 
stability and accuracy, and good immunity to 
temperature and voltage variations. 

• Very good pulse width stability 
• Virtually immune to temperature and 

voltage variations 
• Schmitt trigger Input for slow input 

transitions 
• Internal timing resistor provided 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES vCC=sv±S%; TA=O"C to +7O"C vCC=SV±10%; TA=-SS"C to +12S"C 

Plastic DIP N74121N 

Ceramic DIP N74121F S54121F 

Flatpak S54121W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

Al,A2 Trigger (active LOW) inputs 

B Trigger (active HIGH) input 

Q Pulse (active HIGH) output 

Q Pulse (active LOW) output 

NOTE 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

IIH ("A) 
IlL (mA) 

IIH ("A) 
IlL (mA) 

IOH ("A) 
IOL (mA) 

IOH ("A) 
IOL (mA) 

PIN CONFIGURATION 

FUNCTION TABLE 

INPUTS 

A1 A2 

L X 
X L 
X X 
H H 
H I 
I H 

I I 
L X 
X L 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

B 

H 
H 
L 
X 
H 
H 
H 
t 
t 

t = LOW-Iq-HIGH Iransltion 
I = HIGH'lo-LOW Iransition 

54174 54S174S 

40 
-1.6 

80 
-3.2 

-400 
16 

-400 
16 

OUTPUTS 

Q Q 

L H 
L H 
L H 
L H 

JL "'lJ" 
JL "'Lf" 
JL "'lJ" 
JL "'Lf" 
.n..: "'lJ" 

54LS174LS 
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MONOSIAILE MULTIVIBRAIOR 

FUNCTIONAL DESCRIPTION 
These multivibrators feature dual active 
LOW going edge inputs and a single active 
HIGH going edge input which can be used as 
an active HIGH enable input. Complementary 
output pulses are provided. 

Pulse triggering occurs at a particular volt­
age level and is not directly related to the 
transition time of the input pulse. Schmitt­
trigger input circuitry (TTL hysteresis) for 
the B input allows jitter-free triggering from 
inputs with transition rates as slow as 1 
volt I second, providing the circuit with an 
excellent noise immunity of typically 1.2 
volts. A high immunity to Vee noise of typi­
cally 1.5 volts is also provided by internal 
latching circuitry. Once fired, the outputs 
are independent of further transitions of the 

inputs and are a function only of the timing 
components. Input pulses may be of any du­
ration relative to the output pulse. Output 
pulse length may be varied from 20 
nanoseconds to 28 seconds by choosing 
appropriate timing components .. With no ex­
ternal timing components (i.e., Rint connect­
ed to Vee, Cext and Rext/Cext open), an 
output pulse of typically 30 or 35 
nanoseconds is achieved which may be 
used as a dc triggered reset signal. Output 
rise and fall times are TTL compatible and 
independent of pulse length. 

Pulse width stability is achieved through in­
ternal compensation and is virtually inde­
pendent of Vce and temperature. In most 
applications, pulse stability will only be limit­
ed by the accuracy of external timing com-

OUTPUT PULSE WIDTH VS TIMING RESISTOR VALUE 

10ms 

r----- '" wf 

I--~I I ~~ 
owf 

f------ \'" ..:,..., -r--~-I I i-""" 

1ms 

~ 
3: 1001'S 

oVf 
r---- \"'0.;...,.. -r--~ II ~~ 

0Q09f - _"\ 
\- -- --~I ~ 

_ .,,:"\o09f 

- c!'!!'---I I ..,,-
"\09f 

::ce'/.\'" 
Vee = 5V 

CIl 
.!! 
::I 

Q. -::I 10l's Q. 

'5 
0 
I 

:s-o 11's 
! 

100ns 

TA = 25°e I I IIII 10ns 
2 4 7 10 20 40 70 100 

Rext-Timing Resistor Value-k!l 

Figure A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

5a17a SERIES 11121" 

ponents. 

Jitter-free operation is maintained over the \ 
full temperature and Vee ranges for more 
than six decades of timing capacitance 
(10pF to 10ILF) and more than one decade 
of timing resistance (2kO to 30kO for the 
54121 and 2kO to 40kO for the 74121). 
Throughout these ranges, pulse width is de­
fined by the relationship: (See Figure A) 

tw(out) = CextRexlln2 

tw(out) "" 0.7CextRext 

In circuits where pulse cutoff is not critical, 
timing capaCitance up to 1000ILF and timing 
resistance as low as 1.4kO may be used. 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

I Quiescent 
ICC Supply Current VCC = MaXI . Triggered 

NOTE 

b. For family de characteristics. see inside front cover for 54/74 and 54H/74H, and see 
Inside beck cover lor 54S/74S and 64LS/74LS apecilicetions. 
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Min Max Min Max Min Max 
UNIT 

25 rnA 

40 rnA 



54174 SERIES 11121" 

AC CHARACTERISTICS: TA=25"C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 15pF 

UNIT 
RL = 4000 

Min Max Min Max Min Max 

tpLH Propagation delay A input Figure 1 70 ns 
tpHL to Q & Q output Cext = 80pF, Rint to VCC 80 ns 

tpLH Propagation delay B input Figure 2 55 ns 
tpHL to Q & Q output Cext = 80pF, Rint to VCC 65 ns 

tw Minimum output pulse width Cext = OpF, Rint to VCC 20 50 ns 

tw Output pulse width Cext = 80pF, Rint to Vec 70 150 ns 

Caxt '" 100pF, Rext '" 10k!} 600 800 ns 

Cext = 1/LF, Rext = 10kn 6.0 8.0 ms 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 5451749 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

tw Minimum input pulse width to trigger Figures 1 & 2 50 ns 

I Mil 1.4 30 kn 
Rext External timing resistor range 

I Com 1.4 40 kn 

Cext External timing capacitance range 0 1000 pF 

Output duty cycle Rext = 2kn 67 "10 

Rext = Rext(Max) 90 "10 

AC WAVEFORMS 

PROPAGATION DELAY A INPUT TO a AND Q OUTPUTS, 
INPUT AND OUTPUT PULSE WIDTHS 

PROPAGATION DELAY B INPUT TO a AND Q OUTPUT, 
INPUT AND OUTPUT PULSE WIDTHS 

r-,w-l 
A ~VM IVM 

tw 
!PLH 

Q VM 
'I 

Q 

I 'w 'I tpLH 

~VM VM 

tPHL 'w 
Q ,\VM _____ -Jf-~M-- tPHL l-I. 

tw 'j ·1 
~VM IVM 

VM = 1.5 for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS VM = 1.5 for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS 

Figure 1 Figure 2 
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54174122 ' 

DESCRIPTION FEATURES 
These retriggerable monostable multi­
vibrators feature dc triggering from' gated 
active LOW inputs (A) and active HIGH in­
puts (B) and also provide overriding direct 
reset inputs. Complementary outputs are 
provided. The retrigger capability simplifies 
the generation of output pulses of extremely 
long duration. By triggering the input before 
the output pulse is terminated, the output 
pulse may be extended. The overriding reset 
capability permits any output pulse to be 
terminated at a predetermined time indepen­
dently of the timing components Rand C. 

• DC Triggered from active HIGH or 
active LOW Inputs 

• 'Retrlggerable for very long pulses­
up to 100% duty cycle 

• Direct Reset terminates output pulse 
• Compensated for VCC and 

temperature variations 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC,=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-S&<C to +125"<: 

Plastic DIP N74122N 

Ceramic DIP B74122F S54122F 

Flatpak S54122W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

Al,A2 Trigger (active LOW) inputs 

B1, B2 Trigger (active HIGH) inputs 

AD Direct Reset (active LOW) input 

a Pulse (active HIGH) output 

Q Pulse (active LOW) output 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

192 SmnotiDS 

IIH (~A) 
IlL (mA) 

IIH (~A) 
IlL (mA) 

IIH (~A) 
IIL,(mA) 

IOH (~A) 
IOL (mA) 

IOH (~A) 
IOL (mA) 

PIN CONFIGURATION 

FUNCTION TABLE 

INPUTS 

RD A1 A2 

L X X 
X H H 
X X X 
X X X 
H L X 
H L X 
H X L 
H X L 
H H 1 
H I 1 
H 1 H 
t L X 
t X L 

H = HIGH Yoltage level 
~ = LOW voltage level 
X == Don't Oare 

B1 

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

t - LOW-to-HIGH input transition 
'I - HiGH-to-LOW input transition 

..n.. = Active HIGH puis. 
l..S = Active LOW pul •• 

82 

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

54174 54S/74S 

40 
-1.6 

40 
-1.6 

80 
-3.2 

-800 
16 

-800 
16 

OUTPUTS 

Q Q 

L H 
L H 
L H 
L H 

...JL l..S 
..n.. l..S 
..n.. l..S 
...JL l..S 
..n.. "1..I" 
...JL L...J 
..n.. "1..I" 
..n.. l..S 
...JL l..S 

54LS174LS 



FUNCTIONAL DESCRIPTION 
The "122" is a retriggerable monostable 
multivibrator featuring output pulse width 
control by three methods. The basic pulse 
time is programmed by selection of external 
resistance and capacitance values (see 
typical application d$ta in "123" data 
sheet). The "122" ·has an internal timing re­
sistor that allows the circuit to be used with 
only an external capacitor, if so desired. 
Once triggered, the basic pulse width may 
be extended by retriggering the gated ac­
tive LOW going edge inputs (A1, "2) or the 
active HIGH going edge inputs (B1, B2), or 
be reduced by use of the overriding active 
LOW Reset. 

To use the internal timing resistor of the 
"122" connect Rint to VCC. For improved 
pulse width accuracy and .repeatability, con­
nect an external resistor between 
Rext/Cext and VCC with Rint left open. To 
obtain variable pulse widths, connect an ex­
ternal variable resistance between Rint or 
Rext/Cext and VCC. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

lOS Output short circuit current Vce = Max -10 -40 

ICC Supply current Vee = Max 28 

AC CHARACTERISTICS: TA=25OC (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Figure 1 

tPHL A input to a & Q output Cext = OpF, Rext = 5kll . 

tpLH Propagation delay B Figure 2 
tpHL input to a & Q output Cext = OpF, Rext = 5kll 

tpLH Propagation delay RD Figure 3 
tpHL input to Q & a output Cext = OpF, Rext = 5kll 

twa Minimum a pulse width 
Figures 1 & 2 

Cext = OpF, Rext = 5kll 

twa Output pulse width 
Figures 1 & 2 

Cexl = 1000pF, Rexl = 10kfl 

NOTES 

b. For family de characteristics. see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 5481748 and 54LS/74LS specifications. 

SI!IDotiCS 

54/74 

CL = 15pF 
RL = 4000 

Min Max 

33 
40 

28 
36 

40 
27 

65 

3.08 3.76 

5481748 54LS174LS 

Min Max Min Max 
UNIT 

mA 

mA 

54S174S 54LS174LS 

UNIT 

Min Max Min Max 

ns 
ns 

ns 
ns 

ns 
ns 

ns 

",s 
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AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

tw Minimum input pulse width to trigger Figures 1 & 2 40 ns 

Rext External timing resistor range 
I Mil 5.0 25 kll 

I Com 5.0 50 kll 

Cext 
External timing 

NO RESTRICTION .pF 
capacitance range 

CRx/Cx 
Stray capacitance to GND 

50 pF 
at Rext/Cext terminal 

AC WAVEFORMS 

PROPAGATION DELAY A INPUT TO Q AND Q OUTPUTS, 
AND INPUT AND OUTPUT PULSE WIDTHS 

PROPAGATION DELAY B INPUT TO Q AND Q OUTPUT, 
AND INPUT AND OUTPUT PULSE WIDTHS 

A 

rtw-l 
~VM IVM tw 

tPLH 

Q VM 

"'HL tw 
Q \VM 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54LS/74L8 

Figure 1 

"' 
VM 

-\ 
IVM 

t=tw=j 
B ----" VM '\ VM 

~~l~ - t Q 

"'HL -r -, tw 

~VM -IVM Q 

VM = 1.5V for 54/74 and 548/745; VM = 1.3V for 54LS/74L8 

Figure 2 

DIRECT RESET DELAYS AND RECOVERY TIME 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V tor 54L8/74L8. 

Figure 3 
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DESCRIPTION 

54174123 
54LS/74LS123A (Preliminary data) 

FEATURES 
These retriggerable monostable 
multivibrators feature de triggering from gat­
ed active LOW inputs O\:) and active HIGH 
inputs (B) and also provide overriding direct 
reset inputs. Complementary outputs are 
provided. The retrigger capability simplifies 
the generation of output pulses of extremely 
long duration. By triggering the input before 
the output pulse is terminated, the output 
pulse may be extended. The overriding reset 
capability permits any output pulse to be 
terminated at a predetermined time 
independently of the timing components A 
and C. 

• DC Triggered from active HIGH or 
active LOW inputs 

• Retrlggerable for very long pulses - up 
to 100% duty cycle 

• Direct Reset terminates ouput pulse 
• Compensated for VCC and 

temperature variations 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55"<: to +125"<: 

Plastic DIP N74123N • N74LS123AN 

Ceramic DIP N74123F • N74LS123AF S54123F 

Flatpak S54123W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

A Trigger (active LOW) input 

B Trigger (active HIGH) input 

RD Direct Aeset (active LOW) input 

Q Pulse (active HIGH) output 

Q Pulse (active LOW) output 

NOTE 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

• 

• 

Si!l0otiGS 

S54LS123AF 

S54LS123AW 

IIH (/LA) 
IlL (mA) 

IIH (/LA) 
IlL (mA) 

IIH (/LA) 
IlL (mA) 

IOH (/LA) 
IOL (mA) 

IOH (/LA) 
IOL (mA) 

PIN CONFIGURATIONS 

FUNCTION TABLE 

INPUTS 

RD A 

L X 
X H 
X X 
H L 
H ~ 
t L 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

B 

X 
X 
L 
t 
H 
H 

t = LOW-Io·HIGH transilion * = HIGH-to-lOW transition 

54174 54S174S 

40 
-1.6 

40 
-1.6 

80 
-3.2 

-800 
16 

-800 
16 

OUTPUTS 

Q Q 

L H 
L H 
L H 

..n... "L.r 

..n... l.J 

..n... L...r 

54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 

-400 
4/8(a) 
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1 
I 
j 

FUNCTIONAL DESCRIPTION 
The "123" is a dual retriggerable 
monostable multivibrator with output pulse 
width control by three methods. The basic 
pulse time is programmed by selection of 
external resistance (Rext> and capacitance 
(Cext) values; Once triggered, the basic 
pulse width may be extended by retriggering 
the gated active LOW going edge input (A) 
or the active HIGH going edQE! input (B), or 
be reduced by use of the overriding active 
LOW reset. 

The basic output pulse width is essentially 
determined by the values of external capaci­
tance and timing resistance. For pulse 
widths when Cext ::S 1000pF see Figure A 
for the 54/74123 and Figure B for the 
54LS/74LS123. 

When Cext > tOOOpF, the output pulse 
width is defined as: 

54/74123: tw = 0.28 Rext Cext (1 +RO.7 ) 
ext 

CY323 & 54/74122:tw = 0.32 Rext Cext (1 + 

...2L.) 
Rext 

54LS/74LS123: IW = 0.45 Rexi Cexl 

The external resistance and capacitance 
are normally connected as shown in Figure 
C. If an electrolytic capacitor is to be used 
with an inverse voltage rating of less than tV 
then Figure 0 should be used. (Inverse volt­
age rating Of an electrolytic is normally 
specified at 5% of the forward voltage rat­
ing), If the inverse voltage rating is '1 V or 
more (this includes a 100% safety margin) 
then Figure C can be used. Note that if Fig­
ure 0 is used the timing equations change as 
follows: 
54/74123: IW "'" 0.25 Rexl Cexl (1 + RO. 7 ) 

ext 

CY323 & 54/74122: IW "'" 0.28 Rexi Cexl (1 

+..lli.) 
Rexl 

54LS/74LS123: IW "'" 0.4 Rexl Cexl 

TYPICAL PERFORMANCE CHARACTERISTICS 

100,000 

10,000 

7,DOO b:.VCC= 5V 
r-TA = 25"C 

4,DOO / 10,000 

2,000 

1,COO 

a 700 
"-6 
Ii 400 

~ .. 
200 

I 
! 100 

V V II 

~ 
V V L,.oil 

ffr'J, 
~.;...e:."';''J, 

/ ,,~~ 1$><:) 
~'l' 

1"\ ~,I$>'y I' 
"~!. J. '. / <1-'J, 

1"\" 

~f--

70 -40 
100 

20 

10 ..-
10 20 40 100 200 400 1000 

Caxt'External Timing Capacltanc .. pF 

0 
1.0 

Figure A 
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.. 

Vee 

ri-
Ta Caxt To HexVCex• 
terminal term~nal 

Figure C 

Vee 

Rext 

Any alilcon switching diode 
such 88 iN9i6, 1N3064. etc. 

To C.xt 
terminal 

./ 
./ 

./ i'" 

To Rext/Cext 
terminal 

Figure D 

Rexl = 260kn 

Rexl = 16Okn, "} 

V) 

~ 

V 

V 
V' 
~ 

1/ 

./ 

~ 
V"" V )' 

~ / 

./ ~ ~K 

k-"" K D~ Rex. = 80k 

~~!t =_b 
Rex. = 20kn 

Rext = 1OkO 
III I 

liW = 51<"1 

I111 
10 100 

C.xt"External Timing CapacJtanee-pF 

Figure B 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54/74 
PARAMETER TEST CONDITIONS 

Min Max 

lOS Output short circuit current VCC = Max. -10 -40 

ICC Supply current VCC = Max. 66 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS 
CL = 15pF 
RL = 400n 

Min Max 

tPLH Propagation delay Figure 1 33 

tPHL A input to a & Q output Cext = OpF. Rext = SkI} 40 

tPLH Propagation delay B Figure 2 28 

tPHL input to a & Q output Cext = OpF. Rext = SkI} 36 

tpLH Propagation delay RD Figure 3 40 
tpHL input to Q & a output Cext = OpF. Rext = SKI} 27 

twa Minimium a pulse width 
Figures 1 & 2 

65 
Cext = OpF. Rext = SkI} 

twa Output pulse width 
Figures 1 & 2 

2.76 3.37 
Cext= 1000pF. Rext= 10k!] 

twa Output pulse width Figures 1 & 2 
(Option available as CY323 only) Cext =lOOOpF. Rext = 10k!] 3.08 3.76 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw Minimum input pulse width to trigger Figures 1 & 2 

I Mil 
Rext External timing resistor range 

I Com 

Cext 
External timing 
capacitance range 

CRx/Cx 
Stray capacitance to GND 
at Rext/Cext terminal 

NOTE 

b. For de family characteristics, see inside front cover tor 54174 and 54H/74H, and see 
inside back cover for 5451748 and 54LS/74LS specifications. 

SmnOliCS 

54/74 

Min Max 

40 

s.o 2S 

5.0 50 

50 

S4n4 SERIES 11123" 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

-15 -100 rnA 

20 rnA 

54S/74S 54LS174LS 

CL = 15pF 
UNIT 

RL = 2Kn 

Min Max Min Max 

33 ns 
45 ns 

44 ns 
56 ns 

45 ns 
27 ns 

65 ns 

4.0 S.O !LS 

!LS 

54S1745 54LS174LS 

Min Max Min Max 
UNIT 

40 ns 

5.0 180 kn 

5.0 260 kn 

NO .RESTRICTION pF 

50 pF 
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DUIE RETRISSERABLE MaNaSTABLE MULTIVIBRATaR 

AC WAVEFORMS 

PROPAGATION DELAY A INPUT TO Q AND Q OUTPUTS, 
AND INPUT PULSE WIDTHS 

A 

rtW-l 
~VM IVM 

IW 
'I tPLH -

,VM Q VM 
tPHL - ~ tw ·1 ,\VM Q fVM 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 1 

DIRECT RESET DELAYS AND RECOVERY TIME 

:=X ),(VM 
r--'W~'··C 

RD VM\ /VM 

f 
tjtPHL 

t Q Lt tPLH 

Q , 'VM '-
VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 3 
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54174 SERIES 11123" 

PROPAGATION DELAY B INPUT TO Q AND Q OUTPUT, 
AND INPUT AND OUTPUT PULSE WIDTHS 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 2 



54/74125 
54LS174LS125 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5%; TA = O'C 1(/ +70'C VCC = 5V ± 10%; TA = -55'C to +l25'C 

Plastic DIP Fig. A N74125N • N74LS125N 

Ceramic DIP Fig. A N74125F • N74LS125F S54125F • S54LS125F 

Flatpak Fig. A S54125W • S54LS125W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PIN CONFIGURATION 

Figure A 

TRUTH TABLE 

INPUTS OUTPUT 
PINS 54174 54H174H 54S/74S 

Inputs 
IIH (~A) 40 
IrL(mA) -1.6 

Outputs 
10H (~A) -2.0/-5.2 (a) 
10L(mA) 16 

54LSI74LS 

20 
-0.4 

-1.0/-2.6(a) 
12/24 (a) 

C A 
L L 
L H 
H X 

L = LOW voltage level 
H = HIGH voltage level 
X = Don't care 

Y 
L 
H 
(Z) 

Il) = High impedance loff) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER 
54174 54H174H 54S174S 54LS174LS 

TEST CONDITIONS 
Min Max Min Max Min Max Min Max 

VOL Output LOW VCC = Min 10L = 16mA 0.4 
voltage 

V,N =VIL IOL = 12mA 0.4 
IOL 24mA 0.5(C) 

VOH Output HIGH Vcc = Min, 2.4 2.4 
voltage 10H = See above table 

V,NC = V'L, V,NA = 2.0V 

los Output short Vcc = Max Mil -30 -70 -30 -100 
circuit current VOUT = OV Com -28 -'70 -30 -100 

ICCl Supply current Vcc = Max V,NC = OV 16 
ICCl Supply current V,NA = OV V,NC - 4.5V 54 20 

AC CHARACTERISTICS TA = 25°C (See Section 4 for Waveforms and Conditions.) 

54174 54H174H 54S/74S 54LS174LS 

PARAMETER TEST CONDITIONS CL = 50pF CI.. = 45pF 
RL =400n RL = 6670 
Min Max Min Max Min Max Min Max 

tplH Propagation delay Waveform 2 13 18 
tpHl PrClPagation delay Waveform 2 18 15 
tPlH Enable to HIGH Waveform 6 18 20 

tPll Enable to LOW Waveform 7 25 20 

tPHl Disable from HIGH Waveform 6 (d) 8.0 18 

tpLl Disable from LOW Waveform 7 (d) 12 18 

NOTES 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
inside back cover for 545/745 and 54LS/7 4LS specification. 

c. This parameter for Commercial range only. 
b. For family de characteristics see inside front cover for 54fl4 and !;)4H174H, and see d. CL = 5pF for these tests. 

9m001iC9 

UNIT 

V 

V 
V 

V 

mA 
mA 

mA 
mA 

UNIT 

ns 
ns 
ns 

ns 

ns 

ns 
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54n4126 
54LSn4LS126 

ORDERING CODE (See Section 9 for further Package and .ordering Information.) 

PACKAGES 
... PIN COMMERCIAL RANGES MILITARY RANGES 

C.o.NF. vcc = sv ± S"Io; TA =O'C to +?O'C vcc = SV ±10"10; TA = -S5'C to +12S'C 

Plastic DIP Fig. A N74126N • N74LS126N 

Ceramic DIP Fig. A N74126F • N74LS126F S54126F • S54LS126F 

Flatpak Fig. A S54126W • S54LS126W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PIN CONFIGURATION 

Figure A 

TRUTH TABLE 

INPUTS OUTPUT 
PINS 54174 54H/74H 54S174S 

Inputs 
IIH (j.lAI 40 
ilL (mAl -1.6 

.outputs 
IOH(j.lAI -2/-5.2(8) 
IOL(mAI 16 

54LS174LS 

20 
-0.4 

-1/-2.6(8) 
12/24(8) 

C A 
H L 
H H 
L X 

L = LOW vonage level 
H = HIGH voltage level 
X = Don't care 
(ZI = High impedance (offl 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER TEST C.oNDrrl.oNS 
54174 54H174H 54S/74S 

Min Max Min Max Min Max 

VOL .output L.oW Vcc = Min IOL = 16mA 0.4 
voltage VINC = 2.0V, 

IOL = 12mA VINA = VIL 

IOL = 24mA 

VOH .output HIGH Vcc=Min, 

voltage 10H = See above Table 2.4 
Vc=VA=2.0V, VINC=VINA 

los .output Short Vcc = Max, I Mil -30 -70 

circuit current VOUT = OV 
ICom -28 -70 

ICCl Supply current Vcc = Max, VINC = 4.5V 62 

Iccz Supply currerit VINA = OV VINC = OV 62 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

54174 54H/74H 54S/74S 

PARAMETER TEST C.oNDITI.oNS CL = 50pF 
RL = 400n 

Min Max Min Max Min Max 

tPLH Propagation delay 13 
Waveform 2 

tPHL Data to. output 18 

tPZH Enable to HIGH Waveform 6 18 

tPZl Enable to L.oW Waveform 7 25 

tPHZ Disable from HIGH Waveform 6 (d) 16 

tPLZ Disable from L.oW Waveform 7 (d) 18 

NOTES 

Y 
L 
H 
(Z) 

54LS/74LS 

Min Max 

0.4 

0.5 (c) 

2.4 

-30 -100 

-39 -100 

20 

22 

54LS/74LS 

CL = 45pF 
RL = 667!l 

Min Max 

18 

15 

25 

25 

18 

18 

a. The slashed numbers indicate different parametric' values for Military/Commercial inside back cover for 548/748 and 54LS/7~LS specification. 
temperature ranges respectively. ' c. This parameter for Commercial range only. 

b. For family de characteristics see inside front cover for 54/74 and 54H174H, and see d. CL = 5pF for these tests. 
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UNIT 

V 

V 

V 

V 

mA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



54174128 PIN CONFIGURATION 
ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vec = 5V ± 5%; TA = O·c to '70·C Vcc = 5V ± 10%; TA = -SS·C to'125·C 

Plastic DIP Fig. A N74128N 

Ceramic DIP Fig. A N74128F S54128F 

Flatpak Fig. A S54128W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54174 54H174H 54S174S 54LS/74LS 

Inputs 
hH (f.J.A) 40 
III (mA) -1.6 

Outputs 
10H (f.J.A) -2400 
IOL(mA) 48 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

54174 54H/74H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

VOH Output HIGH Vcc = Min, VIN = 0.8V, 2.4 
voltage 10l = 2.4mA 

Vcc = Min, VIN = O.4V, 2.4 
10l = -13.2mA 

Vcc - Min, VIN - O.4V, 10l = -29mA 2.0 
Mil 

10l = -42.4mA 2.0 
Com 

los Output short 
circuit current 

Vcc = Max, VOUT = OV -70 -180 

ICCH Supply current Vcc' = Max, VIN = OV 21 

ICCl Supply current Vcc = Max, VIN = 5V 57 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

tPlH Propagation delay Waveform 1 

tPHl Propagation delay Waveform 1 

NOTES 
B. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54174 and 54H174H, and see 

inside back cover for 545/745 and 54L5/74LS specification. 
c. CL = 50pF for Max. 9 and 12; CL = 150pF for Max. 15 and 18. 

54174 

RL = 1330 

Min Max 
9(C) 

12(c) 

15(c) 

18(c) 

Si!lnOliCS 

54H174H 

Min Max 

54S/74S 

Min Max 

54S/74S 

Min Max 

Figure A 

54LS174LS 

Min Max 

." 

54LS/74LS 

NUn Max 

UNIT 

V 

V 

V 

V 

mA 

mA 

mA 

UNIT 

ns 

n5 

ns 

ns 
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54n4132 
54LSn4LS132 

PIN CONFIGURATION 

ORDERING CODE (See Section 9 for furtber Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5'10; TA = O°C to +70°C Vcc = 5V ± 10'10; TA = -SSoc to +125°C 

Plastic DIP Fig. A N74132N • N74LS132N 

Ceramic DIP Fig. A N74132F • N74LS132F SS4132F • SS4LS132F 

Flatpak Fig; A SS4132W • SS4LS132W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 
Figure A 

PINS 54/74 54H/74H 54Sn4S 54LSn4LS 

Inputs 
hH(/tAl 40 20 
III (mAl -1.2 -0.4 

Outputs 
IOH(/tAl -800 -400 
IOl(mAl 16 4/8(al 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER TEST CONDITIONS 
54n4 54H/74H 

Min Max Min Max 

VT+ Positive going Vcc= SV 1.S 2.0 
threshold 

VT- Negative going Vce = SV 0.6 1.1 
threshold 

tNT Hysteresis Vee = SV 0.4 

ICCH Supply current Vec= Max, Villi = OV 24 

ICCl Supply current Vcc = Max, V,N2: 4.SV 40 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH 

tpHL 
Propagation delay Figure H 

NOTES 
B. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54174 and 54H174H, and see 

inside back cover for 545/74S and 54LS/74LS specificalion. 

54/74 

CL = 15pF 
RL = 400n 

Min Max 

22 

22 
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54Hn4H 

Min Max 

54Sn4S 54LS/74LS 

Min Max Min Max 

1.S 2.0 

0.6 1.1 

0.4 

11 

14 

54S/74S 54LS/74LS 

CL = 15pF 
RL = 2kO 

Min Max Min Max 

22 

22 

UNIT 

V 

V 

V 

mA 

mA 

UNIT 

ns 

ns 



TYPICAL CHARACTERISTICS 

(54/74) 
VIN vs VOUT 

TRANSFER FUNCTION 

Vee::: 5V 
TA - 2S"C 
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Figure B 

(54/74) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 
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Figure C 

(54174) 
HYSTERESIS vs TEMPERATURE 
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(54LS174LS) 
VIN vs VOUT 

TRANSFER FUNCTION 

o L-,l-~±=::t;=:~ 
o 0.4 0.8 1.2 1.6 2.0 

YIN-INPUT VOLTAGE-VOL T8 

Figure E 

(54LS174LS) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 

2.0 
TA = 25°C -~ I--t-" 

VT 

IIVT 

4.5 4.75 5.0 5.25 

vee-SUPPLY VOLTAGE-VOL T5 

Figure F 

(54LS/74LS) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
AMBIENT TEMPERATURE 
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Figure G 
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FUNCTIONAL DESCRIPTION 
The "132" contains four 2-input NAND 
gates which accept standard TTL input 
signals and provide standard TTL output 
levels. They are capable of transforming 
slowly changing input signals into sharply 
defined jitter-free output signals. In addition 
they have greater noise margin than con­
ventional NAND gates. 

Each circuit contains a 2-input Schmitt 
trigger followed by a Darlington level shifter 
and a phase splitter driving a TTL totem pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow input 
transition, and provide different input 
threshold voltages for positive and 
negative-going transitions. This hysteresis 
between the positive-going and negative­
going input threshOld (typically 800mW) is 
determined internally by resistor ratios and 
is essentially insensitive to temperature and 
sypply voltage variations. As long as one 
input remains at a more positive voltage 
than VT+ (Max), the gate will respond to the 
transitions of the other input as shown in 
Figure H. 

AC WAVEFORMS 

VM = 1.5V (54/7413132) 
VM = 1.3V (54LS/74LS132) 

Figure H 
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54S174S133 PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vce = sv ± 5%; TA = o·c to '70·C vcc = sv ± 10%; TA = -SSoc to '12S·C 

Plastic DIP Fig. A N74S133N 

Ceramic DIP Fig. A N74S133F S54S133F 

Flatpak Fig. A S54S133W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 

PINS 54n4 54H/74H 54Sn4S 54LSn4LS 

Inputs 
hH (/LA) 50 
hL (mA) -2.0 

Outputs 
IOH (/LA) -1000 
IQL(mA) 20 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 

PARAMETER TEST CONDITIONS 
54n4 54H/74H 

Min Max Min Max 

ICCH Supply current Vcc = Max, VIN = OV 

ICCl Supply current Vcc = Max, VIN 2: 4.5V 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 1 

tPHL Propagation delay Waveform 1 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54174 and 54H174H, and see 
inside back cover for 5451745 and 54LS174LS specification. 

54n4 

Min Max 
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54H/74H 

Min Max 

54Sn4S 

Min Max 

5.0 

10 

54S/74S 

CL = 15pF 
RL = 2800 

Min Max 

6.0 

7.0 

Figure A 

54LS/74LS 

Min Max 

54LSn4LS 

Min Max 

UNIT 

mA 

mA 

UNIT 

n5 

n5 



54S174S134 PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=O"C to +7O'C VCC=5V± 10%; TA=-55"C to +125'C 

Plastic DIP Fig. A N74S134N 

Ceramic DIP Fig. A N74S134F S54S134F Figure A 

Flatpak Fig. A S54S134W 
TRUTH TABLE 

INPUTS OUTPUT 
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS 54174 54H174H 54S174S 

Inputs IIH (ILA) 50 
IlL (mA) -2.0 

Outputs IOH (ILA) -2/-6.5(a) 
IOL (mA) 20 

54LS174LS 
DO - - - - 011 

H-----H 
one input = L 
x-----x 

H = HIGH voltage level 

L = LOW voltage level 
X = Don't care 

OE 

L 
L 
H 

(Z) = HIGH impedance "0"" state 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54H174H 54S/74S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max Min Max 

Output HIGH voltage VCC = Min, VIN = 0.8V 2.4 
VOH IOH = See Fan-Out Table 

ICCH Supply current VCC = Max Outputs HIGH 13 

ICCL Outputs LOW 16 

ICCZ Outputs "off" 25 

AC CHARACTERISTICS: TA=25cC (See Section 4 for Waveforms and Conditions) 

54/74 54H174H 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 15pF 
RL = 280n 

Min Max Min Max Min Max Min Max 

tpLH Propagation delay Waveform 1 6.0 

tpHL Propagation delay Waveform 2 7.5 

tpZH Enable to HIGH 
Waveform 6, 

19.5 
CL = 50pF 

tpZL Enable to LOW 
Waveform 7, 

21 
CL = 50pF 

tpHZ Disable from HIGH Waveform 6 
CL = 5pF(c) 8.5 

CL = 15pF 12 

lIL = 5pF(c) 14 
tpLZ Disable from LOW Waveform 7 

CL = 15pF 16 

NOTES 

inside back coyer for 545/748 and 54LS/74LS specification. 

Y 

L 
H 

(Z) 

UNIT 

V 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de Characteristics see inside front cover for 54/74 and 54HJ74H, and see 

c. These tests are for reference only. They represent the delay time to guarantee that a 

device is disabled and can no longer drive the bus. 
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54S174S135 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=OOC to +700c VCC=5V± 10%; TA=-55'C to +125'C 

Plastic DIP Fig. A N74S135N 

Ceramic DIP Fig. A N74S135F S54S135F 

Flatpak Fig. A S54S135W 

INPUT AND OUTPUT LOADING AND FAN OUT TABLE(a) 

PINS 54174 54H174H 54S174S 54LS174LS 

Inputs IIH (itA) 50 
IlL (rnA) -2.0 

Outputs IOH (itA) -1000 
IOL (rnA) 20 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PIN CONFIGURATION 

Figure A 

TRUTH TABLE 

INPUTS 

A B 

L L 
L H 
H L 
H H 
L L 
L H 
H L 
H H 

H = HIGH voltage level 
L = LOW voltage level 

C 

L 
L 
L 
L 
H 
H 
H 
H 

54174 54H174H 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

ICC Supply current VCC = Max. VIN = OV 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family DC Characteristics see Inaide front cover for 54/74 and 54H 17 4H, and see 
inside back cover for 54S174S and 64LSI74LS specification. 

Min Max 
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Min Max Min Max Min Max 

99 

OUTPUT 

Y 

L 
H 
H 
L 
H 
L 
L 
H 

UNIT 

rnA 



AC CHARACTERISTICS: TA=25"C (See Section 4 for Waveforms and Conditions) 

54174 54H174H 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS CL = 15pF UNIT 
Rl = 28011 

Min Max Min Max Min Max Min Max 

tpLH Propagation delay Waveform 2, C = LOW 13 n8 
tPHL A or B to output B or A = LOW 15 n8 

tpLH Propagation delay Waveform 1, C = LOW 12 n8 
tpHL A or B to output BorA = HIGH 13.5 n8 

tpLH Propagation delay Waveform 1, C = HIGH 15 n8 
tpHL A or B to output B or A = LOW 10 n8 

tpLH Propagation delay Waveform 2, C = HIGH 12 n8 
tPHl A or B to output BorA = HIGH 11 n8 

tPLH Propagation delay Waveform 2, 12 n8 
tpHL C to output A=B 14.5 n8 

tpLH Propagation delay Waveform 1, 11.5 n8 
tpHL C to output A*B 12 n8 
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54LS174LS136 PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES . PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. v CC=5V ± 5%; T A =O"C to + 7O"C VCC=5V± 10%; TA=-55'C to +125'C 

Plastic DIP Fig .. A N74LS136N 

Ceramic DIP Fig. A N74LS136F S54LS136F 

Flatpak Fig. A S54LS136W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE(a) 

PINS 54174 54H174H 54S174S 54LS174LS 

Inputs IIH (itA) 20 
IlL (rnA) -0.4 

Outputs IOH (itA) +100 
IOL (rnA) 4/8(a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

Vcc = Pin 14 
GND = Pln7 

TRUTH TABLE 

INPUTS 

A B 

L L 
L H 
H L 
H H 

L LOW voltage level 
H HIGH voltage level 

54174 54H174H 54S174S 
PARAMETER TEST CONDITIONS Min Max Min Max 

ICC Supply current Vce = Max, VIN = OV 

AC CHARACTERISTICS: TA=25"C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Other input LOW 
tPHL A or B to output Waveform 2 

tPLH Propagation delay Other input HIGH 
tPHL A or B to output Waveform 1 

NOTES 

a. The slashed number. Indicate different parametric values for Military tCommercial 
temperature r8nges respectively. 

b. For lamily de Characlerisllcs see Inside Ironl ccver for 54/74 and 54H174H, and see 
inside back cover for 548174S and 54LSI74LS speclficalion. 

54/74 

Min Max 
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54H174H 

Min Max 

Min Max 

54S174S 

' Min Max 

OUTPUT 

Y 

L 
H 
H 
L 

54LS174LS 

Min Max 
UNIT 

10 rnA 

54LS174LS 

CL = 15pF UNIT 
RL= 2KO 

Min Max 

30 ns 
30 ns 

30 ns 
30 ns 



DESCRIPTION 

54sn4S138 
54LSn4LS138 

FEATURES 
• Demultlplexing capability The "138" is a HIGH speed 1-of-8 Decod­

er/Demultiplexer. The "138" is ideal for 
HIGH speed bipolar memory chip select ad­
dress decoding. The multiple input enables 
allow parallel expansion to a 1-of-24 decod­
er using only three "138" devices; or to a 1-
of-32 decoder using four "138" devices and 
one inverter. 

• Multiple input enable for easy expansion 
• Ideal for memory chip select decoding 
• Direct replacement for Intel 3205 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 
vcc = 5V ± 5'10; TA = ooe to 700 e Vee = 5V ± 10'10; TA = -55°C to ·'25°C 

Plastic DIP N74S138N • N74LS138N 

Ceramic DIP N74S138F • N74LS138F S54S138F • 

Flatpak S54S138W • 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

Ao-A2 Address inputs 

E,. E2 Enable (Active LOW) inputs 

E3 Enable (Active HIGH) input 

0-7 Decoder ouputs 

NOTE 

a. The slashed numbers Indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

S!)DotiCS 

S54LS138F 

S54LS138W 

IIH (IJ,A) 
IlL (mA) 

IIH (IJ,A) 

IlL (mA) 

I;H (IJ,A) 
IlL (mA) 

IOH(IJ,A) 
IOL(mA) 

54/74 SERIES " 13B" 

LOGIC SYMBOL 

lS 14 13 12 11 10 

Vee = Pin 16 
GNO = Pin 8 

PIN CONFIGURATION 

54/74 54S174S 

50 
-2.0 

50 
-2.0 

50 
-2.0 

-1000 
20 

4 5 • 

54LS174LS 

20 
-0.36 

20 
-0.36 

20 
-0.36 

-400 
4/8(8) 
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FUNCTIONAL DESCRIPTION 
The "138" decoder accepts three binary 
weighted inputs (Ao,Al.A2) and when en­
abled provides eight mutually exclusive 
active LOW outputs (0-7l. The device fea­
tures three Enable inputs: two active LOW 
(El,E2) and one active HIGH (E3l. Every 
output will be HIGH unless El and E2 are 
LOW and E3 is HIGH. This multiple Enable 
function allows easy parallel expansion of 
the device to a 1-of-32 (5 lines to 32 lines) 
decoder with just four "138's" and one in­
verter. 

The device can be used as an eight output 
demultiplexer by using one of the active 
LOW Enable inputs as the data input and the 
remaining Enable inputs as strobes. Enable 
inputs not used must be permanently tied to 
their appropriate active HIGH oractive LOW 
state. 

TRUTH TABLE 

INPUTS 

E1 E2 E3 

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

NOTES 

H HIGH voltage level 
LOW voltage level 

X Don't care 

LOGIC DIAGRAM 

(3) 

( I = Pin Number 
Vee = Pin 16 
GND = Pin 8 

AO 

X 
X 
X 
L 
H 
L 
H 
L 
H 
L 
H 

A1 A2 0 
X X H 
X X H 
X X H 
L L L 
L L H 
H L H 
H L H 
L H H 
L H H 
H H H 
H H H 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

lee Supply current Vee = Max 

NOTE 

b. For family de characteristics, see inside front cover for 54174 and 54Hfl4H, and see 
Inside back cover for 548/748 and 54L8174L8 specifications. 

210 SjgDotiCS 

54n4 

Min I Max. 

I 

OUTPUTS 

"1 2" "3 4" 5 6" 7" 

H H H H H H H 
H H H H H H H 
H H H H H H H 
H H H H H H H 
L H H H H H H 
H L H H H H H 
H H L H H H H 
H H H L H H H 
H H H H L H H 
H H H H H L H 
H H H H H H L 

54S/74S 54LSn4LS 

Min I Max Min 1 Max 
UNIT 

I 74 I 10 mA 



... -

~~~~fD[COD£R/D[MULTIPEEXER 54/74 SERIES "138" 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions) 

54n4 54sn4S 54LSn4LS 

PARAMETER TEST CONDITIONS 
CL = 15pF CL=15pF 

UNIT RL = 28011 RL = 2kll 

Min Max Min Max Min Max 

tPLH Propagation delay Figure 1 12 27 ns 
tpHL Address to output 12 39 ns 

tPLH Propagation delay 
Figure 2 8.0 18 ns 

tpHL El and E2 to output 11 32 ns 

tpLH Propagation delay Figure 1 11 26 ns 
tpHL E3 to output 11 38 ns 

AC WAVEFORMS 

VOUT 

VM = 1.5V for 5481748; VM = 1.3V for 54L8174L8. VM = 1.5V for 5481748; VM = 1.3V for 54L8174L8. 

Figure 1 Figure 2 
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DESCRIPTION 

54S174S139 
54LS174LS139 

FEATURES 
The "139" is a high speed Dual 1-of-4 
Decoder/Demultiplexer. This device has 
two independent decoders, each accepting 
two inputs and providing four mutually exclu­
sive active LOW outputs. Each decoder has 
an active LOW Enable input useable as a 
data input for a 1-of-4 demultiplexer. Each 
half of the "139" is useable as a function 
generator providing all four minterms of two 
variables. 

• Demultiplexlng capability 
• Two independent 1-of-4 decoders 
• Multifunction capability 
• Replaces 9321 and 93L21 for higher 

performance 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55"O to +125"0 

Plastic DIP N74S139N • N74LS139N 

Ceramic DIP N74S139F • N74LS139F S54S139F • S54LS139F 

Flatpak S54S139W • S54LS139W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE~a) 

PINS DESCRIPTION 

AO,Al Address inputs IIH (itA) 
IlL (rnA) 

E Enable (Active LOW) inputs IIH (itA) 
IlL (rnA) 

0-3 Decoder outputs IOH (itA) 
IOL (rnA) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

LOGIC SYMBOL 

1 • 3 ,. ,. 13 

A I I A I I 
Eb AOb A1b 

DECODER a DECODER b 

°b 1b 2b 3b 

yy y y Y Y y y 
4 5 6 7 

Vee = Pin 16 
GND = Pin 8 

,. 

PIN CONFIGURATION 

54174 54S/74S 

50 
-2.0 

50 
-2.0 

-1000 
20 

11 10 • 

54LS/74LS 

20 
-0.36 

20 
-0.36 

-400 
4/8(a) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

ICC Supply current VCC = Max, VE = OV 

NOTES 
B. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 

b. For family de characteristics, see inside front cover fo;54/74 and 54H/74H, and see 
Inside back cover for 54S/74S and 54LS/74LS speclflcstions. 
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FUNCTIONAL DESCRIPTION 
The "139" is a high speed dual 1-of-4 
Decoder I Demultiplexer. This device has 
two independent decoders, each accepting 
two binary weighted inputs (AO, A 1) and pro­
viding four mutually exclusive active LOW 
outputs (0 -3). Each decoder has an active 
LOW Enable (E). When E is HIGH, every out­
put is forced HIGH. The Enable can be used 
as the data input for a 1-of-4 demultiplexer 
application. 

TRUTH TABLE 

INPUTS 

E Ao A1 

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

H = HIGH voltage level 
L = LOW voltage level 

0 

H 
L 
H 
H 
H 

OUTPUTS 

1 2 3 

H H H 
H H H 
L H H 
H L H 
H H L 

lOGIC DIAGRAM 

) = Pin Numbers 

Vee = Pin 16 
GND = Pin 8 

AC CHARACTERISTICS: TA=25OC (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS 

Min Max 

tPLH Propagation delay 
Figure 1 

tpHL Address to output 

tpLH Propagation delay Figure 2 
tpHL Enable to output 

AC WAVEFORMS 

VOUT 

54S174S 54LS174LS 

CL = 15pF CL = 15pF 
RL = 2800 RL = 2kO 

Min Max Min Max 

12 29 
12 38 

8.0 24 
10 32 

VM = 1.5V for 54/74 and 54S/748; VM = 1.3V for 54lS/74l8. VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54lS/74lS. 

Figure 1 Figure 2 

Il!IlOliCI 

UNIT 

ns 
ns 

n8 
ns 
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54174 SERIES "140" 

54S/74S140 PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55'C to +126'C 

Plastic DIP Fig. A N74S140N 

Ceramic DIP Fig. A N74S140F SS4S140F 

Flatpak Fig. A SS4S140W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE!a) 

PINS 54/74 54H/74H 54S174S 54LS174LS 

Inputs IIH (ILA) 100 
IlL (rnA) -4.0 

Outputs 10H (rnA) -3.0 
10L (rnA) 60 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54H174H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

VOH Output HIGH VCC = Min. VIN = 0.8V I Mil. 
voltage 10H = -3.0mA I Com. 

VCC = Min. VIN = O.SV. 
RO = SOO to GND 

VOL Output LOW voltage VCC = Min. VIN = 2V.IOL = 60mA 

lOS Short circuit current VCC = Max. VOUT = OV 
- - "- --

ICCH Supply current Vee - Max. VIN = OV 

ICCl Supply current VCC = Max. VIN <=: 4.SV 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Waveforms and Conditions) 

SYMBOL PARAMETER TEST CONDITIONS 

tpLH Propagation delay Waveform 1 
tpLH 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de Characteristics see Inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S1745 and 54L5174L5 specification. 

54174 

Min Max 
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54H174H 

Min Max 

Figure A 

54S174S 54LS174LS 
UNIT 

Min Max Min Max 

2.S V 
2.7 V 

2.0 V 

O.S V 

-so -22S rnA 

18 rnA 

44 rnA 

54S174S 54lS174lS 

CL = SOpF UNIT 
Rl=93D 

Min Max Min Max 

6.S ns 
6.S ns 



54174145 
54LS/74LS145 (Preliminary data) 

DESCRIPTION FEATURES 
The "145" is a TTL MSI array. It features 
standard TIL inputs and high voltage, high 
current (80mA) outputs. The "145" minimum 
output breakdown is 15 volts. 

• 80mA output drive capablJJty 
• 15V output breakdown voltage 
• See "45" for 30V output voltage 
• See "42" for standard TTL outputs 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55"C to + 125"C 

Plastic DIP N74145N • N74LS145N 

Ceramic DIP N74145F • N74LS145F S54145F • S54LS145F 

Flatpak S54145W • S54LS145W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

AO-A3 Address inputs • IIH (/LA) 
IlL (rnA) 

0-9 Active LOW outputs IOH (ItA) 
IOL (rnA) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

LOGIC SYMBOL 

15 14 13 12 

5 6 9 10 11 

vcc = Pin 16 
GNO = Pin 8 

PIN CONFIGURATION 

54174 54S174S 

40 
-1.6 

+250 
80 

54LS/74LS 

20 
-0.4 

+250 
12/80(a) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

IOL = 12mA 

VOL Output LOW voltage 
IOL = 20m A 

VCC = Min 
IOL = 24mA 

IOL = 80mA 

IOH Output HIGH current VCC = Min, VOUT = 15V 

ICC Supply current VCC = Max 

NOTES 
a. The slashed numbers indicate different parametric values for Military ICommercial tern· 

perature ranges respectively. 
b. For family de characteristics. see Inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 548/748 and 54lS/74LS specifications. 
C, This parameter for Commercial range only. 

Mil 

Com 

S!IOliDS 

Min Max Min Max Min Max 
UNIT 

0.4 V 

0.4 V 
0.5(c) V 

0.9 1.7(c) V 

250 250 /LA 

62 13 rnA 

70 13 rnA 
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FUNCTIONAL DESCRIPTION 
The "145" is a 1-of-10 decoder with open 
collector outputs. This decoder accepts 
BCD inputs on the AO to A3 address lines 
and generates ten mutually exclusive active 
LOW outputs. When an input code greater 
than "9" is applied, all outputs are HIGH. 
This device can therefore be used as a 1-of-
8 decoder with A3 used as an active LOW 
enable. 

The "145" features 'an output breakdown 
voltage of 15V. This device is ideal as a 
lamp or solenoid driver. 

LOGIC DIAGRAM 

TRUTH TABLE 

A3 A2 A1 

L L L 
L L L 
L L H 
L L H, 
L H L 
L H L 
L H H 
L H H 
H L L 
H L L 
H L H 
H L H 
H H L 
H H L 
H H H 
H H H 

H = HIGH voltage levels 
L = LOW voltage levels 

Ao 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 

( ) = Pin Numbei. (11) (10) (I) (7) (8) (5) (4) (3) (2) (1) 
Vce = Pin 16 i i '; i i 4 3 2 1 a 
GND = Pin 8 

0 

L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

l' 2" 
H H 
L H 
H L 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 

3 4 5 6 7 8 

H H H H H H 
H H H H H H 
H H H H H H 
L H H H H H 
H L H 'H H H 
H H L H H H 
H H H L H H 
H H H H L H 
H H H H H L 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 

AC WAVEFORM 

VM = 1.5V for 54174 and 5481748; VM = 
1.3V for. 54L8174L8. 

Figure 1 

9 

H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 

AC CHARACTERISTICS: T A =25"C (See Section 4 for Test Circuits and Conditions) 

54174 54!)174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 15pF CL = 45pF 

UNIT RL = 1000 RL = 66.70 

Min Max Min Max Min Max 

tPLH Propagation delay 
Figure 1 

50 50 ns 
tpHL Address to output 50 50 ns 
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54/74147 

DESCRIPTION FEATURES 
The "147" 10-Line-to-4-Line Priority Encod­
er decodes the nine inputs to ensure that 
only the highest-order data line is encoded 
to four-line (8421) BCD outputs. Only nine 
data inputs are provided since the implied 
decimal "zero" condition requires no data 
input. The "zero" is encoded when all nine 
data lines are at a HIGH logic level. All of the 
"147" inputs and outputs are active LOW 
which simplifies mechanical switch encod­
ing. 

• Encodes 10-line decimal to 4-line BCD 
• Useful for 1o-position switch encoding 
• Used in code converters and gener­

ators 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O'C to +7O'C VCC=5V ± 10%; T A =-55'C to +125'C 

Plastic DIP N74147N 

Ceramic DIP N74147F S54147F 

Flatpak S54147W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

11-19 Priority (active LOW) inputs 

AO-A3 Address (active LOW) outputs 

NOTE 

8. The slashed numbers Indicate different parametric values for Military I Commercial 
temperature ranges respectively. 

S!DOliGS 

IIH (~A) 
IlL (mA) 

IOH (~A) 
IOL (mA) 

LOGIC SYMBOL 

11 12 13 

" Vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 

40 
-1.6 

-800 
16 

5 10 

54LS174LS 
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FUNCTIONAL DESCRIPTION 
The "147" 9-input priority encoder accepts 
data from nine active LOW inputs (i 1-19) and 
provides a binary representation on the four. 
active LOW outputs (AO-A3). A priority is 
assigned to each input so that when two or 
more inputs are simultaneously active, the 
input with the highest priority is represented 
on the output, with input line 19 having the 
highest priority. 

The device provides the 10-line-to-4-linepri­
ority encoding function by use of the implied 
decimal "zero." The "zero" is encoded when 
all nine data inputs are HIGH forcing all four 
outputs HIGH. 

TRUTH TABLE 

11 12 13 

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

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

LOGIC DIAGRAM 

vee = Pin 16 
GND = Pin 6 
( ) = Pin numbers 

INPUTS 

14 15 16 17 

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

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

lOS Output short circuit current Vee = Max, VOUT = OV 

ICC Supply current 
Vee = Max, Vj = OV 

Vee = Max, inputs open 

NOTE 

b. For family de characteristics. see Inside front coyer tor 64/74 and 64H/74H. and aee 
inside back cover for 548/748 and 54LS/74LS specifications. 

218 Si!lDOliCS 

54174 

Min Max 

-35 -85 

70 

62 

OUTPUTS 

-
19 A3 A2 A1 AO 18 

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

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

mA 

mA 

mA 



AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 

CL = 15pF UNIT PARAMETER TEST CONDITIONS RL = 4000 

Min Max Min Max Min Max 

tpLH Propagation delay any 
Figure 1 

19 , ns 
tpHL input to output 19 ns 

AC WAVEFORMS 

VM = !.5V lor 54174 and 5451745; VM = 1.3V lor 54L5174L5 

Figure 1 
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54174148 

DESCRIPTION FEATURES 
The "148" is an 8-lnput Priority Encoder de­
signed to accept eight parallel Inputs and 
produce the binary weighted code of the 
highest order Input. Cascading capability 
has been provided to allow expansion with­
out the need for external circuitry. 

• Code conversions 
• Multi-channel D 1 A converter 
• Decimal to BCD converter 
• Cascading for priority encoding of UN" 

bits 
• Input enable capability 
• Priority encoding-automatic 

selection of highest priority Input line 
• Output Enable-active LOW when all 

Inputs HIGH 
• Group Signal output-active when any 

Input Is LOW 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V ± 5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55oo to +12500 

Plaatic DIP N74148N 

Ceramic DIP N74148F S54148F 

Flatpak S54148W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

iQ Priority (active LOW) input 

- - ! 11-17 Priority (active LOW) inputs 

-
EI Enable (active LOW) input 

Ao-A2 Address (active LOW) outputs 

EO Enable (active LOW) output 

GS Group Signal (active LOW) output 

NOTE 

a. The slashed number. indicate different parametric values for Military ICommerclal 
temperature ranges respectively. 

220 l(gnOliCI 

IIH (I'A) 
IlL (mA) 

IIH (I'A) 
IlL (mA) 

IIH (I'A) 
IlL (mA) 

IOH (I'A) 
IOL (mA) 

IOH (I'A) 
IOL (mA) 

IOH (I'A) 
IOL (mA) 

LOGIC SYMBOL 

10 11 12 13 1 2 3 • 

15 14 

vee = Pin 16 
GND = Pin 6 

PIN CONFIGURATION 

54174 54S/74S 

40 
-1.6 

80 
-3.2 

80 
-3.2 

-800 
16 

-800 
16 

-800 
16 

Vee 

EO 

CiS 

54LS174LS 



8 INpO I F MillY, [NeDDER 

FUNCTIONAL DESCRIPTION 
The "148" 8-input priority encoder accepts 
data from eight active LOW inputs and pro­
vides a binary representation on the three 
active LOW outputs. A priority is assigned to 
each input so that when two or more inputs 
are simultaneously active, the input with the 
highest priority is represented on the output, 
with input line T7 having the highest priority. 

A HIGH on the Input Enable (Ei) will force all 
outputs to the inactive (HIGH) state and al­
low new data to settle without producing er­
roneous information at the outputs .. 

A Group Signal output (GS) and an Enable 
Output (EO) are provided with the three data 
outputs. The GS is active level LOW when 
any input is LOW; this indicates when any 
input is active. The EO is active level LOW 
when all inputs are HIGH. Using the output 
enable along with the input enable allows 
priority coding of N input signals. Both EO 
and GS are active HIGH when the input en­
able is HIGH. 

LOGIC DIAGRAM 

Ei 
(5) 

vee = Pin 16 
GND = Pin 8 
( ) = Pin numbers 

'7 
(4) 

'6 
(3) 

TRUTH TABLE 

Ei 10 11 

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

H = HIGH vollage level 
L = LOW voltage level 
X = Don't care 

'5 
(2) 

INPUTS 

'2 '3 14 

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

(') 

SmDOliCS 

is 

'3 
('3) 

X 
H 
X 
X 
L 
H 
H 
H 
H 
H 

'& 17 

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

S4n' SEIIES 11148" 

GS 

H 
H 
L 
L 
L 
L 
L 
L 
L 
L 

OUTPUTS 

AO 

H 
H 
L 
H 
L 
H 
L 
H 
L 
H 

I. 
(11) 

A1 

H 
H 
L 
L 
H 
H 
L 
L 
H 
H 

12 

H 
H 
L 
L 
L 
L 
H 
H 
H 
H 

('5) 

EO 

EO 

H 
L 
H 
H 
H 
H 
H 
H 
H 
H 

'0 
('0) 

221 



8 INFOI FRIORII 1 'MlllilER 54174 SE"I!< "148" 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

lOS Output short circuit current Vee == Max. VOUT = OV -35 -85 

ICC Supply current Vee = Max. V7 = VEl = OV 60 

Vee = Max. inputs open 55 

AC CHARACTERISTICS: TA=25"C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
Figure 1 

tPHL Tn input to An outputs 

tPLH Propagation delay 
Figure 1 

tpHL Tn input to EO output 

tpLH Propagation delay 
Figure 2 

tPHL In input to GS output 

tpLH Propagation oelay 
Figure 2 

tpHL Ei input to An outputs 

tPLH Propagation delay 
Figure 2 

tpHL Ei input to EO output 

tpLH Propagation delay 
Figure 2 

tPHL Ei input to GS output 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 64H 17 4H, and see 
inside back cover for 548/748 and 54LS 17 4LS specifications 

AC WAVEFORMS 

54174 

CL = 15pF 
RL == 4000 

Min Max 

19 
19 

10 
25 

30 
25 

15 

15 

15 
30 

12 
15 

54S174S 54LS174LS 

Min Max Min Max 

54S174S 54LS174LS 

Min Max Min Max 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VM" 1.5V for 54/74 and 548/748; VM = 1.3V for 64L8/74L8 

Figure 1 

222 

VM - 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 2 

9(gIOliC9 

UNIT 

rnA 

rnA 

rnA 

UNIT 

ns 
ns 

ns 
ns 

ns 
ns 

ns 

ns 

ns 
ns 

ns 
ns 



54174150 

DESCRIPTION FEATURES 
The "150" is a 16-input digital Multiplexer 
providing, in one package, the ability to se­
lect one bit of data from up to 16 sources. 
The active LOW Enable can be used to 
strobe the multiplexer. The multiplexer out­
put c"Y) inverts the selected data. 

• Select data from 16 sources 
• Demultiplexing capability 
• Active LOW enable or strobe 
• Inverting data output 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55"C to +125"C 

Plaslic DIP N74150N 

Ceramic DIP N74150F 554150F 

Flatpak S54150W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

50.53 Select inputs 

E Enable (Active LOW) input 

10-115 Multiplexer inputs 

y Inverting Multiplexer output 

NOTE 

8. The slashed numbers indicate different parametriC values for Military I Commercial 
temperature ranges respectively. 

IIH (p.A) 
IlL (rnA) 

IIH (p.A) 
IlL (rnA) 

IIH (p.A) 
IlL (rnA) 

IOH(p.A) 
IOL (rnA) 

54/74 SERIES 11150" 

LOGIC SYMBOL 

8 7 6 5 4 3 2 1 23 22 21 20 19 18 17 16 

I. 
14 5, 

13 S2 
11 S3 

Vee = Pin 24 
GND = Pin 12 

10 

PIN CONFIGURATION 

54174 54S174S 

40 
-1.6 

40 
-1.6 

40 
-1.6 

-800 
16 

54LS174LS 

223 



Ui,lNPUT MULTIPLEXER 

FUNCTIONAL DESCRIPTION 
The "150" is a logical implementation of a 
single pole. 16-position switch with the 
switch position controlled by the state of 
four select inputs. 80. 81. 82. 83. The 
multiplexer output (Y) inverts the selected 
data. The Enable input (0) is active LOW. 
When E is HIGH the Youtput is HIGH regard­
less of all other inputs. In one package the 
"150" provides the ability to select from 16 
sources of data or control information. 

224 

54/74 SERIESJUSI" 

TRUTH TABLE 

INPUTS OUTPUT 

S3 S2 S1 So E DO D1 D2 D3 D4 D5 D6 D7 D8 DgD10D11D12D13D14D1S y 

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

H = HIGH vollage level 
L = LOW voltage level 
X = Don't care 

X X X 
L X X 
H X X 
X L X 
X H X 
X X L 
X X H 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X "X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

Si!lDDliGS 

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

X X X X X X X X X X H 
X X X X X X X X X X H 
X X X X X X X X X X L 
X X X X X X X X X X H 
X X X X X X X X X X L 
X X X X X X X X X X H 
X X X X X X X X X X L 
X X X X X X X X X X H 
X X X X X X X X X X L 
X X X X X X X X X X H 
X X X X X X X X X X L 
X X X X X X X X X X H 
X X X X X X X X X X L 
L X X X X X X X X X H 
H X X X X X X X X X L 
X L X X X X X X X X H 
X H X X X X X X X X L 
X X L X X X X X X X H 
X X H X X X' X X X X L 
X X X L X X X X X X H 
X X X H X X X X X X L 
X X X X L X X X X X H 
X X X X H X X X X X L 
X X X X X L X X X X H 
X X X X X H X X X X L 
X X X X X X L X X X H 
X X X X X X H X X X L 
X X X X X X X L X X H 
X X X X X X X H X X L 
X X X X .x X X X L X H 
X X X X X X X X H X L 
X X X X X X X X X L H 
X X X X X X X X X H L 



LOGIC DIAGRAM 

J 
(8) (7) (6) (5) (4) (3) (2) (1) (23) (22) (21) (20) (19) (18) 

II 

" 
) ,,; ) ) r r l222S' 7? ,5 

Vee = Pin 24 
GND = Pin 12 

( ) = Pin Numbers 

ull III~ 
(10) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min I Max 

ICC Supply current Vee = Max I 68 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
Figure 1 

tpHL Select to Y output 

tpLH Propagation delay 
Figure 2 

tpHL Enable to Y output 

tpLH Propagation delay 
Figure 1 

tpHL Data to Y output 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover tor 545/748 and 54LS/74LS specifications. 

ssgnotics 

54174 

CL = 15pF 
RL = 400n 

Min Max 

35 
33 

24 

30 

20 
14 

(17) (16) (15) (14) (13) (1 1) 

7 'i 

-
7 

~ 5 

54S174S 54LS174LS 

Min I Max Min I Max 
UNIT 

I I rnA 

54S/74S 54LS174LS 

UNIT 

Min Max Min Max 

ns 
ns 

ns 

ns 

ns 
ns 
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161",U1 MULTIPLEXER 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 1 

226 

54/74 SERIES 11150" 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.5V for 54/74 and 5481745; VM = 1.3V for 54L8/74L5 

Figure 2 

Si!lDotiCS 



,4JNPUT MULTIPLEXER 

DESCRIPTION 

54174151 
54S174S151 

54LS174LS151 

FEATURES 
• Multifunction capability 
• Complementary outputs 

The "151" is a high speed 8-input 
multiplexer providing, in one package, the 
ability to select one bit of data from up to 
eight sources. The device can be used as a 
universal function generator to generate any 
logic function of four variables. 

• See "251" for 3-state version 

ORDERING CODE (See Section g for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

VCC=5V±5%; TA=O"C to +7O'C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP 
N74151N 

N74S151N • N74LS151N 

Ceramic DIP 
N74151F S54151F 

N74S151F • N74LS151F S54S151F • 
Flatpak 

S54151W 
S54S151W • 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE(a) 

PINS DESCRIPTION 

SO-S2 Select inputs 

E Enable (active LOW) input 

10-17 Multiplexer inputs 

Y Multiplexer output 

y Complementary Multiplexer output 

NOTE 

8. The slashed numbers indicate different parametric values for Military I Commercial 
temperature ranges respectively. 

S!!)ROIiCS 

S54LS151F 

S54LS151W 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IOH (/LA) 
IOL (rnA) 

IOH (/LA) 
IOL (rnA) 

54174 SERIES 11151" 

LOGIC SYMBOL 

Ii i i I 'r 'i 'j 'j 
E '. " " 

'3 '. '. '. '7 
11- So 

,.- S, 

9- S2 

y y 

I ! 
Vce = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54/74 54S174S 54LS174LS 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

-800 -1000 -400 
16 20 4/8(a) 

-800 -1000 -400 
16 20 4/8(a) 
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8 INPUT MULTIPLEXER 

FUNCTIONAL DESCRIPTION 
The "151" is a logical implementation of a 
single pole, a-position switch with the 
switch position· controlled by the state of 
three select inputs, 80 8182' True (Y) and 
complement(Y) outputs a~e both provided. 
The Enable input (E) is active LOW. When E 
is HIGH the Y output is HIGH and the Y output 
is LOW regardless of all other inputs. The 
logic function provided at the output is: 
Y = E . (10.80.81.82 + 11.80.81.82 + 

12. 8 0. 8 1. 82 + 13. 8 0. 8 1. 82 + 
14. 80. 8 1. 8 2 + 15. 8 0. 8 1. 8 2 + 
16.80. 8 1. 82 + 17. 80. 8 1. 82)' 

In one package the "151" provides the abili­
ty to select from eight sources of data or 
control information. The device can provide 
any logic function of four variables and its 
negation with correct manipulation. 

LOGIC DIAGRAM 

S2 
(9) 

(10) 

So 
(11) 

(7) 

-vee - Pm 16 
GND = Pin 6 

V' 

..... 

'" V 

- ..... 

( ) = Pin numbe,. 

228 

....... 
r ......... 

L ..... 
....... 

I - ..... 

TRUTH TABLES 

E S2 S1 

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

H = HIGH Voltage level 
L = LOW Voltage level 
X = Don't care 

10 11 

(4) (3) 

J y 

So 10 

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

'2 
(2) 

J 

54;74 SERI(S,1151" 

INPUTS OUTPUTS 

11 12 13 14 15 16 17 Y y 

X X X X X X X H L 
X X X X X X X H L 
X X X X X X X L H 
L X X X X X X H L 
H X X. X X X X L H 
X L X X X X X H L 
X H X X X X X L H 
X X L X X X X H L 
X X H X X X X L H 
X X X L X X X H L 
X X X H X X X L H 
X X X X L X X H L 
X X X X H X X L H 
X X X X X L X H L 
X X X X X H X L H 
X X X X X X L H L 
X X X X X X H L H 

'3 .. 15 17 

(1) (15) (14) (13) (12) 

II 

~ 
~ ~ y I I 

1.l lW 

.--

(5) (6) 



54/74 SERIES 11151" 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

ICC Supply current Vee = Max 48 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Figure 2 
tpHL Select to Y ,output 

tpLH Propagation delay Figure 1 
tpHL Select to Y output 

tpLH Propagation delay Figure 1 
tPHL Enable to Y output 

tPLH Propagation delay Figure 2 
tpHL Enable to Y output 

tpLH Propagation delay Figure 2 
tpHL Data to Y output 

tpLH Propagation delay Figure 1 
tpHL Data to Y output 

NOTE 

b. For family de characteristics, see Inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/748 and 54LS/74lS specifications. 

AC WAVEFORMS 

54174 

CL = 15pF 
RL = 4000 

Min Max 

52 
30 

35 
33 

52 
30 

24 
30 

29 
24 

20 
14 

54S174S 54LS174LS 

Min Max Min Max 

70 10 

54S174S 54LS174LS 

CL = 15pF CL = 15pF 
RL = 2800 RL = 2kO 

Min Max Min Max 

18 30 
18 26 

15 20 
13.5 20 

16.5 30 
18 20 

13 17 
12 20 

12 24 
12 17 

7.0 15 
7.0 15 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.5V for 54174 and 54S1748; VM = 1.3V for 54L8174L8. VM = 1.5V for 54174 and 54S1748; VM = 1.3V for 54LS174L8. 

Figure 1 Figure 2 

s~nl!tiCs 

UNIT 

rnA 

UNIT 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 
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B LINE TO I·LlNE DATA SELECTOR/MULTIPLEXER 

54/74152 

DESCRIPTION FEATURES 
• 14-pln Flat Pack only The "152" is a high speed 8-lnput Digital 

Multiplexer providing, in one package, the 
ability to select one bit of data from up to 
eight sources. The device can be used as a 
universal function generator to generate 
any logic function of four variables. 

• Use "151" for enable or non-Inverting 
output version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

vcc = 5V ± 5%; TA = O'C to '70'C Vcc = 5V ± 10%; TA = -SS'C to '125'C 

Plastic DIP 

Ceramic DIP 

Flatpak S54152W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

So - S2 Select inputs 

10 - 17 Data inputs 

-
Y Complimentary multiplexer output 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

230 !ii!JnotiC!i 

IIH (p.A) 
IlL (mA) 

IIH (p.A) 
IlL (mA) 

IOH (p.A) 
IOL (mA) 

54174 SERIES "152" 

LOGIC SYMBOL 

10 So 

81 

82 

vee = Pin 14 
GND = Pin 7 

1 13 12 11 

PIN CONFIGURATION 

54174 54S/74S 54LS174LS 

40 
-1.6 

40 
-1.6 

-800 
16 



FUNCTIONAL DESCRIPTION 
The "152" is a logical implementation of a 
single pole, 8-position switch with the 
switch position controlled by the state of 
three Select inputs, So, S1, S2. The logic 
function provided at the output is: 

Y = 10 • So • 81 .82 + i1 • 80 • 81 • 82 + 
12 .80 • 81 • 82 + 13 • 80 • 81 • 82 + 
14. So • 81 • 82 + 15 • 80 • S1 • 82 + 
16 • 80 • 81 • 82 + 17 • 80 • 8, • 82 

The "152" provides, in one package, the 
ability to select from eight sources of data or 
control information. 

AC WAVEFORMS 

TRUTH TABLE 

S2 S1 So 10 

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

H HIGH voltage level 
L LOW voltage level 
X Don't care 

LOGIC DIAGRAM 

11 12 13 14 15 16 17 

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

10 11 12 13 14 15 16 17 

(a) (5) (4) (3) (2) (1) (13) (12) (") 
S2~--£>o-~-Q~---r--~r---~---+----~---r~--~---r, 

S1~(9~)~[>>-~~~--~---1+---~--~~--~---r+-~~--~ 

VM = 1.SV for 54174 and 54S174S; Vm = 1.3V 
for 54LS/74LS. 

Figure 1 
Vee = Pin 14 
GND = Pin 7 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

Vee = Max I Mil -20 -55 
los Output short circuit current 

VOUT =OV I Com -18 -55 

lee Supply current Vee = Max 43 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Figure 1 
tPHL Select to Y output 

tPLH Propagation delay Figure 1 
tPHL Data to Y output 

NOTE 
b. For 1amily de characteristics, see inside front cover for 54174 and 54H174H, and see 

inside back cover for 5481745 and 54LS174lS specifications. 

SfgDDtiCS 

54174 

CL = 15pF 
RL = 4000 

Min Max 

35 
33 

20 
14 

54S174S 54LS174LS 

Min Max Min Max 

54S174S 54LS/74LS 

Min Max Min Max 

V 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 

UNIT 

mA 

mA 

rnA 

UNIT 

ns 
ns 

ns 
ns 
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DESCRIPTION 

54174153 
54S174S153 

54LS174LS153 

FEATURES 
• Non-inverting outputs the "153" is a high speed Dual 4-lnput 

Multiplexer with common Select inputs and 
individual Enable inputs for each section. 
The device can select two bits of data from 
four sources., The two buffered outputs 
present data in the non-inverted (true) form. 
The "153" can generate any two fu nctions of 
three variables in addition to multiplexer 
operation. 

• Separate Enable for each section 
• Common Select inputs 
• See "253" for 3-State version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 
vcc ~ 5V ± 5%; TA ~ o·c 10 70·C vcc ~ sv ± 10%; T A ~ -SS·C to ·12S·C 

Plastic DIP N74153N 
N74S153N • N74LS153N 

Ceramic DIP N74153F S54153F 
N74S153F • N74LS153F S54S153F • S54LS153F 

Flatpak S54153W 
S54S153W • S54LS153W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

So. S1 Common Select inputs 

Ea. Eb Enable (Active LOW) inputs 

lOa - 13a Data inputs from multiplexer "a" 

lOb - 13b Data inputs from multiplexer "b" 

Y Multiplexer outputs 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively .. 

232 Si!lDotiCS 

IIH (Il-A) 
IlL (mA) 

IIH (Il-A) 
IlL (mA) 

IIH (Il-A) 
IlL (mA) 

IIH (Il-A) 
IlL (mA) 

IOH (Il-A) 
IOL (mA) 

LOGIC SYMBOL 

1 i i t 3 Ii 11 Ii Ii 1 I 
e. lOa '18 '28 13a lOb '1b 12b 13b Eb 

14- So 

2- $1 

Y. Yb 

1 1 
• 

Vee ~ Pin 16 
GND ~ Pin 8 

PIN CONFIGURATION 

54/74 54S/74S 54LS/74LS 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -{).4 

-800 -1000 -400 
16 20 4/8 (a) 



FUNCTIONAL DESCRIPTION TRUTH TABLE 
The "153" is a Dual4-input Multiplexer that 
can select two bits of data from up to four 
sources under control of the common Se­
lect inputs (So, S1). The two 4-input multi­
plexer circuits have individual active LOW 
Enables (Ea, Ebl which can be used to strobe 
the outputs independently. Outputs (Va, Vb) 

are forced LOW when the corresponding 
Enables (Ea, Eb) are HIGH. 

SELECT INPUTS INPUTS (a or b) OUTPUT 

The device is the logical implementation of 
a 2-pole, 4-position switch, where the posi­
tion ofthe switch is determined by the logic 
levels supplied to the two Select inputs. The 
logic equations for the outputs are shown 
below. 

V.= E. 0 (10.05,050+ h.05, oSo+ 12. oS,050+ 
13a 0 S, 0 So) 

Vb = Eb o(lOb 08,080+ I'b 08, oSo+ 12b oS,080+ 
i3b 0 S, 0 So) 

The "153" can be used to move data to a 
common output bus from a group of regis­
ters. The state of the Select inputs would 
determine the particular register from which 
the data came. An alternative application is 
as a function generator. The device can 
generate two functions of three variables. 
This is useful for implementing highly irreg­
ular random logic. 

So S1 

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

H HIGH voltage level 
L LOW voltage level 
X Don't care 

LOGIC DIAGRAM 

vee = Pin 16 
GND = Pin 8 

E 10 11 

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

118 12a lla 51 

(5) (4) (3) 

Ya 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

I Mil 
Icc Supply current Vee = Max I Com 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H174H, and see 
inside back cover for 548/748 and 54LS/74LS specifications. 

Si!lDotiCS 

54/74 

Min Max 

52 

60 

12 13 Y 

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

11b '2b 13b Eb 

(11) (12) (13) (15) 

Yb 

54S174S 54LS/74LS 
UNIT 

Min Max Min Max 

70 10 mA 

70 10 mA 
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DOlL I.LlNE TO J .LlNE idOL IIPLEkER Sinn SERIES 

AC CHARACTERISTICS T A = aoc (See Section 4 for Test Circuits and Conditions) 

54/74 54S/74S 54LS/74LS 

PARAMETER TEST CONDITIONS CL= 30pF CL= 15pF CL= 15pF 
UNIT 

RL= 4000. RL = 2800 RL = 2kO 
\ 

Min Max Min Max Min Max 

tPLH Propagation delay Figure 2 34 18 29 ns 
tpHL Select to output 34 18 38 ns 

I 

tPLH Propagation delay 
Figure 1 

30 15 24 ns 
tpHL Enable to output 23 13.5 132 ns 

tPLH Propagation delay Figure 2 18 9.0 15 ns 
tPHL Data to output 23 9.0 26 ns 

AC WAVEFORMS 

VOUT 

v" = 1.5V for 54/74 and 54S/74S; V" = 1.3V for 54LS174LS. V" = 1.5V for 54174 and 54S/74S; V" = 1.3V for 54LS/74LS. 

Figure 1 Figure 2 
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1 af 16 DECODER/DEMII"!,! FIEI 

DESCRIPTION 

54/74154 
54LS174LS154 

FEATURES 
The "154" is a 4-line to 16-line 
Decoder/Demultiplexer with a 2-input en­
able gate. It is designed to accept 4-bits of 
binary data and provide 1-of-16 mutually ex­
clusive active lOW outputs. The enable can 
be used as a data input to demultiplex up to 
16-bits of serial data. 

• 16-line demultiplexing capability 
• Mutually exclusive outputs 
• 2-input enable gate for strobing or 

expansion 

ORDERING CODE (See Section g for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MiliTARY RANGES 

vcc=sv±S%; TA=O"C to +7O"C Vcc=SV± 10%; TA-SSoc to +125"C 

Plastic DIP N74154N • N74lS154N 

Ceramic DIP N74154F • N74lS154F S54154F • S54lS154F 

Flatpak S54154W • S54lS154W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

Ao- A3 Address inputs IIH (/LA) 
III (rnA) 

Eo. E, Enable (active lOW) inputs IIH (/LA) 
III (mA) 

6 -15 Active lOW outputs 
IOH (/LA) 
IOl (mA) 

NOTE 
8. The slashed numbers indicate different parametric values for Military I Commercial tem-
perature ranges respectively. 

!i~nDliC!i 

"154" 

LOGIC SYMBOL 

1 2 3 4 5 6 7 8 9 10 11 13 14 15 16 17 

vcc = Pin 24 
GND = Pin 12 

PIN CONFIGURATION 

• 
GND 

54174 54S174S 

40 
-1.6 

40 
-1.6 

-800 
16 

A3 

E1 

EO 

15 

14 

13 

12 

11 

54LS174lS 

20 
-0.36 

20 
-0.36 

-400 
4/8(a) 
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FUNCTIONAL DESCRIPTION 
The "154" decoder accepts four active 
HIGH binary /Iddress inputs and provides 16 
mutually exclusive active LOW outputs. The 
2-input enab.le gate can be used to strobe 
the decoder to eliminate the normal decod­
ing "glitches" on the outputs, or it can be 
used for expansion of the decoder. The en­
able gate has two AND'ed inputs wl)ich must 
be LOW to enable the outputs. 

The "154" can be used as a 1-of-16 
demultiplexer by using one of the enable in· 
puts as the multiplexed data input. When the 
other enable is LOW, the addressed output 
will follow the state of the applied data. 

236 

TRUTH TABLE 

INPUTS 

EO E1 A3 A2 A1 
L H X X 
H L X X 
H H X X 
L L L L 
L L L L 
L L L L 
L L L L 
L L L H 
L L L H 
L L L H 
L L L H 
L L H L 
L L H L 
L L H L 
L L H L 
L L H H 
L L H H 
L L H H 
L L H H 

H = HIGH vonage level 
L = LOW voltage level 
X = Don't care 

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

LOGIC DIAGRAM 

EO E1 
(18) (19) 

vee = Pin 24 
GND = Pin 12 
( ) = Pin numbers 

AO 0 

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

Si!lDlliCS 

1 2 3 4 

H H H H 
H H H H 
H H H H 
H H H H 
L H H H 
H L H H 
H H L H 
H H H L 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 

5 i 

OUTPUTS 

5 6 7 8 9 10 11 12 13 14 15 
H H H H H H H H H H H 
H H H H H H H H H H H 
H H H H H H H H H H H 
H H H H H H H H H H H 
H H H H H H H H H H H 
H H H H H H H H H H H 
H H H H H H H H H H H 
H H H H H H H H H H H 
L H H H H H H H H H H 
H L H H H H H H H H H 
H H L H H H H H H H H 
H H H L H H H H ·H H H 
H H H H L H H H H H H 
H H H H H L H H H H H 
H H H H H H L H H H H 
H H H H H H H L H H H 
H H H H H H H H L H H 
H H H H H H H H H L H 
H H H H H H H H H H L 

A3 

(20) 



DC CHARACTERISTICS ·OVER OPERATING TEMPERATURE RANGE (b) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 

Mil 49 14 
ICC Supply current Vec = Max 

Com 56 14 

AC CHARACTERISTICS: T A =25°C (See Section 4 for test circuits and conditions) 

54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 15pF CL = 15pF 
RL = 4000 RL = 2kO 

Min Max Min Max Min Max 

tpLH Propagation delay 
Figure 1 36 36 

tpHL Address to output 33 33 

tPLH Propagation delay 
Figure 2 

30 30 
tpHL Enable to output 27 27 

AC WAVEFORMS 

VOUT VOUT 

VM = 1.5V for 54/74 and 54S/745; VM = 1.3V for VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 
54LS/74LS. Figure 1 

NOTE 
b. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 54LS/74lS specification. 

54L5/74LS. Figure 2 

S!DOIiCS 

UNIT 

rnA 

rnA 

UNIT 

ns 
ns 

ns 
ns 
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DUAL 2 LINE TO I-LINE DECODER, DEMULTIPLEXER 

DESCRIPTION 

54/74155 
54LS/74LS155 

FEATURES 
• Common address inputs The "155" is a high speed Dual 1-of-4 

Decoder/Demultiplexer. The device fea­
tures common binary-address inputs and 
separate gated Enable inputs. Decoder "a" 
has an Enable gate with one active HIGH 
and one active LOW input. Decoder "b" has 
two active LOW Enable inputs. If the Enable 
functions are satisfied, one output of each 
decoder will be LOW as selected by the 
address inputs .. 

• True or complement data demultiplexing 
• Dual 1-of-4 or 1-of-8 decoding 
• Function generator applications 
• (See "156" for detailS.) 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

vcc = sv ± S%; TA = o·c 10 +70'C vcc = sv ± 100/0; T A = -55'C 10 +12S'C 

Plastic DIP N74155N • N74LS155N 

Ceramic DIP N74155F • N74LS155F S54155F • S54LS155F 

Flatpak S54155W • S54LS155W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

IIH (pA) 
AO.A1 Address .inputs IlL (rnA) 

Ea,Eb 
hH(P.A) 

Enable (Active LOW) inputs IlL (rnA) 

Ea Enable (Active HIGH) input IIH (pA) 

IlL (rnA) 

0-3 IOH (I'A) 
Active LOW outputs IOL(mA) 

54/74 SERIES 11155" 

LOGIC SYMBOL 

1 2 

Ao 
DECODER "a" 

A, 

7 6 5 4 

Vee = Pin 16 
GND = Pin 8 

13 3 1415 

A. 
DECODER "b" 

A, 

9 10 11 12 

PIN CONFIGURATION 

54174 54S174S 54LS/74LS 

40 20 
-1.6 -0.4 

40 20 
-1.6 -0.4 

40 20 
-1.6 -0.4 

-800 -400 
16 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

Icc Supply current Vee = Max 

NOTES 

a. The slashed numbers indicate different parametric values tor Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54174 and 54Hn4H, and see 
inside back cover for 54S174S and 54LS/74LS speCifications. 

I 
I 

Mil 

Com 
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54174 54S174S 54LS174LS 
UNIT 

Min Max Min Max Min Max 

35 10 rnA 

40 10 rnA 



FUNCTIONAL DESCRIPTION 
The "155" is a DuaI1-of-4 Decoder/Demulti­
plexer with common Address inputs and 
separate gated Enable inputs. Each decoder 
section, when enabled, will accept the bi­
nary weighted Address input (Ao,A,) and 
provide four mutually exclusive active LOW 
outputs ((i-31. When the Enable require­
ments of each decoder are not met, all 
outputs of that decoder are HIGH. 

Both decoder sections have a 2-input en­
able gate. For Decoder "a" the enable gate 
requires one active HIGH input and one 
active LOW input (Ea. Ea). Decoder "a" can 
accept either true or complemented data in 
demultiplexing applications, by using the Ea 
or Ea inputs respectively. The Decoder "b" 
enable gate requires two active LOW inputs 
(Eb • Eb). The device can be used as a 1-of-8 
Decoder/Demultiplexer by tying Ea to Eb 
and relabeling the common connection as 
address (A2); forming the common enable 
by connecting the remaining Eb and. Ea. 

TRUTH TABLE 

ADDRESS ENABLE "a" 

AO A1 Ea 

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

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care. 

Ea 

X 
H 
L 
L 
L 
L 

LOGIC DIAGRAM 

(1\ (2) 

D. 

Vee = Pin 16 
GND = Pin 8 

(,) 

Smnotics 

"0 
H 
H 
L 
H 
H 
H 

2. 

OUTPUT "a" ENABLE "b" OUTPUT"b" 

1 2 "3 Eb Eb ii "1 "2 3 
H H H H X H H H H 
H H H X H H H H H 
H H H L L L H H H 
L H H L L H L H H 
H L H L L H H L H 
H H L L L H H H L 

A, A, 

(11) 

J, 
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AC CHARACTERISTICS T A = 2S0C (See Section 4 for Test Circuits and Conditions) 

54n4 S4sn4S S4LS/74LS 

PARAMETER TEST CONDITIONS 
CL = 1SpF CL =1SpF 

UNIT RL = 400B RL = 2kU 

Min Max Min Max Min Max 

tPLH Propagation delay 
Figure 1 

32 26 ns 

tPHL Address to output 32 30 ns 

tPLH Propagation delay Figure 2 20 15 ns . 
tPHL Ea or Eb to output 27 30 ns 

tPLH Propagation delay 
Figure 1 

24 27 ns 
tPHL Ea to output 30 27 ns 

AC WAVEFORMS 

Your 

VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54lS174LS. VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS. 

Figure 1 Figure 2 
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DESCRIPTION 

54174156 
54LS/74LS156 

FEATURES 

• Common address Inputs 
• True or complement data 

demultlplexing 

The "156" is a high speed Dual 1-01-4 De­
coder I Demul.tiplexer with open collector 
outputs featuring common binary-address 
inputs and separate gated Enable inputs. 
Decoder "a" has an Enable gate with one 
active HIGH and one active LOW input. De­
coder "b" has two active LOW Enable in­
puts. If the Enable functions are satisfied. 
one output of each decoder will be LOW as 
selected by the address inputs. Wired-OR 
(Dot-AND) decoding and function generator 
applications are available through the open 
collector outputs of the "156." 

• Dual 1-of-4 or 1-of-8 decoding 
• Function generator applications 
• Outputs can be tied together 

ORDERING CODE (See Section g for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55'C to +125'C 

Plastic DIP N74156N • N74LS156N 
; 

Ceramic DIP N74156F • N74LS156F S54156F 

Flatpak S54156W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

AO.A1 Address inputs 

Ea.Eb Enable (active LOW) inputs 

Ea Enable (active HIGH) inputs 

0-3 Active LOW open collector outputs 

NOTE 

8. The slashed numbers indicate different parametric values for Military J Commercial 
temperature ranges respectively. 

• 

• 

SjgnlbCS 

S54LS156F 

S54LS156W 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IOH (/LA) 
IOL (rnA) 

LOGIC SYMBOL 

1 2 

A. 
DeCODeR "a" 

A, 

7 6 5 4 

vee = Pin 16 
GND = Pin a 

13 3 1415 

A. 
DECODER "b" 

A, 

9 10 11 12 

PIN CONFIGURATION 

54174 5481748 54L8174L8 

40 20 
-1.6 -0.4 

40 20 
-1.6 -0.4 

40 20 
-1.6 -0.4 

+250 +100 
16 418(a) 

241 



FUNCTIONAL DESCRIPTION 
The "156" is a Dual 1-of-4 Decoder/ 
Demultiplexer with common Address inputs 
and gated Enable inputs. Each decoder sec­
tion. when enabled. will accept the binary 
weighted Address inputs (AO.A1) and pro­
vide four mutually exclusive active LOW out­
puts (0-3). When the Enable requirements of 
each decoder are not met. all outputs of that 
decoder are HIGH. 

Both decoder sections have a 2-input en­
able gate. For Decoder "a" the enable gate 
requires 0r~ active t:!!.GH input and one ac­
tive LOW Input (Ea' Ea). Decoder "a" can 
accept either true or complemented data.in 
demultiplexing applications. by using the Ea 
or Ea inputs respectively. The Decoder "b" 
enable gate requires two active LOW inputs 
(Eb' Eb)· The device can be used as a 1-of-8 
Decoder/Demultiplexer by tying Ea to Eb 
and relabeling the common connection ad­
dress as (A2); forming the common enable 
by connecting the remaining Eb and Ea. 

The "156" can be used to generate all 4 
minterms of 2 variables. The 4 minterms are 
useful to replace multiple gate functions in 
some applications. A further advantage of 
the "156" is being able to AND the minterm 
functions by tying outputs together. Any 
number of t~nns can be wired-AND as shown 
in the formula below. 

f = (E + AD + A1).(E + AD + A1).(E + AD + A1)' 

(E + AD + A1) 

where E = Ea + Ea; E = Eb + Eb 

242 

TRUTH TABLE 

ADDRESS ENABLE "a" 

AO A1 Ea 

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

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care. 

Ea 

X 
H 
L 
L 
L 
L 

LOGIC DIAGRAM 

(,) (2) 

0. 

Vee = Pin 16 
GND = Pin 8 

1. 

SjglOliGS 

ii 
H 
H 
L 
H 
H 
H 

2. 

OUTPUT "a" ENABLE "b" OUTPUT "b" 

1 2 '3 Eb Eb ii 1 2 '3 

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

'. 2. 
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DUAL 2 LINE TO 4 LINE DECODER/DEMULTIPLEXER (OPEN COLLECTOR) 54/14 SERIES IIlS6" 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 

I Mil 35 10 
I.CC Supply current Vcc=Maxl Com 40 10 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay 
Figure 1 

tpHL Address to output 

tPLH Propagation delay 
Figure 2 

tpHL Ea or Eb to output 

tpLH Propagation delay 
Figure 1 

tpHL Ea to output 

NOTE 

b. For family de characteristics. see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 548/748 and 54LS/74LS specifications. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.5V for 54/74 and 546/746; VM = 1.3V for 54L6/74L6 

Figure 1 

s~notics 

54174 54S174S 54LS174LS 

CL = 15pF CL = 15pF 
RL = 400ll RL = 2kO 

Min Max Min Max Min Max 

34 46 
34 51 

23 40 
30 51 

27 48 
33 48 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.5V for 54/74 and 546/746; VM = 1.3V for 54L6/74L6 

Figure 2 

UNIT 

mA 

mA 

UNIT 

ns 
ns 

ns 
ns 

ns 
ns 
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DESCRIPTION 

54174157 
54S/74S157 

54LS174LS157 

FEATURES 
• Multifunction capability 
• Non-inverting data path 

The "157" is a high speed Quad 2-lnput 
Multiplexer that can select 4-bits of data 
from two sources using the common Select 
and Enable inputs. The "157" presents true 
(non-inverted) data and can be used to 
generate any four of the 16 different func­
tions of two variables. 

• Direct replacement for 9322 and 93L22 
• See "257" for 3-State version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 
vcc = 5V ± 5%; TA = D'C 107D'C Vee = 5V ± 101t/D; T A=:: -55QC to +125DC 

Plastic DIP N74157N 
N74S157N • N74LS157N 

Ceramic DIP N74157F S54157F 
N74S157F • N74LS157F S54S157F • S54LS157F 

Flatpak S54157W 
S54S157W • S54LS157W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

S Select input 
IIH (pA) 

IlL (mA) 

- IIH (!LA) 
E Enable (Active LOW) input IlL (mA) 

IIH (!LA) 
lOa - 10d Data inputs from Source 0 IlL (mA) 

ha - I,d Data inputs from Source 1 IIH (!LA) 

IlL (mA) 

Ya - Yd Multiplexer outputs IOH (!LA) 

IOL (mA) 

LOGIC SYMBOL 

15 14 13 11 10 

Vee = Pin 16 
GND = Pin 8 

12 

PIN CONFIGURATION 

54/74 54S/74S 

40 100 
-1.6 -4.0 

40 100 
-1.6 -4.0 

40 50 
-1.6 -2.0 

40 50 
-1.6 -2.0 

-800 -1000 
16 20 

54LS/74LS 

40 
-0.8 

40 
-0.8 

20 
-0.4 

20 
-0.4 

-400 
4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

Icc Supply current Vee = Max 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54fl4 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS speCifications. 
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54/74 

Min Max 

48 

54S/74S 54LS174LS 
UNIT 

Min Max Min Max 

78 16 mA 



FUNCTIONAL DESCRIPTION 
The "157" is a Quad 2-lnput Multiplexer 
which selects four bits of data from two 
sources under the control of a common 
Select input (S)' The Enable input (E) is 
active LOW. When E is HIGH, all of the 
outputs (Y) are forced LOW regardless of all 
other input conditions. 

Moving data from two groups of registers to 
four common output busses is a common 
use of the "157." The state of the Select 

TRUTH TABLE 

ENABLE 
SELECT 
INPUT 

E S 

H X 
L H 
L H 
L L 
L L 

input determines the particular register H HIGH voltage level 
LOW voltage level from which the data comes. It can also be L 

X Don't care 

DATA 
INPUTS 

10 11 

X X 
X L 
X H 
L X 
H X 

LOGIC DIAGRAM 

OUTPUT 

Y 

L 
L 
H 
L 
H 

used as a function generator. The device is 
useful for implementing highly irregular 
logic by generating any four of the 16 differ­
ent functions of two variables with one 
variable common. lOa 11a lOb 11b IDe 11c IOd 11d E S 

(2) (3) (5) (6) (14) (13) (11) (10) (15) (1) 

The device is the logic implementation of a 
4-pole, 2-position switch where the position 
of the switch is determined by the logic 
levels supplied to the Select input. Logic 
equations for the outputs are shown below: 

Ya = E • (l1a. S + loa. 5) 
Yb = E. (I,b. S + lOb. 5) 
Yc = E. (l1c. S + loc. 5) 
Y d = E. (l1d • S + 10d • 5) 

vee = Pin 16 
GND = Pin 8 

Ya Yb Yo 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS 
CL = 15pf 
RL = 4000 

Min Max 

tpLH Propagation delay 
Figure 2 

14 

tPHL Date to output 14 

tpLH Propagation delay 
Figure 1 

20 
tpHL Enable to output 21 

tpLH Propagation delay 
Figure 2 

23 
tpHL Select to output 27 

AC WAVEFORMS 

Yd 

54S174S 54LS174LS 

CL = 15pF CL = 15pF 
RL = 2800 RL = 2kO 

Min Max Min Max 

7.5 14 
6.5 14 

12.5 20 
12 21 

15 23 
15 27 

VM = 1.5V for 54174 and 54S174S; VM = 1.3V for 54LS/74LS. VM = 1.5V for 54174 and 54S174S; VM = 1.3V for 54LSI74LS. 

Figure 1 Figure 2 

SillBOlies 

UNIT 

ns 
ns 

ns 
ns 

ns 
ns 

245 



54/74158 
54S174S158 

54LS174LS158 

DESCRIPTION FEATURES 
The "158" is a high speed Quad 2-lnput 
Multiplexer that selects 4-bits of data from 
two sources using the common Select and 
Enable inputs. The "158" presents inverted 
data. It can be used to generate any four of 
the 16 different functions of two variables. 

• Multifunction capability 
• Inverting data path 
• See "258" for 3-State version 
• See "157" for non-inverting version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

vcc = sv ± S%; TA = o·c to '70·C vcc = sv ± 10%; TA = -SS·c to '12S·C 

Plastic DIP N74158N 
N74S158N • N74LS158N 

Ceramic DIP N74158F S54158F 
N74S158F • N74LS158F S54S158F • S54LS158F 

Flatpak S54158W 
S54S158W • S54LS158W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

S Select input 
IIH (p.A) 

III (rnA) 

E Enable (Active LOW) input 
hH (p.A) 

hl (rnA) 

Data inputs from Source 0 
IIH (p.A) 

lOa - 10d III (rnA) 

Ita-ltd Data inputs from Source 1 
IIH (p.A) 

III (rnA) 

- - IOH (p.A) 
Va - Vd Multiplexer outputs 

IOl (rnA) 

LOGIC SYMBOL 

15 6 14 13 11 10 

vee = Pin 16 
GND = Pin 8 

12 

PIN CONFIGURATION 

54174 54S/74S 

40 100 
-1.6 -4.0 

40 100 
-1.6 -4.0 

AO 50 
-1.6 -2.0 

40 50 
-1.6 -2.0 

-800 -1000 
16 20 

54LS/74LS 

40 
-0.8 

40 
-0.8 

20 
-0.4 

20 
-0.4 

-400 
4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

lee Supply current Vee = Max 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54/74 and 54Hn4H, and see 
Inside back cover for 54Sfl4S and 54lSfl4lS specifications. 
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54174 

Min Max 

48 

54S/74S 54LS/74LS 
UNIT 

Min Max Min Max 

61 8.0 rnA 



QUAD i·INPUT DATA SELECTOR/MULTIPLEXER (INVERTED) 54174 SERIES "158" 

FUNCTIONAL DESCRIPTION 
The "158" is a Quad 2-lnput Multiplexer 
which selects four bits of data from two 
sources under the control of a common 
Select input (S), presenting the data in in­
verted form at the four outputs (Yl. The 
Enable input <E) is active LOW. When E is 
HIGH, all of the outputs <Y) are forced HIGH 
regardless of all other input conditions. 

Moving data from two groups of registers to 
four common output busses is a common 
use of the "158." The state of the Select 
input determines the particular register 
from which the data comes. It can also be 

TRUTH TABLE 

ENABLE SELECT 
INPUT 

H 
L 
X 

E S 

H X 
L L 
L L 
L H 
L H 

HIGH voltage level 
LOW voltage level 
Don't care 

DATA 
INPUTS 

10 11 

X X 
L X 
H X 
X L 
X H 

used as a function generator. The device is LOGIC DIAGRAM 

OUTPUTS 

Y 

H 
H 
L 
H 
L 

useful for implementing gating functions by ,--------------------------------....., 

generating any four functions of two vari- 'd. ,,. 'Db ',b 'Dc 'Ie 'Od 'ld E S 

abies with one variable common. (2) (3) (5) (6' (14) (13) (11) (10) (15) (1) 

The device is the logic implementation of a 
4-pole, 2-position switch where the position 
of the switch is determined by the logic 
levels supplied to the Select Input. Logic 
equations are shown below: 

Va = E • (ha • S + loa. 5) 

Vb = E • (hb • S + lOb. 5) 

Ve=E. (he· S+ lac .8) 

Yd = E· (I,d. S + 10d. S) 

vee = Pin 16 
GND = Pin 8 

Y. Vb Ve 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

Vd 

54/74 54S174S 54LS/74LS 

PARAMETER TEST CONDITIONS CL = 15pF CL = 15pF CL = 15pF 
RL = 4000 RL =2800 RL= 2kO 

Min Max Min Max Min Max 

tPLH Propagation delay 14 6.0 12 
tpHL Data to output Figure 1 14 6.0 12 

tpLH Propagation delay 
Figure 2 

20 11.5 17 
tPHL Enable to output 21 12 18 

tpLH Propagation delay 
Figure 1 

23 12 20 
tPHL Select to output 27 12 24 

WAVEFORMS 

VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS. 

Figure 1 Figure 2 

UNIT 

ns 
ns 

ns 
ns 

ns 
ns 
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1 af 16 DECODER/DEMULTIPLEXER (DUN CO[[ECIOR) 

54/74159 

DESCRIPTION FEATURES 
The "159" is a 4-line to 16-line 
Decoder/Demultiplexer with open collector 
outputs and with a 2-input enable gate. It is 
designed to accept 4-bits of binary data and 
provide 1-of-16 mutually exclusive active 
lOW outputs. The enable can be used as a 
data input to demultiplex up to 16-bits of 
serial data. The outputs can be wired to­
gether to simplify function generation and 
provide output bussing. 

• 16-lIne demultiplexlng capability 
• Mutually exclusive open collector 

outputs 
• 2-input enable gate for strobing or 

expansion 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA",-55"C to +125"C 

Plal'tic DIP N74159N 

Ceramic DIP N74159F S54159F 

Flatpak S54159W -

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

Ao-Aa Address inputs 

EO,E1 Enable (active lOW) inputs 

0-15 Active lOW open collector outputs 

NOTE 
8. The slashed numbers indicate different parametric values for Military I Commercial 

temperature ranges re~pectivelv. 

248 9i!1DDliCS 

IIH(jtA) 
Ill(mA) 

IIH(jtA) 

Ill(mA) 

IOH(jtA) 
IOl(mA) 

54/74 SERIES 11159" 

LOGIC SYMBOL 

1 2 3 4 5 6 7 8 9 10 11 13 14 15 16 17 

vcc = Pin 24 
GND = Pin 12 

54174 

40 
-1.6 

40 

-1.6 

+50 
16 

545174S 54LS/74LS 



FUNCTIONAL DESCRIPTION 
The "159" decoder accepts four active 
HIGH binary address inputs and provides 16 
mutually exclusive active LOW outputs. The 
2-input enable gate can be used to strobe 
the decoder to eliminate the normal decod­
ing "glitches" on the outputs, or it can be 
used for expansion of the decoder. The en­
able gate has two AND'ed inputs which must 
be LOW to enable the outputs. 

The "159" can be used as a 1-of-16 
demultiplexer by using one of the enable in­
puts as the multiplexed data input. When the 
other enable is LOW, the addressed output 
will follow the state of the applied data. 

The open collector outputs can be wired to­
gether to provide a means of generating any 
combination of the 16 minterms of four 
variables applied to the AO-A3 inputs. 

TRUTH TABLE 
INPUTS 

EO El Aa A2 

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

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

A1 

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

LOGIC DIAGRAM 

Vee = Pin 24 
GND = Pin 12 

AO 0 1 2 3 

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

OUTPUTS 

4 5 6 7 8 9 10 11 12 13 14 15 

H H H H H H H H H H H H 
H H H H H H H H H H H H 
H H H H H H H H H H H H 
H H H H H H H H H H H H 
H H H H H H H H H H H H 
H H H H H H H H H H H H 
H H H H H H H H H H H H 
L H H H H H H H H H H H 
H L H H H H H H H H H l-f 
H H L H H H H H H H H H 
H H H L H H H H H H H H 
H H H H L H H H H H H H 
H H H H H L H H H H H H 
H H H H H H L H H H H H 
H H H H H H H L H H H H 
H H H H H H H H L H H H 
H H H H H H H H H L H H 
H H H H H H H H H H L H 
H H H H H H H H H H H L 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

54174 54S174S 54LS/74LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

lee Supply current Vee = Max 56 rnA 

AC CHARACTERISTICS: T A =25°C (See Section 4 for test circuits and conditions) 

54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 15pF 

UNIT RL = 400n 

Min Max Min Max Min Max 

tpLH Propagation delay 
Figure 1 

36 ns 

tPHL Address to output 36 ns 

tpLH Propagation delay 
Figure 2 25 ns 

tpHL Enable to output 36 ns 

AC WAVEFORMS 

VOUT 

VM = 1,5Vlor64/74 and 548/748; VM = 1.3V lor 54LS/74L8. VM = 1.5V lor 54/74 and 54S/74S; VM = 1,3V lor 54LS/74LS. 

Figure 1 Figure 2 

NOTE 
b. For family de characteristics, see inside front cover for 54174 and 54H174H, and see 

inside back cover for 54LS / 74LS specification. 

250 Si!lnDliCS 



BCD DECADE COUNTER -

DESCRIPTION 

54174160 
54LS174LS160A 

FEATURES 

The "160" is a high-speed BCD decade 
counter. The counters are positive edge­
triggered, synchronously presettable and 
are easily cascaded to n-bit synchronous 
applications without additional gating. A 
Terminal Count output is provided which de­
tects a count of HLLH. The Master Reset 
asynchronously clears all flip-flops. 

• Synchronous Counting and Loading 
• Two count enable inputs for n-bit 

cascading 
• Positive edge-triggered clock 
• Hysteresis on clock input (LS160 

only) 
• All inputs have fan-in of one (LS160 

only) 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +70·C VCc=SV± 10%; TA=-SS·C to +12S·C 

Plastic DIP N74160N • N74LS160AN 

Ceramic DIP N74160F • N74LS160AF S54160F • S54LS160AF 

Flatpak S54160W • S54LS160AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input IIH (/LA) 
IlL (rnA) 

00-0 3 Parallel Data inputs 
IIH (/LA) 
IlL (rnA) 

PE Parallel Enable (active LOW) input 
IIH (/LA) 
IlL (rnA) 

CEP Count Enable Parallel input 
IIH (/LA) 
IlL (rnA) 

CET Count Enable Trickle input 
IIH (/LA) 
IlL (rnA) 

MR Master Reset (active LOW) input IIH (/-IA) 
IlL (rnA) 

00-0 3 Counter outputs 
IOH (/LA) 
IOL (rnA) 

TC Terminal Count output 
IOH (/LA) 
IOL (rnA) 

NOTE 
8. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 

!ii,gDotiC!i 

5a17a SERIES 11160" 

LOGIC SYMBOL 

CEP 

10 CET 
TC 15 

CP 

14 13 12 11 

vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 

80 
-3.2 

40 
-1.6 

40 
-1.6 

40 
-1.6 

80 
-3.2 

40 
-1.6 

-800 
16 

-800 
16 

54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 

-400 
4/8(a) 
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FUNCTIONAL DESCRIPTION 

The "160" is a synchronous preseltable 
BCD decade counter featuring an internal 
carry look-ahead for applications in high­
speed counting designs. Synchronous oper­
ation is provided by having all flip-flops 
clocked simultaneously so that the outputs 
change coincident with each other when so 
instructed by the count-enable inputs and 
internal gating. This mode of operation elimi­
nates the output counting spikes which are 
normally associated with asynchronous (rip­
ple clock) counters. A buffered clock input 
triggers the four flip-flops on the positive­
going edge of the clock. The clock input on 
the LS 160 features about 400mV of hystere­
sis to reduce false triggering caused by 
noise on the clock line or by slowly rising 
clock edges. 

The counter is fully programmable; that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock, 
and takes place regardless of the levels of 
the count enable inputs. A LOW level on the 
Parallel Enable (PE) input disables the 
counter and causes the data at the On inputs 
to be loaded into the counter on the next 
LOW-to-HIGH transition of the clock. The 
reset (clear) function for the "160" is asyn­
chronous. A LOW level on the Master Reset 
(MR) input sets all four of the flip-flop out­
puts LOW, regardless of the levels of the 
CP, PE, CET, and CEP inputs. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In­
strumental in accomplishing this function are 
two Count Enable inputs (CET • CEP) and a 
Terminal Count (TC) output. Both count en­
able inputs must be HIGH to count. The CET 
input is fed forward to enable the TC output. 
The TC output thus enabled will produce a 
HIGH output pulse with a duration approxi­
mately equal to the HIGH level portion of the 
00 output. This HIGH level TC pulse is used 
to enable successive cascaded stages. 
See Figure A for the fast synchronous 
multistage counting connections. 

All "changes" of the 0 outputs (except due 
to the asynchronous Master Reset) occur as 
a result of, and synchronous with, the LOW­
to-HIGH transition of the Clock input (CP). 
As long as the setup time requirements are 
met, there are no special timing or activity 
constraints on any of the .mode control or 
data inputs. However, for conventional oper­
ation of the 54/74160 the following transi­
tions should be avoided: 

1. HIGH-to-LOW transition on the CEP or 
CET input if clock is LOW. 

2. LOW-to-HIGH transitions on the Parallel 
Enable input when CP is LOW, if the 
count enables are HIGH at or before the 
transition. 

For some applications, the designer may 
want to change those inputs while the clock 
is LOW. In this case, the 54/74160 will be­
have in a predictable manner. For example: 

If PE goes HIGH while the clock is LOW, and 
Count Enable is not active during the re-

MODE SELECT - FUNCTION TABLE 

maining clock LOW period (i.e. CEP or CET 
are LOW), the subsequent LOW-to-HIGH 
clock transition will change 00 - 03 to the 
DO - 03 data that existed at the setup time 
before the rising edge of PE. 

If PE goes HIGH while the clock is LOW, and 
Count Enable is active (CEP and CET are 
HIGH) during some portion of the remaining 
clock LOW period, the 54/74160 will per­
form a mixture of counting and loading. On 
the LOW-to-HIGH clock transition, outputs 
00 - 03 will Change as the count sequence 
or the loading requires. Only the outputs that 
would not change in the count sequence and 
are also reloaded with their present value 
stay constant. 

If Count Enable is active (i.e. CEP and CET 
are HIGH) during some portion of the clock 
LOW period, and PE is HIGH (inactive) dur­
ing the entire clock LOW period, the subse­
quent LOW-to-HIGH clock transition will 
change 00 - 03 to the next count value. 

OPERATING INPUTS OUTPUTS 
MODE MR 

Reset (Clear) L 
Parallel Load H 

H 
Count H 
Hold (do nothing) H 

H 

H = HIGH voltage level steady state. 
l = lOW voltage level steady state. 

CP 

X 

t 
t 
t 
X 
X 

CEP CET PE 

X X X 
X X I 
X X I 
h h h(d) 

I(c) X h(d) 
X I(c) h(d~ 

h = HIGH voltage level one setup time prior to the LOW~to·HIGH clock transition. 
I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

x = Don't care. 

On 

X 
I 
h 
X 
X 
X 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to­

HIGH clock transition. 
t = LOW-la-HIGH clock transition. 

NOTES 
(b) The Te output is HIGH when GET is HIGH and the counter is at Terminal Count (HLlH 

for "'60"'. 
(c) The HIGH-ta-LOW transition of CEP or CET on the 54174160 should only occur while 

CP is HIGH for conventional operation. 
Cd) The lOW-to-HIGH transition of PE on the 54/74160 should only occur while CP is HIGH 

for conventional operation. 

On TC 

L L 
L L 
H (b) 

count (b) 
qn (b) 

qn L 

SYNCHRONOUS MULTISTAGE COUNTING SCHEME 

252 

CET 

c. 
MR 

TC CET TC CET TC CET TC CET TC 

Figure A 
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LOGIC DIAGRAM 54174160 

Vee = Pin 16 
GND = Pin 8 
( ) = Pin numbers 

TC 

LOGIC DIAGRAM 54LS174LS160A 

Vee = Pin 16 
GND = Pin 8 
( ) = Pin numbers 

03 
(6) 

03 

(6) 

(11) 

Q3 

02 
(5) 

Srnnotics 

02 

(5) 

('2) 

Q2 

0, 
(4) 

0, 

(4) 

('3) 

Q, 

DO 
(3) 

DO 

(3) 

(14) 

QO 
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BCD DECIDE tOUNTER 54t74 SERIES 11160" 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(e) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

VCC = Max Mil 85 31 rnA 
ICCH Supply current 

All outputs=HIGH Com 94 31 rnA 

VCC = Max Mil 91 32 rnA 
ICCL Supply current 

All outputs=LOW Com 101 32 rnA 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS/74LS 

PARAMETER TEST CONDITIONS 
CL=15pF CL=15pF 

UNIT RL=4000 RL=2KO 

Min, Max Min Max Min Max 

fMAX Maximum clock frequency Figure 1 25 25 MHz 

tpLH Propagation delay 
Figure 1 

35 20 ns 
tPHL Clock to Terminal Count 35 27 ns 

tpLH Propagation delay 
Figure 1, PE = HIGH 

20 21 ns 
tpHL Clock to Q outputs 23 27 ns 

tPLH Propagation delay 
Figure 1, PE = LOW 

25 21 ns 
tpHL Clock to Q outputs 29 27 ns 

tpLH Propagation delay 
Figure 2 

16 16 ns 
tpHL CET input to TC output 16 25 ns 

tpHL Propagation delay MR to Q outputs Figure 3 38 28 ns 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tW(L) Clock pulse width (LOW) Figure 1 

tw Master Reset pulse width Figure 3 

ts Setup time Data to Clock Figure 5 

th Hold time Data to Clock Figure 5 

ts Setup time CEP or CET to Clock Figure 4 

th Hold time CEP or CET to Clock Figure 4 

ts Setup time PE to Clock Figure 5 

th Hold time PE to Clock Figure 5 

tree Recovery time MR to CP Figure 3 

NOTE 
e. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 548/748 and 54LS/74LS specifications. 

254 stgnOliCS 

54174 54S174S 54LS174LS 
UNIT 

Min Max Min Max Min Max 

25 25 ns 

20 15 ns 

20 12 ns 

0 3.0 ns 

20 20 ns 

0 0 ns 

25 17 ns 

0 0 ns 

25 15 ns 



tlICItDECAOE COUNTER 

AC WAVEFORMS 

CP 

TC 

CLOCK TO OUTPUT DELAYS, MAXIMUM 
FREQUENCY, AND CLOCK PULSE WIDTH 

__ -..I 

VM = 1.5V for 54174 and 54S/74S; VM = 1.3V for 54LS/74LS 

Figure 1 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

MR \VM -jVM 

. F,·=t-1 
CP ______ ~---------------J~'V-M----------------

-9~P:: ______ / a 

vM = 1.5V for 54/74 & 54S/74S; VM = 1.3V for 54LS/74LS 

Figure 3 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

PE(d) ~~~"""t'" .... 
54174 only 

PE 
54LS174LS only 

CP ____________ -J 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54lS/74LS. 

5404 SERIES 11160" 

PROPAGATION DELAYS CET INPUT TO TC OUTPUT 

CE~VM~ ________ 'f.; -'P-HL-----

TC ______ ~r:" \ ...... VM ___ 

VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS. 

Figure 2 

CEP AND CET SETUP 
AND HOLD TIMES 

CEP AND CET(e) -r~r"7-r'T':r---"IKI'm: 
54/74 only 

CEP and CET 
S4LS/74LS only 

VM = 1.5V for 54/74 and 54S1745; VM = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input ;s permitted to change for predictable 
output performance. 

Figure 4 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

Figure 5 
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DESCRIPTION 

54174161 
54LS174LS161A 

FEATURES 

The "161" is a high-speed 4-bit binary 
counter. The counters are positive edge­
triggered, synchronously presettable and 
are easily cascaded to n-bit synchronous 
applications without additional gating. A 
Terminal Count output is provided which de­
tects a count of HHHH. The Master Reset 
asynchronously clears all f1ip'flops. 

• Synchronous Counting and Loading 
• Two count enable Inputs for n-bit 

cascading 
• Positive edge-triggered clock 
• Hysteresis on clock input (LS161 only) 
• All inputs have fan-In of one (LS161 

only) 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55'C to +125'C 

Plastic DIP N74161N • N74LS161AN 

Ceramic DIP N74161F • N74LS161AF S54161F • S54LS161AF 

Flatpak S54161W • S54LS161AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input IIH (/LA) 
IlL (rnA) 

00-0 3 Parallel Data inputs IIH (/LA) 
IlL (rnA) 

PE Parallel Enable (active LOW) input IIH (/LA) 
IlL (rnA) 

CEP Count Enable Parallel input 
IIH (/LA) 
IlL (rnA) 

CET Count Enable Trickle input 
IIH (/LA) 
IlL (rnA) 

MR Master Reset (active LOW) input IIH (/LA) 
IlL (rnA) 

00-0 3 Counter outputs 
IOH (/LA) 
IOL (rnA) 

TC Terminal Count output IOH (/LA) 
IOL (rnA) 

NOTE 
8. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 

256 Si!lDOliCS 

LOGIC SYMBOL 

CEP 

10 CET TC 15 

CP 

14 13 12 11 

Vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 

80 
-3.2 

40 
-1.6 

40 
-1.6 

40 
-1.6 

80 
-3.2 

40 
-1.6 

-800 
16 

-800 
16 

54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 

-400 
4/8(a) 



FUNCTIONAL DESCRIPTION 

The "161" is a synchronous presettable 4-
bit binary counter featuring an internal carry 
look-ahead for applications in high-speed 
counting designs. Synchronous operation is 
provided by having all flip-flops clocked si­
multaneously so that the outputs change co­
incident with each other when so instructed 
by the count-enable inputs and internal gat­
ing. This mode of operation eliminates the 
output counting spikes which are normally 
associated with asynchronous (ripple 
clock) counters. A buffered clock input trig­
gers the four flip-flops on the positive-going 
edge of the clock. The clock input on the 
LS161 features about 400mV of hysteresis 
to reduce false triggering caused by noise 
on the clock line or by slowly rising clock 
edges. 

The counter is fully programmable; that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock, 
and takes place regardless of the levels of 
the count enable inputs. A LOW level on the 
Parallel Enable (PE) input disables the 
counter and causes the data at the On inputs 
to be loaded into the counter on the next 
LOW-to-HIGH transition of the clock. The 
reset (clear) function for the "161" is asyn­
chronous. A LOW level on the Master Reset 
(MR) input sets all four of the flip-flop out­
puts LOW, regardless of the levels of the 
CP, PE, CET, and CEP inputs. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In­
strumental in accomplishing this function are 
two Count Enable inputs (CET • CEP) and a 
Terminal Count (TC) output. Both count en­
able inputs must be HIGH to count. The CET 
input is fed forward to enable the TC output. 
The TC output thus enabled will produce a 
HIGH output pulse with a duration approxi­
mately equal to the HIGH level portion of the 
00 output. This HIGH level TC pulse is used 
to enable successive cascaded stages. 
See Figure A for the fast synchronous 
multistage counting connections. 

All "changes" of the a outputs (except due 
to the asynchronous Master Reset) occur as 
a result of, and synchronous with, the LOW­
to-HIGH transition of the Clock input (CP). 
As long as the setup time requirements are 
met, there are no special timing or activity 
constraints on any of the mode control or 
data inputs. However, for conventional oper­
ation of the 54/74161 the following transi­
tions should be avoided: 

1. HIGH-to-LOW transition on the CEP or 
CET input if clock is LOW. 

2. LOW-to-HIGH transitions on the Parallel 
Enable input when CP is LOW, if the 

. count enables are HIGH at or before the 
transition. 

For some applications, the designer may 
want to change those inputs while the clock 
is LOW. In this case, the 54/74161 will be­
have in a predictable manner. For example: 

If PE goes HIGH while the clock is LOW, and 
Count Enable is not active during the re-

MODE SELECT - FUNCTION TABLE 

maining clock LOW period (i.e. CEP or CET 
are LOW), the subsequent LOW-to-HIGH 
clock transition will change 00 - 03 to the 
DO - 03 data that existed at the setup time 
before the rising edge of PE. 

If PE goes HIGH while the clock is LOW, and 
Count Enable is active (CEP and CET are 
HIGH) during some portion of the remaining 
clock LOW period, the 54/74161 will per­
form a mixture of counting and loading. On 
the LOW-to-HIGH clock transition, outputs 
00 - 03 will change as the count sequence 
or the loading requires. Only the outputs that 
would not change in the count sequence and 
are also reloaded with their present value 
stay constant. 

If Count Enable is active (i.e. CEP and CET 
are HIGH) during some portion of the clock 
LOW period, and PE is HIGH (inactive) dur­
ing the entire clock LOW period, the subse­
quent LOW-to-HIGH clock transition will 
change 00 - 03 to the next count value. 

OPERATING INPUTS OUTPUTS 
MODE MR 

Reset (Clear) L 
Parallel Load H 

H 
Count H 
Hold (do nothing) H 

H 

H = HIGH voltage level steady state. 
l = LOW voltage level s.teady state. 

CP 

X 

f 
t 
X 
X 

CEP CET PE 

X X X 
X X I 
X X I 
h h h(d) 

I(c) X h(d) 
X I(c) h(d) 

h = HIGH voltage level one setup time prior to the LOW-la-HIGH clock transition. 
t = LOW voltage level one setup time prior to the LOW-la-HIGH clock transition. 
X = Don't care. 

On 

X 
I 
h 
X 
X 
X 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to­
HIGH clock transition. 

t = LOW-la-HIGH clock transition. 

NOTES 
(b) The TC output is HIGH when eeT is HIGH and the counter is at Terminal Count (HHHH 

for "161"). 
(c) The HIGH·to·LOW transition of CEP or CET on the 54/74161 should only occur while 

CP is HIGH for conventional operation. 
(d) The LOW·to·HIGH transition of PE on the 54/74161 should only occur while CP is HIGH 

for conventional operation. 

an TC 

L L 
L L 
H (b) 

count (b) 
qn (b) 

qn L 

SYNCHRONOUS MULTISTAGE COUNTING SCHEME 

TC CET TC CET TC CET TC CET TC 

Figure A 
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LOGIC DIAGRAM 54174161 

Vee = Pin 16 
GND = Pin 8 
( ) = Pin numbers 

LOGIC DIAGRAM 54LS174LS161A 

Vee = Pin 16 
GND = Pin 8 
( ) = Pin numbers 
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4 BIT BINARY COUNTER 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(e) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

VCC: Max Mil 85 
ICCH Supply current 

All outputs:HIGH Com 94 

VCC: Max Mil 91 
ICCL Supply current 

All outputs:LOW Cam 101 

AC CHARACTERISTICS: TA:25°C (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS 
CL:15pF 
RL:400D 

Min Max 

fMAX Maximum clock frequency Figure 1 25 

tpLH Propagation delay 
Figure 1 

35 
tpHL Clock to Terminal Count 35 

tpLH Propagation delay 
Figure 1, PE : HIGH 

20 
tpHL Clock to Q outputs 23 

tpLH Propagation delay 
Figure 1, PE : LOW 

25 
tpHL Clock to Q outputs 29 

tpLH Propagation delay 
Figure 2 

16 
tpHL CET input to TCoutput 16 

tpHL Propagation delay MR to Q outputs Figure 3 38 

AC SETUP REQUIREMENTS: T A : 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tW(L) Clock pulse width (LOW) Figure 1 

tw Master Reset pulse width Figure 3 

ts Setup time Data to Clock Figure 5 

th Hold time Data to Clock Figure 5 

ts Setup time CEP or CET to Clock Figure 4 

th Hold time CEP or CET to Clock Figure 4 

ts Setup time PE to Clock Figure 5 

th Hold time PE to Clock Figure 5 

tree Recovery time MR to CP Figure 3 

NOTE 

8. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and Bee 
inside back cover for 548/748 and 54LS/74LS specifications. 

StglotiCS 

54174 

Min Max 

25 

20 

20 

0 

20 

0 

25 

0 

25 

54/74 SERIES IllIil" 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

31 mA 

31 mA 

32 mA 

32 mA 

54S174S 54LS174LS 

CL:15pF 
UNIT RL:2KD 

Min Max Min Max 

35 MHz 

20 ns 
27 ns 

21 ns 
27 ns 

21 ns 
27 ns 

16 ns 
25 ns 

28 ns 

54S174S 54LS/74LS 
UNIT 

Min Max Min Max 

16 ns 

15 ns 

12 ns 

3.0 ns 

17 ns 

0 ns 

17 ns 

0 ns 

15 ns 
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AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, MAXIMUM 
FREQUENCY, AND CLOCK PULSE WIDTH 

CP 

'PHL 

lC __ --I 

VM = 1.5V for 54174 & 5461746; VM = 1.3V for 54L6174L6 

Figure 1 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

MR ~'w~IVM 
_'''0_1 

CP ____ ~----------------J~rV-M-----------

t-~,---P:~ _.--..IIr---Q 

VM = 1.5V for 54174 & 5461746; VM = 1.3V for 54L6174L6 

Figure 3 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

Po (d) .....-............. T"'\ 
54 74 only 

Po 
54LS 74lS only 

~~~~---"" 

CP _________ -J 

VM = 1.5V for 54174 and 5461746; VM = 1.3V for 54L6174L6. 

PROPAGATION DELAYS CET INPUT TO TC OUTPUT 

CE'---'"vM ..... ____ r.i -'P-HL---

re 1~ \,-V_M __ _ 

VM = 1.5V for 54/74 and 545/745; VM = t.3V for 54LS/74LS. 

Figure 2 

CEP AND CET SETUP 
AND HOLD TIMES 

CEP AND CElIo) ..,...,..,,..,...,,..,..,,...-... 
54174 only 

CEP and CET 
54LS/74LS only 

CP 
____ ..J 

VM = 1.5V for 54174 and 5461746; VM = 1.3V for 54L6174L6. 

The shaded areas indicate when the input is permited to change for predictable 
output performance. 

Figure 4 

The shaded areas indicate when t~e input is permitted to change for predictable output performance. 

Figure 5 
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DESCRIPTION 

54174162 
54LS174LS162A 

FEATURES 

The "162" is a high-speed BCD decade 
counter. The counters are positive edge­
triggered, synchronously presettable and 
are easily cascaded to n-bit synchronous 
applications without additional gating. A 
Terminal Count output is provided which de­
tects a count of HLLH. The Synchronous 
Reset is edge-triggered, It overrides all con­
trol inputs; but is active only during the rising 
clock edge. 

• Synchronous Counting and Loading 
• Two count enable inputs for n-bit 

cascading 
• Positive edge-triggered clock 
• Hysteresis on clock input (LS162 only) 
• All inputs have fan-in of one (LS162 

only) 

ORDERING CODE (See Section g for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP N74162N • N74LS162AN 

Ceramic DIP N74162F • N74LS162AF S54162F • S54LS162AF 

Flatpak S54162W • S54LS162AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input IIH (}.LA) 
IlL (rnA) 

00-03 Parallel Data inputs IIH (}.LA) 
IlL (rnA) 

PE Parallel Enable (active LOW) input 
IIH (}.LA) 
IlL (rnA) 

CEP Count Enable Parallel input 
IIH (}.LA) 
IlL (rnA) 

CET Count Enable Trickle input IIH (/lA) 
IlL (rnA) 

SR Synchronous Reset (active LOW) input IIH (}.LA) 
IlL (rnA) 

00-0 3 Counter outputs IOH (/lA) 
IOL (rnA) 

TC Terminal Count output 
IOH (}.LA) 
IOL (rnA) 

NOTE 
8. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 

9~nDtic9 

LOGIC SYMBOL 

CEP 

10 eET 
TC 15 

CP 

14 13 12 11 

vcc = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 

80 
-3.2 

40 
-1.6 

40 
-1.6 

40 
-1.6 

80 
-3.2 

40 
-1.6 

-800 
16 

-800 
16 

54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 

-400 
4/8(a) 
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FUNCTIONAL DESCRIPTION 

The "162" is a synchronous preseltable 
BCD decade counter featuring an internal 
carry look-ahead for applications in high­
speed counting designs. Synchronous oper­
ation is provided by having all flip-flops 
clocked simultaneously so that the outputs 
change coincident with each other when so 
instructed by the count-enable inputs and 
internal gating. This mode of operation elimi­
nates the output counting spikes which are 
normally associated with asynchronous (rip­
ple clock) counters. A buffered clock input 
triggers the four flip-flops on the positive­
going edge of the clock. The clock input on 
the LS 162 features about 400mV of hyster­
esis to reduce false triggering caused by 
noise on the clock line or by slowly rising 
clock edges. 

The counter is fully programmable; that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock, 
and takes place regardless of the levels of 
the count enable inputs. A LOW level on the 
Parallel Enable (PE) input disables the 
counter and causes the data at the Dn inputs 
to be loaded into the counter on the next 
LOW-to-HIGH transition of the clock. The 
reset (clear) function for the "162" is syn­
chronous with the clock. The Synchronous 
Reset (SR), when LOW one setup time be­
fore the LOW-to-HIGH transition of the 
clock, overrides the CEP, CET, and PE in­
puts, and causes the outputs to go LOW 
coincident with the positive clock transition. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In­
strumental in accomplishing this function are 
two Count Enable inputs (CET • CEP) and a 
Terminal Count (TC) output. Both count en­
able inputs must be HIGH to count. The CET 
input is fed forward to enable the TC output. 
The TC output thus enabled will produce a 
HIGH output pulse with a duration approxi­
mately equal to the HIGH level portion of the 
00 output. This HIGH level TC pulse is used 
to enable successive cascaded stages. 

See Figure A for the fast synchronous 
multistage counting connections. 

All "changes" of the 0 outputs occur as a 
result of, and synchronous with, the LOW-to­
HIGH transition of the Clock input (CP). As 
long as the setup time requirements are met, 
there are no special timing or activity con­
straints on any of the mode control or data 
inputs. However, for conventional operation 
of the 54/74162 the following transitions 
should be avoided: 

1. HIGH-to-LOW transition on the CEP or 
CET input if clock is LOW. 

2. LOW-to-HIGH transitions on the Parallel 
Enable input when CP is LOW, if the 
count enables and SR are HIGH at or 
before the transition. 

3. LOW-to-HIGH transition on the SR input 
when clock is LOW, if the enable and PE 
inputs are HIGH at or before the transi­
tion. 

For some applications, the designer may 
want to change those inputs while the clock 
is LOW. In this case, the 54/74162 will be-

MODE SELECT - FUNCTION TABLE 

have in a predictable manner. For example: 

If PE goes HIGH while the clock is LOW, and 
Count Enable is not active during the remain­
ing clock LOW period (i.e. CEP or CET are 
LOW), the subsequent LOW-to-HIGH clock 
transition will change 00 - 03 tei the DO - D3 
data that existed at the setup time before 
the rising edge of PE. 

I! PE goes HIGH while the clock is LOW, and 
Count Enable is active (CEP and CET are 
HIGH) during some portion of the remaining 
clock LOW period, the 54/74162 will per­
form a mixture of counting and loading. On 
the LOW-to-HIGH clock transition, outputs 
00 - 03 will change as the count sequence 
or the loading requires. Only the outputs that 
would not change in the count sequence and 
are also reloaded with their present value 
stay constant. 

If Count Enable is active (i.e. CEP and CET 
are HIGH) during some portion of the clock 
LOW period, and PE is HIGH (inactive) dur­
ing the entire clock LOW period, the subse­
quent LOW-to-HIGH clock transition. will 
change 00 - 03 to the next count value. 

OPERATING INPUTS OUTPUTS 
MODE SR 

Reset (Clear) I 
Parallel Load h(d) 

h(d) 
Count h(d) 
Hold (do nothing) h(d) 

h(d) 

H = HIGH voltage level steady state. 
L = LOW Yoltage level steady state. 

CP CEP 

t X 

t X 
X 

t h 
X I(c) 
X X 

CET PE On 
X X X 
X I I 
X I h 
h h(d) X 
X h(d) X 

I(c) h(d) X 

h = HIGH voltage level one setup time prior to the LOW-ta-HIGH clock transition. 
I = LOW voltage level one setup time prior to the LOW-ta-HIGH clock transition. 
X = Don't care. 
q = lower CBse letters indicate the state of the referenced output prior to the LOW-to-

HIGH clock transition. 
t = LOW-ta-HIGH clock transition. 
NOTES 
(b) ,The TC 9utput is HIGH when eEl is HIGH and the counter is at Terminal Count (HLLH 

for ""162""). 

(c) The HIGH-ta-LOW transition of CEP or CET on the 54/74162 should only occur while 
CP is HIGH for conventional operation. 

(d) The LOW-to-HIGH transition ofPe or SA on the 54/74162 should only occur while CP 
is HIGH for conventional operation. 

an TC 

L L 
L L 
H (b) 

count (b) 

qn (b) 

qn L 

SYNCHRONOUS MULTISTAGE COUNTING SCHEME 
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CET 

CP 
SR 

TC CET TC CET TC CET TC CET TC 

Figure A 
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LOGIC DIAGRAM 54174162 

Vee = Pin 16 
GND = Pin B 
( ) = Pin numbers 

TC 

03 
(6) 

LOGIC DIAGRAM 54LS174LS162A 

CEP 

03 

(5) 

02 

(5) 

02 

(5) 

0, 
(4) 

01 

(4) 

00 

(3) 

CP~(2~)~~--+---Hr----~+-~-------+----~+---+-----~~--+------' 

Vee = Pin 16 
GND = Pin B 
( ) = Pin numbers 

(11) 

Q3 

smnotics 

(12) 

Q2 

(13) 

Q1 

Do 
(3) 

(14) 

00 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(e) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

Mil 85 
ICCH Supply current VCC'" Max 

All outputs '" HIGH Com 94 

Mil 91 
ICCL Supply current VCC'" Max 

All outputs'" LOW Com 101 

AC CHARACTERISTICS: TA"'25°C (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS 
CL'" 15pF 
RL '" 4000 

Min Max 

fMAX Maximum clock frequency Figure 1 25 

tpLH Propagation delay 
Figure 1 

35 
tpHL Clock to Terminal Count 35 

tpLH Propagation delay 
Figure I, PE '" HIGH 

20 
tPHL Clock to Q outputs 23 

tpLH Propagation delay 
Figure I, PE '" LOW 

25 
tpHL Clock to Q outputs 29 

tpLH Propagation delay 
Figure 2 

16 
tpHL CET input to TC output 16 

AC SETUP REQUIREMENTS: T A '" 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tW(L) Clock pulse width (LOW) Figure 1 

tw Master Reset pulse width Figure 3 

ts Setup time Data to Clock Figure 5 

th Hold time Data to Clock, Figure 5 

ts Setup time CEP or CET to Clock Figure 4 

th Hold time CEP or CET to Clock Figure 4 

ts Setup time PE to Clock Figure 5 

th Hold time PE to Clock Figure 5 

ts Setup time SR to Clock Figure 3 

th Hold time SR to Clock Figure 3 

NOTE 
e. For family de characteristics. see Inside front cover for 54/74 and 54H/74H. and see 

inside back cover for 548/748 and 54LS/74LS specifications. 
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54174 

Min Max 

25 

20 

20 

0 

20 

0 

25 

0 

20 

0 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

31 rnA 

31 rnA 

32 rnA 

32 rnA 

54S174S 54LS174LS 

CL'" 15pF 
UNIT 

RL'" 2KU 

Min Max Min Max 

25 MHz 

20 ns 
27 ns 

21 ns 
27 ns 

21 ns 
27 ns 

16 ns 
25 ns 

54S174S 54LS/74LS 

Min Max Min Max 
UNIT 

25 ns 

15 ns 

12 ns 

3.0 ns 

20 ns 

0 ns 

17 ns 

0 ns 

,', 

20 ns 

0 ns 
--'. 



AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, MAXIMUM 
FREQUENCY, AND CLOCK PULSE WIDTH 

CP 

TC 
----' 

VM = 1.5V for 54/74 and 548/748; VM 1.3V for 54L8/74L8. 

Figure 1 

SYNCHRONOUS RESET SETUP, 
AND HOLD TIMES 

SRld)~~~~ 

54/74 only ':"':~"'~l..?--~"" 

!iii 
54lSI74LS only 

CP 

VM = 1.5V for 54/74 and 548/748; VM 1.3V for 54L8/74L8. 
The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 3 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

54/74 only 

iiE 
54LSI 74,LS only 

CP _______ 
1 

VM = 1.5V for 54/74 and 548/748; VM 1.3V for 54L8/74L8. 

S4174 SERIES 11162" 

PROPAGATION DELAYS CET INPUT TO TC OUTPUT 

CE~VM _____ r.i -'P-HL---

re J~ \~V_M __ _ 

VM = 1.5V for 54/74 and 548/748; VM 1.3V for 54L8/74L8. 

Figure 2 

CEP AND CET SETUP 
AND HOLD TIMES 

CEP AND CET(c) ~~"'7'"'7"7""::r--'mI= 
54/74 only 

CEP and eET 
54LS174lS only 

CP -----..1 
VM = 1.5V for 54/74 and 548/748; VM 1.3V for 54L8/74L8. 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 4 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

Figure 5 
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4 BIT BINARY COUNTER 

DESCRIPTION 

54174163 
54LS174LS163A 

FEATURES 

The "163" is a high-speed 4-bit binary 
counter_ The counters are positive edge­
triggered, synchronously presettable and 
are easily cascaded to n-bit synchronous 
applications without additional gating. A 
Terminal Count output is provided which de­
tects a count of HHHH. The Synchronous 
Reset is edge-triggered. It overrides all oth­
er control inputs; but is active only during the 
riSing clock edge. 

• Synchronous Counting and Loading 
• Two count enable Inputs for n-bit 

cascading 
• Positive edge-triggered clock 
• Hysteresis on clock input (LS163 only) 
• All Inputs have fan-In of one (LS163 

only) 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55'C to +125'C 

Plastic DIP N74163N • N74LS163AN 

Ceramic DIP N74163F • N74LS163AF S54163F • S54LS163AF 

Flatpak S54163W • S54LS163AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

Clock (active HIGH going edge) input IIH (itA) CP 
IlL (rnA) 

Parallel Data inputs IIH (itA) 
00-03 IlL (rnA) 

PE Parallel Enable (active LOW) input IIH (itA) 
IlL (rnA) 

IIH (itA) 
CEP Count Enable Parallel input 

IlL (rnA) 

Count Enable Trickle input IIH (itA) CET 
IlL (rnA) 

SR Synchronous Reset (active LOW) input IIH (itA) 
IlL (rnA) 

IOH (itA) 
00-0 3 Counter outputs 

IOL (rnA) 

Terminal Count output IOH (itA) TC 
IOL (rnA) 

NOTE 
8. The slashed numbers indicate different parametric values for Military I Commercial 

temperature ranges respectively. 

266 SmnOliBS 

54/14 SERIES "161" 

LOGIC SYMBOL 

CfP 

10 CET 

CP 

vee = Pin 16 
GND = Pin B 

14 13 12 

PIN CONFIGURATION 

54174 54S/74S 

80 
-3.2 

40 
-1.6 

40 
-1.6 

40 
-1.6 

80 
-3.2 

40 
-1.6 

-800 
16 

-800 
16 

TC 15 

11 

54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 

-400 
4/8(a) 



FUNCTIONAL DESCRIPTION 

The" 163" is a synchronous presetlable 4-
bit binary counter featuring an internal carry 
look-ahead for applications in high-speed 
counting designs. Synchronous operation is 
provided by having all flip-flops clocked si­
multaneously so that the outputs change co­
incident with each other when so instructed 
by the count-enable inputs and internal gat­
ing. This mode of operation eliminates the 
output counting spikes which are normally 
associated with asynchronous (ripple 
clock) counters. A buffered clock input trig­
gers the four flip-flops on the positive-going 
edge of the clock. The clock input on the 
LS 163 features about 400mV of hysteresis 
to reduce false triggering caused by noise 
on the clock line or by slowly rising clock 
edges. 

The counter is fully programmable; that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock, 
and takes place regardless of the levels of 
the count enable inputs. A LOW level on the 
Parallel Enable (PE) input disables the 
counter and causes the data at the Dn inputs 
to be loaded into the counter on the next 
LOW-to-HIGH transition of the clock. The 
reset (clear) function for the" 163" is syn­
chronous with the clock. The Synchronous 
Reset (SR), when LOW one setup time be­
fore the LOW-to-HIGH transition of the 
clock, overrides the CEP, CET, and PE in­
puts, and causes the outputs to go LOW 
coincident with the positive clock transition. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In­
strumental in accomplishing this function are 
two Count Enable inputs (CET • CEP) and a 
Terminal Count (TC) output. Both count en­
able inputs must be HIGH to count. The CET 
input is fed forward to enable the TC output. 
The TC output thus enabled will produce a 
HIGH output pulse with a duration approxi­
mately equal to the HIGH level portion of the 
00 output. This HIGH level TC pulse is used 
to enable successive cascaded stages. 

See Figure A for the fast synchronous 
multistage counting connections. 

All "changes" of the a outputs occur as a 
result of, and synchronous with, the LOW-to­
HIGH transition of the Clock input (CP). As 
long as the setup time requirements are met, 
there are no special timing or activity con­
straints on any of the mode control or data 
inputs. However, for conventional operation 
of the 54/74163 the following transitions 
should be avoided: 

1. HIGH-to-LOW transition on the CEP or 
CET input if clock is LOW. 

2. LOW-to-HIGH transitions on the Parallel 
Enable input when CP is LOW, if the 
count enables and SR are HIGH at or 
before the transition. 

3. LOW-to-HIGH transition on the SR input 
when the clock is LOW, if the enable 
and PE inputs are HIGH at or before the 
transition. 

For some applications, the designer may 
want to change those inputs while the clock 
is LOW. In this case, the 54/74163 will be-

MODE SELECT - FUNCTION TABLE 

54114 SERIES 11183" 

have in a predictable manner. For example: 

If PE goes HIGH while the clock is LOW, and 
Count Enable is not active during the remain­
ing clock LOW period (Le. CEP or CET are 
LOW), the subsequent LOW-to-HIGH clock 
transition will change 00 - 03 to the DO - D3 
data that existed at the setup time before 
the rising edge of PE. 

If PE goes HIGH while the clock is LOW, and 
Count Enable is active (CEP and CET are 
HIGH) during some portion of the remaining 
clock LOW period, the 54/74163 will per­
form a mixture of counting and loading. On 
the LOW-to-HIGH clock transition, outputs 
00 - 03 will change as the count sequence 
or the loading requires. Only the outputs that 
would not change in the count sequence and 
are also reloaded with their present value 
stay constant. 

If Count Enable is active (Le. CEP and CET 
are HIGH) during some portion of the clock 
LOW period, and PE is HIGH (inactive) dur­
ing the entire clock LOW period, the subse­
quent LOW-to-HIGH clock transition will 
change 00 - 03 to the next count value. 

OPERATING INPUTS OUTPUTS 
MODE SR 

Reset (Clear) I 
Parallel Load h(d) 

h(d) 
Count h(d) 
Hold (do nothing) h(d) 

h(d) 

H = HIGH voltage level steady state. 
L = LOW voltage level steady state. 

CP CEP 

t X 

1 X 
X 

t h 
X I(c) 
X X 

CET PE Dn 

X X X 
X I I 
X I h 
h h(d) X 
X h(d) X 

I(e) h(d) X 

h = HIGH voltage level one setup time prior to the LOW-fa-HIGH clock transition. 
r = lOW voltage level one setup time prior to the LOW-fa-HIGH clock transition. 

x = Don't care. 
q = Lower case letters indicate the state of the referenced output prior to the LOW-to-

HIGH clock transition. 
t = LOW-fa-HIGH clock transition. 
NOTES 
(b) The Te output is HIGH when CET is HIGH and the counter is at Terminal Count (HHHH 

for "163"). 
(c) The HIGH-ta-lOW transition of eEP or eET on the 54/74163 should only occur while 

CP is HIGH for conventional operation. 

(d) The lOW-to-HIGH transition of PE or SA on the 54174163 should only occur while CP 
is HIGH for conventional operation. 

an TC 

L L 
L L 
H (b) 

count (Q) 

qn (b) 
qn L 

SYNCHRONOUS MULTISTAGE COUNTING SCHEME 

CET TC TC CET TC CET TC CET TC 

Figure A 
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LOGIC DIAGRAM 54174163 

Vee = Pin 16 
GND = Pin 6 
( ) = Pin numbers 

TC 

03 
(6) 

LOGIC DIAGRAM 54LS174LS163A 

Vee = Pin 16 
GND = Pin 8 
( ) = Pin numbers 

268 

03 

(6) 

(11) 

03 

0, 
15) 

0, 
IS) 

112) 

a' 

segnlltiCS 

0, 
(4) 

0, 

(4) 

(13) 

a' 

00 
(3) 

54174 SEIIES 11163" 

Do 

(3) 

1'4) 
00 



14 BIT BINARY COUNTER 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(e) 

.54174 
PARAMETER TEST CONDITIONS 

Min Max 

VCC = Max Mil 85 
ICCH Supply current 

All outputs=HIGH Com 94 

VCC = Max Mil 91 
ICCL Supply current 

All outputs=LOW COm 101 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS 
CL=15pF 
RL=4000 

Min Max 

fMAX Maximum clock frequency Figure 1 25 

tpLH Propagation delay 
Figure 1 

35 
tpHL Clock to Terminal Count 35 

tpLH Propagation delay 
Figure I, PE = HIGH 

20 
tpHL Clock to Q outputs 23 

tpLH Propagation delay 
Figure I, PE = LOW 25 

tpHL . Clock to Q outputs 29 

tpLH Propagation delay 
Figure 2 

16 
tpHL CET input to TC output 16 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

twILl Clock pulse width (LOW) Figure 1 

tw Master Reset pulse width Figure 3 

ts Setup time Data to Clock Figure 5 

th Hold time Data to Clock Figure 5 

ts Setup time CEP or CET to Clock Figure 4 

th Hold lime CEP or CET to Clock Figure 4 

ts Setup time PE to Clock Figure 5 

th Hold time PE to Clock Figure 5 

Is Setup time SR to Clock Figure 3 

th Hold time SR to Clock Figure 3 

NOTE 
e. For family de characteristics, see inside front cover for 54/74 and S4H/74H, and see 

inside back cover for 545/745 and 54lS/74LS specifications. 

SmllliCS 

54174 

Min Max 

25 

20 

20 

0 

20 

0 

25 

0 

20(d) 

0 

54/74 SERIES "163" 

5451745 54LS174LS 

Min Max Min Max 
UNIT 

31 mA 

31 mA 

32 mA 

32 mA 

5451745 54LS174LS 

CL=15pF 
UNIT 

RL=2kO 

Min Max Min Max 

35 MHz 

20 ns 
27 ns 

21 ns 
27 ns 

21 ns 
27 ns 

16 ns 
25 ns 

5451745 54LS174LS 
UNIT 

Min Max Min Max 

16 ns 

15 ns 

12 ns 

3.0 ns 

17 ns 

0 ns 

17 ns 

0 ns 

20 ns 

0 ns 

269 



4 BIT BINARY COUNTER 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, MAXIMUM 
FREQUENCY, AND CLOCK PULSE WIDTH 

CP 

TC 
----' 

VM = 1.5V for 54174 and 548/748; VM = 1.3V for 54L8/74L8. 

SRld) 

Figure 1 

SYNCHRONOUS RESET SETUP 
AND HOLD TIMES 

541.74 only ~I..:.~"';~ __ ~"" 

SR 
54LS/7~S only 

CP 

VM = 1.5V for 54/74 and 5481748; VM = 1.3V for 54L8/74L8. 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 3 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

PEld)~~~~ 
54174 only 

PE 
54LS/74lS only 

~~~~-..-.. 

CP ________ 
1 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8. 

54/74 SERIES "113" 

PROPAGATION DELAYS CET INPUT TO TC OUTPUT 

·VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74Ui. 

Figure 2 

CEP AND CET SETUP 
AND HOLD TIMES 

CEP AND CETte) 7":r.:r'7-r'7"':r--_~ 
54/74 only 

CEP and eET 
54LSI74LS only 

CP 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8. 
The shaded aress indicate when the input is permitted to change for 

predictable output performance. 

Figure 4 

The shaded areas indicate when the input is permitted to change for predictable output performance: 

Figure 5 
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DESCRIPTION 

54174164 
54LS174LS164 

FEATURES 
• Gated serial data inputs The "164" is a high speed 8-Bit Serial-In, 

Parallel-Out Shift Register featuring gated 
serial inputs and an asynchronous Master 
Reset. Serial data is entered through a 2-
Input AND gate synchronously with the 
LOW to HIGH clock transition. An asyn­
chronous Master Reset which clears the 
register, setting all outputs LOW independ­
ent of the clock, is featured. 

• Typical shift frequency of 36MHz 
• Asynchronous master reset 
• Fully buffered clock and data inputs 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
vcc = sv ± S%; T A = o·c 10 '70·C Vcc = sv ± 10%; TA = -SS·C 10 'l25·C 

Plastic DIP N74164N • N74LS164N 

Ceramic DIP N74164F • N74LS164F S54164F • S54LS164F 

Flatpak S54LS164W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

Dsa,Dsb Serial Data inputs 

CP Clock (Active HIGH going edge) input 

MR Master Reset (Active LOW) input 

Qo - Q7 Register outputs 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

!iillDotiC!i 

IIH (/LA) 

III (rnA) 

ilH (/LA) 

III (rnA) 

IIH (/LA) 

ill (rnA) 

IOH (/LA) 

IOl (rnA) 

LOGIC SYMBOL 

D .. 

D.b 

CP 

• 3 4 5 6 10 11 12 13 

Vee = Pin 14 
GND = Pin 7 

PIN CONFIGURATION 

54n4 54S/74S 

40 

-1.6 

40 

-1.6 

40 

-1.6 

-400 

8.0 

54LSn4LS 

20 

-0.4 

20 

-0.4 

20 

-0.4 

-400 

4/8 (a) 
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FUNCTIONAL DESCRIPTION 
The "164" is an 8-bit edge-triggered shift 
register with serial data entry' and an output 
from each of the eight stages. Data is en­
tered serially through one of two inputs (Dsa 
or Dsb!; either input can be used as an active 
HIGH enable for data entry through the 
other input. Both inputs must be connected 
together or an unused input must be tied 
HIGH. 

Data shifts one place to the right on each 
LOW-to-HIGH transition of the Clock (CP) 
input, and enters into 00 the logical AND of 
the two data inputs (Dsa • Dsb) that existed 
one setup time before the rising clock edge. 
A LOW level on the Master Reset (MR) input 
overrides all other inputs and clears the 
register asynchronously, forcing all outputs 
LOW. 

LOGIC DIAGRAM 

veG = Pin 14 
GND = Pin 7 

Qo 

(3) 

MODE SELECT-TRUTH TABLE 

OPERATING INPUTS 

MODE MR CP Dsa Dsb 00 
Reset (Clear) L X X X L 

H + I I L 

Shift H + I h L 
H + h I L 
H + h h H 

H HIGH vollage level. 
h HIGH voltage level one selup lime prior 10 Ihe LOW-Io-HIGH clock transllion. 
L LOW vollage level. 
I LOW vollage level one selup lime prior to the LOW'to-HIGH clock transilion. 
q Lower case letters indicate the state of the referenced input (or output) one setup 

time prior to the LOW-Io-HIGH clock transition. 
x = Don't care. 

LOW-ta-HIGH clock transition 

Q, Q, Q, Q, Q, Q, 

(4) (5) (6) (10) (11) (12) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

Output short circuit Vee = Max 
los 

current VOUT =OV 

Icc Supply current Vee = Max 

NOTE 

b. For family dc characteristics. saa inside front cover for 54174 and 54H174H. and see 
inside back cover for 545/745 and 54L5/7 4L5 specifications. 

l 
I 

Mil 

Com 

272 SlIlot.GS 

54n4 54Sn4S 

Min Max Min Max 

-10 -27.5 

-9 -27.5 

54 

OUTPUTS 

01 - 07 
L - L 

qo - q6 
qo - q6 
qo - qs 
qo - qs 

Q, 

(13) 

54LSn4LS 
UNIT 

Min Max 

-15 -100 mA 

-15 -100 mA 

27 mA 



81nl R 54174 SERIES "114" 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS CL = 15pF CL = 15pF 
RL = 8000 RL = 2kO 

Min Max Min Max Min Max 

fMAX Maximum shiftfrequency Figure 1 25 25 

tPLH Propagation delay 27 27 
tpHL Clock to output Figure 1 

32 32 

tPHL Propagation delay Figure 2 36 36 
MR to output 

tpLH Propagation delay CL = 50pF Figure 1 30 
tPHL Clock to output 

for these 
37 

tpHL Propagation delay parameters Figure 2 42 
MR to output 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 
54174 54S/74S 54LS/74LS 

Min Max Min Max Min Max 

tw Clock pulse width Figure 1 20 20 
tw MR pulse width Figure 2 20 20 
ts Setup time data to clock Figure 3 15 15 
th Hold time data to clock Figure 3 5.0 5.0 
tree MR to clock recovery time Figure 2 30 20 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

DATA SET-UP AND HOLD TIMES 

cp 

cp 

a----... 
a _______ ~~VM 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54LS/74LS. 

UNIT 

MHz 

ns 
ns 

ns 

ns 
ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

VM 0 1.5V for 54/74 and 54S174S; VM = 1.3V for 54LS/74LS. 
The shaded areas indicate when the Input is permitted to change for 

Figure 1 

MASTER RESET PULSE WIDTH, MASTER RESET TO 
OUTPUT DELAY AND MASTER RESET TO 

CLOCK RECOVERY TIME 

MR~ I 

f'W-~".Clr::----
cp_-+ ____ -J1VM 

I ... IPHL-I 
a \,-VM __ ...I/ 

VM 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LSI74LS. 

Figure 2 

predictable output performance. Figure 3 
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54174165 

DESCRIPTION FEATURES 
The "165" is an 8-bit Serial-in or Parallel-in 
Shift Register with complementary serial 
outputs primarily used as a parallel to serial 
converter. The Serial Data entry is synchro­
nous with the LOW-to-HIGH transition of the 
Clock. but the Parallel Load is asynchro­
nous overriding the Clock and loading the 
eight Parallel Data bits directly into the reg­
ister. An active LOW Clock Enable is also 
provided. 

• Asynchronous 8-bit parallel load 
• Synchronous serial Input 
• Clock Enable for "do nothing" mode 
• See 74166 for fully synchronous oper­

ation 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O'C to +70'C VCC=5V±10%; TA=-55"C to +125"C 

Plastic DIP N74165N 

Ceramic DIP N74165F S54165F 

Flatpak S54165W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

Os Serial Data input 

Parallel Data input 00- 0 ] \ 
\ 

PL Parallel Load (Active LOW) input 

CP Clock (Active HIGH going edge) input 

CE Clock Enable (Active LOW) input 

07 and 07 Complementary outputs 

NOTE 
a. The slashed numbers indicate different parametric values for Military I Commercial 

temperature ranges respectively. 
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IIH (/LA) 
IIL(mA) 

IIH (/LA) 
IIL(mA) 

IIH (/LA) 
IIL(mA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IOH C/LA) 
IOL (rnA) 

LOGIC SYMBOL 

10 Os 

CP 

15 CE 

Vee = Pin 16 
GND = Pin 8 

11 12 13 14 3 

PIN CONFIGURATION 

54174 54S174S 

40 
-1.6 

40 
-1.6 

80 
-3.2 

40 
-1.6 

40 
-1.6 

-800 
16 

54LS174LS 



FUNCTIONAL DESCRIPTION 
The "165" is an a-bit parallel load or Serial­
in shift register with complementary serial 
outputs (a7 and Q7) available from the last 
stage. When the Parallel Load (PL) input is 
LOW, parallel data from the DO - 07 inputs 
are loaded into the register asynchronously. 
When the PL input is HIGH, data enters the 
register serially at the Os input and shifts 
one place to the right (aO -> al -> a2 etc.) 
with each positive-going clock transition. 
This feature allows parallel to serial convert­
er expansion by tying the a7 output to the 
Os input of the succeeding stage. 

The Clock input is a gated OR structure 
which allows one Input to be used as an 
active LOW Clock Enable (CE) input. The pin 
assignment for the CP and CE inputs is arbi­
trary and can be reversed for layout conve­
nience. The LOW-to-HIGH transition of CE 
input should only take place while the CP is 
HIGH for predictable operation. Also, the CP 
and CE inputs should be LOW before the 
LOW-to-HIGH tranSition of PL to prevent 
shifting the data when PL is released. 

LOGIC DIAGRAM 

CP 
(2) 

CE 
(15) 

f,ii ..... <>I~>-----~ 

( ) = Pin Number 

VCC = Pin 16 
GND = Pin B 

MODE SELECT -FUNCTION TABLE 

OPERATING INPUTS On REGISTER 
MODES 

PL CE CP DS 00- D7 00 01- 06 

Parallel Load 
L X X X L L 

L X X X H H 

Serial Shift 
H L t I X L 

H L t h X H 

Hold"Oo Nothing" H H X X X qO 

H = HIGH voltage level. 
h = HIGH voltage level one setup time prior to the lOW-ta-HfGH clock transition. 
L = LOW voltage level. 
I:!! LOW voltage level one setup time prior to the LOW-ta-HIGH clock transition. 
qn = Lower case letters indicate the state of the referenced output one setup time prior 

to the LOW-ta-HIGH clock transition. 

X = Don't care. 

t = LOW -to-HIGH clock tranSition. 

L - L 

H-H 

qO - q5 

qo - q5 

ql - q6 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

OUTPUTS 

07 

L 

H 

q6 

q6 

q7 

07 

H 

L 

Q6 

Q6 

q7 

19) 
Q7 

54174 54S/74S 54LSI74LS 
PARAMETER TEST CONDITIONS 

ICC Supply current VCC = Max 

NOTE 
b. For family de characteristics, see Inside front cover for 54174 and 64H/74H, and see 

inside back cover for 548/748 and 54LS/74LS specifications. 

SfgDltiCS 

Min Max Min Max Min Max 
UNIT 

63 mA 
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AC CHARACTERISTICS: TA=25OC (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 15pF 

UNIT 
RL = 40CX2 

.M1I1 Max Min Max Min Max 

fMAX Maximum shift frequency Figure 1 20 MHz 

tpLH Propagation delay Figure 1 
24 ns 

tpHL Clock to output 31 ns 

tpLH Propagation delay 
Figure 2 

31 ns 
tpHL PL to output 40 ns 

tPLH Propagation delay 
Figure 3 

17 ns 
tpHL 07 to Q7 36 ns 

tpLH Propagation delay 
Figure 3 

27 ns· 
tpHL 07 to Q7 27 ns 

AC SETUP REQUIREMENTS: T A = 250C (See Section 4 for Test Circuits and Conditions) 

54174 54S/74S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

tw Clock pulse width Figure 1 25 ns 

tw PL pulse width Figure 2 15 ns 

ts Setup time Os to clock Figure 4 20 ns 

th Hold time Os to clock Figure 4 0 ns 

ts(L) Setup time LOW CE to clock Figure 4 30 ns 

th Hold time CE to clock Figure 4 0 . ns 

trec PL Recovery time to clock Figure 2 10 ns 
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AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS. 

The changing output assumes internal 06 oPPosite state from 07' 

Figure 1 

PARALLEL DATA TO OUTPUT DELAYS 

CONDITIONS; P[ = LOW 

CP 

PARALLEL LOAD PULSE WIDTH, 
PL TO OUTPUT DELAYS, AND 

PL TO CLOCK RECOVERY TIME 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74LS. 

The changing output assumes internal 06 opposite state from Q7' 

Figure 2 

CLOCK ENABLE AND SERIAL 
DATA SETUP AND HOLD TIMES 

VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS. 

VM = 1.SV for 54/74 and 5481748; VM = 1.3V for 54LS/74LS. The shaded areas indicate when the input is permitted to change 

for predictable output performance. 

Figure 3 Figure 4 
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54174166 

DESCRIPTION FEATURES 

The "166" is a fu.lly synchronous 8-bit serial 
or parallel-in, serial-out shift ,register. The 
Data and Parallel Enable inputs are edge 
triggered, and must be stable only one setup 
time before the, LOW-Io-HIGH transition of 
the clock. A gated clock is provided allow­
ing one input to be used as a Clock Enable. 
The Master Reset is asynchronous and 
clears the register when LOW. 

• Synchronous parallel to serial applica­
tions 

• Synchronous serial data input for easy 
expansion 

• Clock enable for "do nothing" mode 
• Asynchronous Master Reset 
• See "165"'for asynchronous parallel 

data load 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O'C 10 +7O'C VCC=5V± 10%; TA=-55"C to +125'C 

Plastic DIP N74166N 

Ceramic DIP N74166F S54166F 

Flatpak S54166W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE(a) 

PINS DESCRIPTION 

Os Serial Data input 

00-07 Parallel Data inputs 

PE Parallel Enable (Active LOW) input 

CP Clock (Active HIGH going edge) input 

CE Clock Enable (Active LOW) input 

07 Register output 

NOTE 
8. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
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IIH (jtA) 
IlL (rnA) 

IIH (jtA) 
IlL (rnA) 

IIH (jtA) 
IlL (rnA) 

"H (jtA) 
IlL (rnA) 

I'H (jtA) 
IlL (rnA) 

IOH (jtA) 
IOL (rnA) 

LOGIC SYMBOL 

15 .. 3 5 10 11 12 14 

Os 

CP 

CE 

MR 

vcc = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 
-1.6 

-800 
16 

13 

54LS174LS 



FUNCTIONAL DESCRIPTION 
The" 166" is an 8-bit shift register that has 
fully synchronous serial or parallel data en­
try selected by an active LOW Parallel En­
able (PE) input. When the PE is LOW one 
setup time before the LOW-to-HIGH clock 
transitir,n, parallel data is entered into the 
register. When PE is HIGH, data is entered 
into internal bit position 00 from Serial Data 
input (OS), and the remaining bits are shifted 
one place to the right (00 -> 01 -> 02 etc.) 
with each positive-going clock transition. 
For expansion of the register in parallel to 
serial converters, the 07 output is connect­
ed to the Os input of the succeeding stage. 

The clock input is a gated OR structure 
which allows one input to be used as an 
active LOW Clock Enable (CE) input. The pin 
assignment for the CP and CE inputs is arbi­
trary and can be reversed for layout conve­
nience. The LOW-to-HIGH transition of CE 
input should only take place while the CP is 
HIGH for predictable operation. 

A LOW on the Master Reset (MR) input over­
rides all other inputs and clears the register 
asynchronously, forcing all bit positions to a 
LOW state. 

LOGIC DIAGRAM 

(9) (1) (15) (2) 

MR Os PE Do 

( ) = Pin numbers 

Vee = Pin 16 
GND = Pin 8 

(3) 

0, 

MODE SELECT-FUNCTION TABLE 

OPERATING INPUTS an REGISTER OUTPUT 

MODES PE CE CP DS 00-0 7 aO 

Parallel Load 
I I t X I-I L 

I I t X h-h H 

Serial Shift 
h I t I X-X L 

h I t h X·X H 

Hold (do nothing) X h X X X-X QO 

H = HIGH voHage level. 
h = HIGH voltage level one setup time prior to the LOW-ta-HIGH clock transition. 
L = LOW voltage level. 
I = LOW Yoltage level one setup time prior to the lOW-ta-HIGH clock transition. 
qn = lower case letters indicate the state of the referenced Input (or output) one setup time 

prior to the LOW to HIGH clock transition. 
X = Don't care. 
t = LOW-la-HIGH clock transition. 

(4) (5) 

03 

sagOOliCS 

(10) (11) (12) 

a1-a e 

L-L 

H-H 

qO-q5 

QO-Q5 

Ql-Q'6 

(14) 

I 
I 

(13) 

°7 

D7 CP CE 

a7 

L 

H 

q6 

Q6 

Q7 

(6) 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) , 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

Mil 104 
ICC Supply current VCC = Max 

Com 116 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS 
CL = 15pF 
RL = 4000 

Min Max 

fMAX Maximum clock frequency Figure 1 25 

tpLH Propagation delay 
Figure 1 

26 
tpHL Clock to output 30 

-
tpHL Propagation delay MR to output Figure 2 35 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw Clock pulse width Figure 1 

tw MR pulse width Figure 2 

ts Setup time data to clock Figure 3 

th Hold time data to clock Figure 3 

ts Setup time CE to clock Figure 3 

th Hold time CE to clock Figure 3 

ts Sejup time PE to clock Figure 3 

th Hold time PE to clock Figure 3 

trec Recovery time MR to clock Figure 2 

NOTE 

b. For family de characteristics, see inside front cover for 64/74 and 54H 17 4H. and 
see inside back cover for 548/748 and 64LS/74LS specifications. 
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54174 

Min Max 

20 

20 

20 

0 

30 

0 

30 

0 

30 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

rnA 

rnA 

54S/74S 54LS174LS 

UNIT 

Min Max Min Max 

MHz 

ns 
ns _ 

ns 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
& CLOCK PULSE WIDTH 

VM = 1.5V for 54/74 and 545/745, VM = 1.3V for 
54L5/74L5. 

The number of clock pulses required between the 
tpLH and tpHL measurements can be determined from 
the appropriate Truth Table. 

The changing output assumes internal 0 6 opposite 
state from 07' 

Figure 1 

CONDITION5; MR = HIGH 

VM = 1.5V for 54/74 and 545/745, VM = 1,3V for 
54L5/74L5. 

The number of clock pulses required between the 
tpLH and tpHL measurements can be determined from 
the appropriate Truth Table. 

The shaded areBS indicate when the input is permitted 
to change for predictable performance. 

The changing output assumes internal 06 opposite 
state from Q1-

Figure 3 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

VM = 1.5V for 54/74 and 545/745. VM = 1.3V for 
54L5/74L5. 

The number of clock pulses required between the 
tplH and tpHL measurements can be determined from 
the appropriate Truth Table. 

Figure 2 
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54LS174LS168A (Preliminary data) 

DESCRIPTION FEATURES 
The "168" isa synchronous 4-stage BCD 
decade (8. 4. 2. 1) UPIDOWN counter fea­
turing preset capability for programmable 
operation. carry 100k-aheaCl for easy cas­
cading and U 115 input to control the direction 
of counting. All state changes while counting 
or loading are initiated by the LOW-to-HIGH 
transition of the clock. 

• Synchronous counting and loading 
• UP IDOWN counting 
• BCD Decade counter 
• Two count enable inputs for n-bit 

cascading 
• Positive edge-triggered clock 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP N74LS168AN 

Ceramic DIP N74LS168AF S54LS168AF 

Flatpak S54LS168AW 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input 

PE Parallel Enable (active LOW) input 

CEP Count Enable Parallel (active LOW) input 

CET Count Enable Trickle (active LOW) input 

UID UP I DOWN Control Input 

00-03 Parallel Data inputs 

00-0 3 Counter outputs 

TC Terminal Count (active LOW) output 

NOTE 

8. The slashed numbers indicate different parametric values for Military I Commercial 
temperature ranges respectively. 

282 Si!llutiCS 

IIH (/LA) 
IlL (rnA) 

IIH (PA) 
III (rnA) 

IIH (itA) 
IlL (rnA) 

IIH (itA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
III (rnA) 

IOH (PA) 
IOl (rnA) 

IOH (/LA) 
IOL (rnA) 

LOGIC SYMBOL 

UfO 

CP 

vcc = Pin 16 
GNO = Pin 8 

14 13 

PIN CONFIGURATION 

54174 54S174S 

12 

TC 15 

11 

54LS174LS 

20 
-0.4 

40 
-0.8 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 

-400 
4/8(a) 



FUNCTIONAL DESCRIPTION 
The "16S" is a synchronous presettable 
BCD decade upfdown counter featuring an 
internal carry look-ahead for applications in 
high speed counting designs. Synchronous 
operation is provided by having all flip-flops 
clocked simultaneously so that the outputs 
change coincident with each other when so 
instructed by the count-enable inputs and 
internal gating. This mode of operation elimi­
nates the output spikes which are normally 
associated with asynchronous (ripple 
clock) counters. A buffered clock input trig­
gers the flip-flops on the LOW-to-HIGH tran­
sition of the Clock. 

The counter is fully programmable; that is. 
the outputs may be present to either level. 
Presetting is synchronous with the clock. 
and takes place regardless of the levels of 
the count enable inputs. A LOW level on the 
Parallel Enable (PE) input disables the 
counter and causes the data at the On inputs 
to be loaded ·into the counter on the next 
LOW-to-HIGH transition of the clock. 

The direction of counting is controlled by the 
UpfDown (UfO) input; a HIGH will cause the 
count to increase. a LOW will cause the 
count to decrease. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In­
strumental in accomplishing this function are 
two count enable inputs (CET • CEP) and a 
Terminal Count (TC) output. Both count en­
able inputs must be LOW to count. The CET 

S4/74 SERIES "168" 

MODE SELECT -FUNCTION TABLE 

OPERATING MODE 

Parallel Load 

Count Up 

Count Down 

Hold (do nothing) 

H ~ HIGH voltage level steady state. 
L = LOW voltage level steady state, 

CP 

t 
t 

t 

t 

t 
t 

UfO 

X 
X 

h 

I 

X 
X 

INPUTS 

CEP CET 

X X 
X X 

I I 

I I 

h X 
X h 

PE 

I 
I 

h 

h 

h 
h 

h = HIGH Yoltage level one setup time prior to the lOW-la-HIGH clock transition. 
t = LOW Yoltage level one setup time prior to the LOW-la-HIGH clock transition. 
X = Don't care. 

On 

I 
h 

X 

X 

X 
X 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to­
HIGH clock transition. 

t = LOW-la-HIGH clock transition. 

NOTE 

b. The fC is LOW wh~n CET is LOW and the counter is at Terminal Count. Terminal Count 
Up is (HLLH). and Terminal Count Down is (LLLL). 

OUTPUTS 

On TC 

L (b) 
H (b) 

Count (b) 
Up 

Count (b) 
Down 

qn (b) 
qn H 

input is fed forward to enable the TC output. 
The TC output thus enabled will produce a 
LOW output pulse with a duration approxi­
mately equal to the HIGH level portion of the 

00 output. This LOW level TC pulse is used 
to enable successive cascaded stages. 
See i=igure A for the fast synchronous 
multistage counting connections. 

SYNCHRONOUS MULTISTAGE COUNTING SCHEME 

LEAST SIGNIFICANT 
4-81T COUNTER 

Figure A 

IjgnDliCI 

MOST SIGNIFICANT 
4-BIT COUNTER 
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LOGIC DIAGRAM 

Vee = Pin 16 
GND = Pin 8 
( ) = Pin numbers 
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. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

ICC Supply current VCC = Max 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS 

Min Max 

fMAX Maximum clock frequency Figure 1 

tPLH Propagation delay Figure 1 
tPHL Clock to Q output Figure 1 

tPLH Propagation delay 
Figure 1 

tPHL Clock to TC 

tpLH Propagation delay 
Figure 2 

tpHL CET to TC 

tPLH Propagation delay 
Figure 3 

tPHL UID control to TC 

AC SETUP REQUIREMENTS: T A = 254 C(See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw Clock pulse width Figure 1 

ts Setup time data to clock Figure 4 

th Hold time data to clock Figure 4 

ts Setup time PE to clock Figure 4 

th Hold time PE to clock Figure 4 

ts Setup time CEP & CET to clock Figure 5 

th Hold time CEP & CET to clock Figure 5 

ts Setup time UID to clock Figure 6 

th Hold time UID to clock Figure 6 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H I 74H. and see 
inside back cover for 545/745 and 54LS/74LS specifications. 

54174 

Min Max 

5451745 54LS/74LS 

Min Max Min Max 
UNIT 

34 rnA 

5451745 54LS174LS 

Cl = 15pF 
UNIT 

RL = 2kn 

Min Max Min Max 

25 MHz 

20 ns 
23 ns 

35 ns 
35 ns 

14 ns 
14 ns 

25 ns 
29 ns 

545/745. 54LS174LS 

Min Max Min Max 
UNIT 

20 ns 

20 ns 

0 ns 

25 ns 

0 ns 

20 ns 

0 ns 

30 ns 

0 ns 
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AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
.A~D CLOCK PULSE WIDTH. 

VM = 1.5V for 54/74 & 545/745; VM = 1.3V for 54L5/74L5 

Figure 1 

PROPAGATION DELAYS UfO CONTROL 
TO TERMINAL COUNT OUTPUT 

VM = 1.5V for 54/74 & 648/748; VM = 1.3V for 54L8/74L8 

Figure 3 

COUNT ENABLE SETUP AND HOLD TIMES 

o COUNT X,, __________ NO_c_H_A_N_GE_ 

VM = 1.5V for 54/74 & 545/745; VM = 1.3V for 64L5/74L5 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 5 

286 

PROPAGATION DELAYS CET INPUT TO 
TERMINAL COUNT OUTPUT 

VM = 1.5V for 54174 & 5451745; VM = 1.3V for 54L5/74L5 

Figure 2 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

CP ____________ -' 

VM = 1.5V for 54/74 & 545/748; VM = 1.3V for 54L5/74L5 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 4 

UP/DOWN CONTROL SETUP AND HOLD TIMES 

UfO 

CP 

o ______ C_~_~_NT~~~ _______ C_D~_~_~ __ T ~ 

VM = 1.5V for 54174 & 5451745; VM = 1.3V for 54LS/74L5 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 6 



54LS174LS169A (Preliminary data) 

DESCRIPTION FEATURES 

The "169" is a synchronous 4-stage Modulo 
16 binary UPIDOWN counter featuring 
preset capability for programmable oper­
ation, carry look-ahead for easy cascading 
and U 10 input to control the direction of 
counting. All state changes while counting or 
loading are initiated by the LOW-to-HIGH 
transition of the clock. 

• Synchronous counting and loading 
• UP/DOWN counting 
• Modulo 16 Binary counter 
• Two count enable inputs for n-bit 

cascading 
• Positive edge-triggered clock 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=OOC to +700c VCC=5V± 10%; TA=-55"C to +125'C 

Plastic DIP N74LS169AN 

Ceramic DIP N74LS169AF S54LS169AF 

Flatpak S54LS169AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input 

PE Parallel Enable (active LOW) input 

CEP Count Enable Parallel (active LOW) input 

CET Count Enable Trickle (active LOW) input 

U/O UP I DOWN Control input 

00-03 Parallel Data inputs 

00-0 3 Counter Outputs 

-
TC Terminal Count (active LOW) output 

NOTE 

B. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

9i!110liC9 

IIH (IlA) 
IlL (rnA) 

IIH (IlA) 
IlL (rnA) 

IIH (1lA) 
IlL (rnA) 

IIH (IlA) 
IlL (rnA) 

IIH (IlA) 
IlL (rnA) 

IIH (IlA) 
IlL (rnA) 

IOH (IlA) 
IOL (rnA) 

IOH (1lA) 
IOL (rnA) 

LOGIC SYMBOL 

u/o 

CP 

10 

vee = Pin 16 
GND = Pin 8 

14 13 

PIN CONFIGURATION 

54174 54S174S 

12 

Te 15 

11 

54LS174LS 

20 
-0.4 

40 
-0.8 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 

-400 
4/8(a) 
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FUNCTIONAL DESCRIPTION 
The "169" is a synchronous preseltable 
Modulo 16 binary UP /DOWN counter featur­
ing an internal carry look-ahead for applica­
tions in high speed counting designs. Syn­
chronous operation is provided by having all 
flip-flops clocked simultaneously so that the 
outputs change coincident with each other 
when so instructed by the count-enable in­
puts and internal gating. This mode of oper­
ation eliminates the output spikes which are 
normally associated with asynchronous (rip­
ple clock) counters. A buffered clock input 
triggers the flip-flops on the LOW-to-HIGH 
transition of the clock. 

The counter is fully programmable; that is, 
the outputs may be preset to either level. 
Presetting is synchronous with. the clock, 
and takes place regardless of the levels of 
the count enable inputs. A LOW level on the 
Parallel Enable (PE) input disables the 
counter and causes the data at the On inputs 
to be loaded into the counter on the next 
LOW-to-HIGH transition of the clock. 

The direction of counting is controlled by the 
UP/DOWN (U/O) input, a HIGH will cause 

. the count to increase, a LOW will cause the 
count to decrease. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In­
strumental in accomplishing this function are 
two count enable inputs (CET • CEP) and a 
Terminal Count (TC) output. Both count en­
able inputs must be LOW to count. The CET 
input is fed forward to enable the TC output. 
The TC output thus enabled will produce a 
LOW output pulse with a duration approxi­
mately equal to the HIGH level portion of the 
00 output. This LOW level TC pulse is used 
to enable successive cascaded stages. 
See Figure A for the fast synchronous 
multistage counting connections. 

MODE SELECT -FUNCTION TABLE 

OPERATING MODE 

Parallel Load 

Count Up 

Count Down 

Hold (do nothing) 

H = HIGH voltage level steady state 
L = LOW voltage level steady state 

CP 

t 
t 

t 

t 

t 
t 

uio 

X 
X 

h 

I 

X 
X 

INPUTS 

CEP CET 

X X 
X X 

I I 

I I 

h X 
X h 

PE 

I 
I 

h 

h 

h 
h 

h = HIGH voltage level one setup time prior to the LOW-la-HIGH clock transition 
I = LOW voltage level one setup time prior to the LOW-Ie-HIGH clock transition 
X = Don't care 

On 

I 
h 

X 

X 

X 
X 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to­
HIGH clock transition 

t = LOW-te-HIGH clock transition 

NOTE 

b. The TC is LOW when ceT is LOW and the counter is at Terminal Count. Terminal Count up 
is (HHHH) and Terminal Count Down is (LLLL). 

SYNCHRONOUS MULTISTAGE COUNTING SCHEME 
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LEAST SIGNIFICANT 
4-oBITCOUNTER 

Figure A 

SiJIDDtiCS 

OUTPUTS 

On 

L 
H 

Count 
Up 

Count 
Down 

qn 
qn 

MOST SIGNIFICANT 
4-81T COUNTER 

TC 

(b) 
(b) 

(b) 

(b) 

(b) 
H 



LOGIC DIAGRAM 

Vee = 16 
GND = e 
( ) = Pin number 

s~nltics 289 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(C) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

ICC Supply current VCC = Max 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS 

Min Max 

fMAX Maximum clock frequency Figure 1 

tpLH Propagation delay Figure 1 

tPHL Clock to Q output Figure 1 

tpLH Propagation delay 
Figure 1 

tpHL Clock to TC 

tpLH Propagation delay 
Figure 2 

tpHL CET toTC 

tpLH Propagation delay 
Figure 3 

tpHL UfO control to TC 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw Clock pulse width Figure 1 

ts Setup time data to clock Figure 4 

th Hold time data to clock Figure 4 

ts Setup time PE to clock Figure 4 

th Hold time PE to clock Figure 4 

ts Setup time CEP & CET to clock Figure 5 

th Hold time CEP & CET to clock Figure 5 

ts Setup time UfO to clock Figure 6 

th Hold time UfO to clock Figure 6 

NOTE 

C. For family de characteristics, see inside front caver for 54/74 and 54H/74H, and see 
inside back cover for 545174S and 54LSl74LS specifications. 

290 9!OOtiC9 

54174 

Min Max 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

34 mA 

54S174S 54LS174LS 

CL = 15pF UNIT 
RL = 2kQ 

Min Max Min Max 

25 MHz 

20 ns 
23 ns 

35 ns 
35 ns 

14 ns 
14 ns 

25 ns 
29 ns 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

20 ns 

20 ns 

0 ns 

25 ns 

0 ns 

20 ns 

0 ns 

30 ns 

0 ns 



CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54L5174L5 

Figure 1 

PROPAGATION DELAYS U/O CONTROL 
TO TERMINAL COUNT OUTPUT 

VM = 1.5V for 54174 and 5451745; VM = 1.3V lor 54L5174L5 

Figure 3 

COUNT ENABLE SETUP AND HOLD TIMES 

a _________ c_oU_N_T--J~~ ________________ NO __ CH_A_N_G_E __ 

VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54L5174L5 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 5 

54/74 SERIES "1&1" 

PROPAGATION DELAYS CET INPUT TO 
TERMINAL COUNT OUTPUT 

VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54L5174L5 

Figure 2 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

0 0 .03 

~
TABLE 

I, 
Ih 

VM = t.5V for 54174 and 5451748; VM = t.3V for 54L5174L5 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 4 

UP/DOWN CONTROL SETUP AND HOLD TIMES 

UIO '///J.(llh~\'M 

00 

CP 

a 

VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54L5174L5 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 6 
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DESCRIPTION 

54174170 
54LS174LS170 

FEATURES 
The "170" is a 4-by-4 Register File orga­
nized as 4-words of 4-bits. Simultaneous 
read and write operation is allowed by sepa­
rate read and write inputs. both address and 
enable. 

• Simultaneous and Independent Read 
and Write operations 

• Expandable to 1024 words by n-blts 
• Open collector outputs for wired-AND 

expansion 
Up to 256 outputs in a wired-AND configura­
tion increases the word capacity up to 1024 
words with the open collector outputs. Any 
number of these devices can be operated in. 
parallel to generate sn n-bit word. 

• See "670" for 3-state output version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O'C 10 +7O'C VCC=5V± 10%; TA=-55"<: 10 +125"<: 

Plastic DIP N74170N • N74LS170N 

Ceramic DIP N74170F • N74LS170F S54170F • S54LS170F 

Flatpak S54170W • S54LS170W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

00-03 Data inputs 

WA.WB Write address inputs 

WE Write Enable (active LOW) input 

RA.RB Read address inputs 

RE Read Enable (active LOW) input 

00-0 3 Outputs 

NOTE 

8. The 'slashed numbers indicate different parametric values for Military I Commercial 
temperature ranges respectively. 
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IIH (!LA) 
IlL (rnA) 

IIH (!LA) 
IlL (rnA) 

IIH (!LA) 
IlL (rnA) 

IIH (!LA) 
IlL (rnA) 

IIH (!LA) 
IlL (rnA) 

IOH (!LA) 
IOL (rnA) 

LOGIC SYMBOL 

,. WA 

13 Ws 

RA 

RS 

11 

Vee'" Pin 16 
GND = Pin 8 

12 15 

WE DO D, 

10 

PIN CONFIGURATION 

54174 54S174S 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 
-1.6 

+30 
16 

D2 D3 

54LS174LS 

20 
-0.4 

20 
-0.4 

4P 
-0.8 

20 
-0.4 

40 
-0.8 

+20 
4/8(a) 



FUNCTIONAL DESCRIPTION the four registers is made possible by indi­
vidual Read Address inputs (RA and Re). 
The addressed word appears at the four 
outputs when the Read Enable (RE) is LOW. 
Data outputs are inhibited and remain HIGH 
when the Read Enable input is HIGH. This 
permits simultaneous reading and writing, 
eliminates recovery times, and is limited in 
speed only by the read time and the write 
time. 

WRITE MODE SELECT TABLE 
The "170" is a IS-bit Register File orga­
nized as 4-words of 4-bits each; permitting 
simultaneous writing into one word location 
and reading from another location. The 4-bit 
word to be stored is presented to four data 
inputs. The Write Address inputs (W A and 
We) determine the location of the stored 
word. When the Write Enable (WE) input is 
LOW, the data is entered into the addressed 
location. The addressed location remains 
transparent to the data while the WE is 
LOW. Data supplied at the inputs will be 
read out in true (non-inverting) form. Data 
and Write Address inputs are inhibited when 
WE is HIGH. 

Direct acquisition of data stored in any of 

Up to 256 devices can be stacked to in­
crease the word size to 1024 locations by 
tying the open collector outputs together. 
Parallel expansion to generate n-bit words 
is accomplished by driving the enable and 
addrsss inputa of each device in parallel. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 

OPERATING INPUTS INTERNAL 
MODE WE Dn LATCtiES(b) 

Write Data L L L 
L H H 

Data Latched H X no change 

NOTE 

b. The Write Addre •• (W A & We) to the "internal latches" 
must be stable while WE is LOW for conventional oper­
ation. 

READ MODE SELECT TABLE 

INPUTS OUTPUTS 
OPERATING 

MODE RE 
INTERNAL 

On LATCHES(C) 

Read L L L 
L H H 

Disabled H X H 

NOTE 

c. The Read Address (RA & Re) changes to select the 
"intemallatches" are not constrained by WE or RE op­
eration. 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

I Mil 140 
ICC Supply current Vcc=Maxl Com 150 

AC CHARACTERISTICS: TA=25"C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
tpHL Read Enable to output Figure 1 

tpLH Propagation delay 
Figure 2 

tpHL Read Address to output 

tpLH Propagation delay 
Figure 1 

tpHL Write Enable to output 

tpLH Propagation delay 
Figure 1 

tpHL Data to output 

NOTE 

b. For family de characteristics. see Inside front cover for 54/74, Bnd see inside back 
cover for 54S 17 4S and 54LS 17 4LS .pecificatlon •. 

SmnOliCS 

54174 

CL = 15pF 
RL = 4000 

Min Max 

15 
30 
35 
40 

40 
45 

30 
45 

40 mA 
40 mA 

54S174S 54LS174LS 

CL = 15pF 
UNIT 

RL = 2kU 

Min Max Min Max 

30 na 
30 ns 
40 ns 
40 na 

45 ns 
40 na 

45 na 
35 na 
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LOGIC DIAGRAM 

Vee = Pin 16 
GND = Pin 8 
( ) = Pin number. 

294 Smnotics 



AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

tw 

ts 

th 

ts 

th 

PARAMETER 

Write Enable pulse width 

Setup time Data to positive 
going WE 

Hold time Data to positive 
going WE 

Setup time Read Address 
to negative going WE 

Hold time Read Address to 
positive going WE 

PROPAGATION DELAY READ ENABLE, 
WRITE ENABLE A~D DATA TO OUTPUTS 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 1 

54174 54S174S 54LS174LS 
TEST CONDITIONS 

Min Max Min Max Min Max 

Figure 3 

Figure 3 

Figure 3 

Figure 3 

Figure 3 

25 

10 

15 

15 

5.0 

25 

10 

15 

15 

5.0 

PROPAGATION DELAY READ 
ADDRESS TO OUTPUTS 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 2 

SETUP AND HOLD TIMES WRITE 
ADDRESS AND DATA TO WRITE ENABLE 

VM = 1.5V for 54/74 and 548/748. VM = 1.3V for 54LS/74LS 

UNIT 

ns 

ns 

ns 

ns 

ns 

The shaded areas Indicate when the Input is permitted to change' for predictable 
output performance. 

Figure 3 
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74S172 

DESCRIPTION FEATURES 
The "172" is a 16-Bit Multiple Port Register 
File organized as eight words of two bits 
each. Independent. simultaneous read and 
write operations are performed using the 
two 2-bit input ports and two 2-bit output 
ports. One input and one output port sre 
completely independent. while the other in­
put and output ports share common address 
inputs. 

• Simultaneous and.lndependent Read 
and Write-operations 

• Expandable to 1024 words on n-bits 

The a-state outputs facilitate expansion up 
to 128 devices for 1024 words. Any number 
of these devices can be operated in para"el 
to generste an n-bit word. 

• 3-State outputs 

ORDERING CODE (See SecUon 9 for further Package and Ordering Information) 

COMMERCIAL RANGE$ MILITARY RANGES 
PACKAGES 

VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55'C to + 125'C 

Plastic DIP N74S172N 

Ceramic DIP N74S172F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE,a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input IIH (IlA) 
IlL (mA) 

WEA Write Enable (active LOW) input for Port "A" IIH lilA) 
IlL (mA) 

AAO. AA1. AA2 Address inputs for Port "A" IIH (IlA) 
IlL (mA) 

DAO.DA1 Data inputs for Port "A" IIH lilA) 
IlL (mA) 

REB Read Enable (active LOW) input for Port "B" IIH (IlA) 
IlL (mA) 

ABO. AB1. AB2 Address inputs for Port "B" IIH (IlA) 
IlL (mA) 

aBO. aB1 Data outputs from Port "B" IOH (mA) 
IOL (mA) 

WEC Write Enable (active LOW) input for Port "c" IIH lilA) 
IlL (mA) 

ACO. AC 1. AC2 Address inputs for Port "C" IIH (1lA) 
IlL (mA) 

DCO.DC1 Data inputs for Port "C" IIH (IlA) 
IlL (mA) 

REC Read Enable (active LOW) input for Port "c" IIH (IlA) 
IlL (mA) 

aCO. QC1 Data outputs from Port "c" IOH lilA) 
IOL (mA) 

NOTE 
8. The slashed numbers indicate 8 different parametric values for Military ICommerclal temperature ranges respectively. 
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LOGIC SYMBOL 
3 , . " . . 7 " 

WE" AAO AA 1 AA2 ABo As1 Aa2 REa 
,,- _A_ - .. 
4_ _A. 

Os. _1D 

e _ CP 

21- Dc:o Dc:o - .. .- . "" Qc • -11 

WEe Aco Ac1 Ac2 REc 

~ .~ L~ .~ 
VCC = Pin 24 
GNO = Pin 12 

PIN CONFIGURATION 

54174 545174S 54LS174LS 

40 
-1.6 

40 
-1.6 

40 
-0.8 

40 
-0.8 

40 
-0.8 

40 
-0.8 

-5.2 
16 

40 
-1.6 

40 
-1.6 

40 
-0.8 

40 
-0.8 

-5.2 
16 



FUNCTIONAL DESCRIPTION 
The "172" is a high performance 16-bit 
multipart register file with 3-state outputs 
organized as eight words of two bits each. 
Multiple address decoding circuitry is used 
so that the read and write operation can be 
performed independently on up to three 
word locations. Data can be written into two 
word locations through iriput Port "A" or in-

WRITE MODE SELECT TABLE 

OPERATING MODE 
INPUTS 

CP WE 

Write Data(b) t I 
t I 

Hold(c) I h 

ADDRESSED REGISTER 
On 

I L 
h H. 

X no change 

put Port "c" while data is simultaneously READ MODE SELECT TABLE 
read from both output Port "B" and output 
Port flC", 

Port "A" is an input port which can be used 
to write two bits of data (DAO, DA 1) into one 
of eight register locations selected by the 
address inputs (AAO, AA 1, AA2). When the 
Write Enable (WEA) input is LOW one setup 
time prior to the LOW-to-HIGH transition of 
the Clock (CP) input, the data is written into 
the selected location. 

Port "B" is an output port which can be used 
to read two bits of data from one of eight 
register locations selected by the address 
inputs (ABO, AB1, AB2). When the Read En­
able (REB) is LOW, the selected 2-bit word 
appears on outputs aBO and aB 1. When 
REB is HIGH, the aBO and aB 1 outputs are 
in the high impedance "off" state. The read 
operation is independent of the clock. 

'Port "c" is a read/write port that has sepa­
rate data input and data output sections, but 
common address inputs (ACO, AC1, AC2). 
Data can be simultaneously written into and 
read from the same register location. Port 
"c" can be used to write data into one loca­
tion while Port "A" is writing into a different 
location, but data cannot be written reliably 
into the same location simultaneously. 

If both Ports "A" & "c" are enabled for writ­
ing into the same location during the same 
clock cycle, the LOW data will predominate 
if there is a conflict. 

The register operation is essentially a mas­
ter-slave flip-flop. Each master acts as a 
transparent 0 latch when selected by the 
"A" or "c" address and the clock and appli­
cable write enable are LOW. The data in the 
master is transferred to the slave (or output 
section) following the LOW-to-HIGH transi­
tion of the Clock (CP). The address inputs 
must be stable while the clock and write 
enable inputs are LOW to ensure retention 
of data previously written into the other lo­
cations. Any number of masters can be al­
tered while the clock and write enable are 
LOW, but the new data will not be loaded 
into the slaves, or be available at the out­
puts, until the clock goes HIGH. 

OPERATING 
INPUTS 

MODE FiE ADDRESSED REGISTER 

Read L L 
L H 

Disabled H X 

H = HIGH voltage level steady state 
h = HIGH voltage level on. s.tup time prior to the LOW-to-HIGH or HIGH-to-LOW clock 

transition. 
L = LOW voltage level steady state 
I = LOW voltage level one setup time prior to the LOW-ta-HIGH clock transition. 
X = Don't care. 
(Z) = High Impedance "off" state 
t = LOW·to-HIGH clock transition 
I = HIGH·to-LOW clock transition 

NOTE 

b. The Write Addr.ss (AA & ACI to the "internal register" 
must be stable while WE and CP are LOW for conven­
tional operation. 

c. The Write Enable must be HIGH before the HIGH-to­
LOW Clock transition to ensure that the data in the 
register is not changed. 

BLOCK DIAGRAM 

(22) 
DA. 

(4) 
DA, 

DUAL 
1·LlNE-To-

8-LlNE 
DEMUL.TI· 
PLEXER 

I 
f-----­

8-WORD 

vee = Pin 24 
GND = Pin 12 
( ) = Pin numbers 

I 
I 
I 
I 

(21) 
DCO 

I 
I 

DUAL 
1-LINE-To­

S-LINE 
DEMULTI­
PLEXER 

L __ _ 
(20) 17 US) (19) 

ACO Ac1 Ac2 

!itglotiC!i 

BV 
2..aIT 

STORAGE 
REGISTER 

-- -

DUAL 
B-LlNE-TO , ...... 

MULTI-
PLEXER 

DUAL 
8-UNE·TQ. 

'·UNE 
MUL.TI· 
PLEXER 

----(,6) 

(14) 

(10) 

(13) 

.J 

OUTPUTS 

On 

L 
H 

(Z) 

00. 

aB' 

<>c. 

ac, 

Rlc 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

VOH Output HIGH voltage Vee = Min IOH = -5.2mA 

VOL Output LOW voltage VCC = Min 10L = 16mA 

lOS Output short circuit current VCC = Max VOUT = OV 

ICC Supply current VCC = Max 

AC CHARACTERISTICS: TA=25"C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum clock frequency Figure 1 

tPLH Propagation delay 
Figure 2 

tPHL Address (8 or C) to output 

tPLH Propagation delay 
Figure 1 

tpHL Clock to output 

tpZH Read enable time to HIGH Figure 3 

tpZL Read enable time to LOW Figure 4 

tPHZ Disable time from HIGH Figure 3, CL = 5pF 

tpLZ Disable time from LOW Figure 4, CL = 5pF 

NOTE 

b. For family de characteristics. Bee inside front cover for 64/74 and 54H/74H. and see 
inside back cover for 5451745 arid 54L5 17 4LS specifications. 

298 smOOlies 

54174 

Min Max 

54S174S 54LS174LS 

Min ' Max Min Max 
UNIT 

2.4 V 

0.4 V 

-18 -55 mA 

170 mA 

54S174S 54LS174LS 

CL = 50pF 
UNIT 

RL = 4000 

Min Max Min Max 

20 MHz 

30 ns 
30 ns 

38 ns 
38 ns 

30 ns 

30 ns 

20 ns 

20 ns 



54/74 SFRiES 11172" 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tw Clock pulse width 

ts Setup time Write address (A or C) to 
negative going Clock and WE. 

th Hold time Write address (A or C) to 
pOSitive going Clock and WE 

ts(H) Setup time HIGH Data to Clock 

th(H) Hold time HIGH Data to Clock 

ts(l) Setup time lOW Data to Clock 

th(l) Hold time lOW Data to Clock 

ts Setup time LOW WE to 
positive going Clock 

th Hold time lOW WE to 
positive going Clock 

ts Setup time HIGH WE to 
negative going Clock 

th Hold time HIGH WE to 
positive going Clock 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54/74 and 54S/746; 
VM = 1.3V for 54L6/74L6 

Figure 1 

TEST CONDITIONS 

Figure 1 

Figure 5 

Figure 5 

Figure 5 

Figure 5 

Figure 5 

Figure 5 

Figure 6 

Figure 6 

Figure 6 

Figure 6 

9i!1DOliC9 

54174 54S174S 54LS174LS 

Min Max Min Max Min 

25 

15 

0 

30 

0 

20 

0 

35 

0 

10 

0 

PROPAGATION DELAY READ 
ADDRESS TO OUTPUTS 

Max 

VM = 1.5V for 54/74 and 546/74S; VM = 1.3V for 54L6/74LS 

Figure 2 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

rls 
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AC WAVEFORMS (Cont'd) 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

VM = 1.5V for 54174 and 54S174S; VM = 1.3V for 54LSI74LS 

300 

Figure 3 

SETUP AND HOLD TIMES WRITE 
ADDRESS AND DATA TO WRITE ENABLE 

VM = 1.5V for 54174 and 54S174S; VM = 1.3V for 54LSI74LS 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 5 

~1.5V 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

VM = 1.5V for 54174 and 54S174S; V M = 1.3V for 54LSI74LS 

INTERNAL 
REGISTER 

Figure 4 

WRITE ENABLE SETUP AND HOLD TIMES 

LOAD 
DATA ~OCHANGE x= 

VM = 1.5V for 54174 and 54S174S; VM = 1.3V for 54LSI74LS 

The shaded are.BS indicate when the input is permitted to change for 
predictable output performance. 

Figure 6 
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QUID 0 I tPE FLIP FLOP WIIH ] STIlE OUIPUIS 

DESCRIPTION 

54174173 
54LS174LS173 

FEATURES 
• Edge triggered D-Type register The "173" is a Quad D-Type Flip-Flop with 

3-State buffered outputs. a gated input en­
able and a gated output enable. The device 
is used as a 4-Bit Register capable of driving 
a 3-State bus directly. Data is loaded into 
the register during the LOW-to-HIGH clock 
transition. The Master Reset asynchronous­
ly clears all flip-flops. 

• Gated input enable for "hold" do nothing 
mode 

• 3-State output buffers 
• Gated output enable control 
• Pin compatible with the BT10 and 

DMB551 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
vcc = sv ± S"Io; T A = O"C 10 '70"C Vcc = sv ± 10"10; TA = -SS"C 10 '125"C 

Plastic DIP N74173N • N74LS173N 

Ceramic DIP N74173F • N74LS173F S54LS173F 

Flatpak S54LS173W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

0 0 -03 Data inputs IiH (pA) 

IlL (mA) 

- - 'IH (p.A) E1.E2 Clock Enable inputs 
IlL (mA) 

IIH (p.A) 
CP Clock (Active HIGH going edge) input IlL (mA) 

OE1.0E2 3-State Output Enable inputs IIH (p.A) 
IlL (mA) 

MR Asynchronous Master Reset IIH (p.A) 

IlL (mA) 

QO-Q3 3-State outputs IOH (p.A) 
IOL(mA) 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

SmootiCS 

54174 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 
-1.6 

-5.2 
16 

54174 StRIFN "lI]" 

LOGIC SYMBOL 

,. 

Vee == Pin 16 
GND == Pin 8 

15 

14 13 12 11 

PIN CONFIGURATION 

54S174S 54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-1/-2.6(a) 
12/24 (a) 
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FUNCTIONAL DESCRIPTION 
The "173" is a 4-Bit Parallel Load Register 
with clock enable control, 3-State buffered 
outputs and master reset. When the two 
Clock Enable (E1 and E2) inputs are LOW, 
the data on the D inputs is loaded into the 
register synchronously with the LOW-to­
HIGH Clock (CP) transition. When one or 
both E inputs are HIGH one setup time be­
fore the LOW-to-HIGH clock transition, the 
register will retain the previous data. The 
Data inputs and Clock Enable inputs are 
fully edge-triggered and must be stable only 
one setup time before the LOW-to-HIGH 
clock transition. 

The Master Reset (MR) is an active HIGh 
asynchronous input. When the Mr is HIGH 
all four flip-flops are reset (cleared) inde­
pendently of any other input condition. 

The 3-State output buffers are controlled by 
a 2-input NOR gate. When both Output 
Enable (OE1 and OE2) inputs are LOW, the 
data in the register is presented at the a 
outputs. When one or both OE inputs is 
HIGH the outputs are forced to a high im­
pedance "off" state. The 3-State output 
buffers are completely independent of the 
register operation; the OE transition do not 
affect the clock and reset operations. 

LOGIC DIAGRAM 
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E, (9) 

E, 
(10) 

CP 
(7) 

(15) 
MR 

llE, 
(1) 

0E2 
(2) 

Vcc~ Pin 16 
GND~ Pin 8 

o. 
(14) 

Ro 

MODE SELECT-FUNCTION TABLE 

REGISTER INPUTS 

OPERATING MODES MR CP E1 E2 On 

Reset (clear) H X X X X 

Parallel Load 
L t I I I 
L t I I h 

Hold (No change) 
L X h X X 
L X X h X 

3-STATE BUFFER INPUTS 
OPERATING MODES an (Register) OE1 OE2 

Read 
L L L 
H L L 

Disabled X H X 
X X H 

NOTES 

H ~ HIGH voltage level 
h :::: HIGH voltage level one setup time prior to the LOW-la-HIGH clock transition 
L = LOW voltage level 
I = LOW voltage level one setup time prior to the LOW-Io-HIGH clock transition 
qn = Lower case letters indicate the state of the referenced input (or output) one setup 

time prior to the LOW-la-HIGH clock transition 
X = Don't care 
IZl = High impedance "off" state 
t .":= LOW-la-HIGH transition 

0, 

(13) 

a 

a 
RO 

a. 

a 

a 

Sl!)notics 

0, 

(12) 

a, 

a 

a 
RO 

a, 

0, 

(11) 

OUTPUTS 

an (Register) 

L 

L 
H 

qn 
qn 

OUTPUTS 

ao, a1, a2, a3 

L 
H 

(Z) 

(Z) 

a 

a 
RO 

a, 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

S4174 54S/74S 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

VOL Output LOW voltage Vee = Min 10l = 16mA 0.4 

10l = 12mA 

10l = 24mA 

VOH Output HIGH voltage Vee = Min 2.4 
10H = See Fan Out Table 

los Output short circuit Vee = Max, VOUT = OV -30 -70 
current 

lee Supply current Vee = Max 72 

AC CHARACTERISTICS TA = 25 DC (See Section 4 for Test Circuits and Conditions) 

54/74 54S/74S 

PARAMETER TEST CONDITIONS 
CL = 50pF 
RL = 400n 

Min Max Min Max 

fMAX Maximum clock frequency Figure 1 25 

tPlH Propagation delay Figure 1 43 
tpHl clock to output 31 

tPHl Propagation delay MR to output Figure 4 27 

tPZH Output enable to HIGH level Figure 2 30 

tpzl Output enable to LOW level Figure 3 30 

tpHZ Output disable from HIGH level Figure 2 14 

tPlZ Output disable from LOW level Figure 3 20 

AC SETUP REQUIREMENTS T A = 25°C (See Section 4 for test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw(CP) Clock pulse width Figure 1 

tw(MR) MR pulse width Figure 4 

t8(D> Set up time Data to Clock Figure 5 

th(D) Hold time Data to Clock Figure 5 

t8d~) Set up time Data to Clock Figure 5 

-
th(E) Hold time Enable to Clock Figure 5 

trec(MR) Recovery time Master Figure 4 
Reset to Clock 

NOTES 

(bl For family de characteristics, see inside dront cover for 54/74 and 54H/74H, and see 
InSide back cover for 54S1748 and 54LS/74LS specifications. 

Ie) This parameter for Commercial Range only. 

9(glotiC9 

54174 54S/74S 

Min Max Min Max 

20 

20 

10 

10 

17 

2 

10 

54LS174LS 
UNIT 

Min Max 

V 

0.4 V 

0.5(c) V 

2.4 V 

-30 -100 mA 

30 mA 

54LS/74LS 

CL = 45pF 
UNIT 

RL = 66m 

Min Max 

30 MHz 

18 ns 
26 ns 

36 ns 

15 ns 

18 ns 

13 ns 

20 ns 

54LS/74LS 
UNIT 

Min Max 

18 ns 

20 ns 

13 ns 

0 ns 

17 ns 

0 ns 

17 ns 
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AC WAVEFORMS (d) 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Figure 1 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Figure 3 

SETUP (ts) AND HO.LD (th) TIMES 
FOR DATA (D) AND ENABLE (E) INPUTS 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Figure 2 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

Figure 4 

aRESPONSE-----------Va = D ___________ ..1\ __________ _ NO CHANGE 

Figure 5 

NOTES 

(dl VM = 1.5V for 54/74 & 54S/74S; VM = 1.3V for 54LS174LS. 
(e) The shaded areas indicate when the input is permitted to change for predictable 
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DESCRIPTION 

54174174 
54S174S174 

54LS17 4LS 174 

FEATURES 

The "174" is a Hex D Flip-Flop used primar­
ily as a 6-bit edge-triggered storage regis­
ter. Data on the D inputs is loaded into the 
register during the LOW-to-HIGH transition 
of the clock pulse. The Master Reset (MR) 
input asynchronously clears all flip-flops. 

• Six edge-triggered 0 flip-flops 
• Three speed-power ranges available 
• Buffered common clock 
• Buffered, asynchronous Master Reset 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=OOC to +70"C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP 
N74174N 

N74S174N • N74LS174N 

Ceramic DIP 
N74174F S54174F 

N74S174F • N74LS174F S54LS174F 

Flatpak 
S54174W 

S54LS174W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input IIH (/LA) 
IlL (rnA) 

DO- D5 Parallel Data inputs IIH (/LA) 
IlL (rnA) 

MR Master Reset (active LOW) input IIH (/LA) 
IlL (rnA) 

00- 0 5 Outputs IOH (/LA) 
IOL (rnA) 

NOTE 
a. The slashed numbers Indicate different parametric values for Military/Commercial temperature 

ranges respectively. . 

SmnlbeS 

LOGIC SYMBOL 

11 13 ,. 

ep 

MR 

10 12 ,. 
vcc = Pin 16 
GND = PIN 8 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

-800 -1000 -400 
16 20 4/8(a) 
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FUNCTIONAL DESCRIPTION MODE SELECT-FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

The "174" has six edge-triggered D-type 
flip-flops with individual D inputs and Q out­
puts. The common buffered Clock (CP) and 
Master Reset (MR) inputs load and reset 
(clear) all flip-flops simultaneously. 

MR CP Dn an 

The register is fully edge triggered. The 
state of each D input. one setup time before 
the LOW-to-HIGH clock transition. is trans­
ferred to the corresponding flip-flop's Q out­
put. 

Reset (clear) 

Load "1" 

Load "0" 

H = HIGH voltage level steady state 

L X 

H t 
H t 

All outputs will be forced LOW independent­
ly of Clock or Data inputs by a LOW'voltage 
level on the MR input. The device is useful 
for applications where the true output only is 
required and the Clock and Master Reset 
are common to all storage elements. 

h = HIGH voltage level one setup time prior to the LOW-ta-HIGH clock transition. 

l == LOW voltage level steady state. 

I == LOW voltage level one setup time prior to the LOW-ta-HIGH clock transition. 

LOGIC DIAGRAM 

vcc = Pin 16 
GND = Pin 8 
( ) = Pin Number. 

a 

(2) 

aD 

0, 
(4) 

x == Don't care. 

t = LOW-Io-HIGH clock tran.sition. 

o a 

(5) 

a, 

02 
(0) 

a 

(1) 

02 

03 
(11) 

o Q 

(10) 

a3 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

ICC Supply current VCC = Max 65 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum clock frequency Figure 1 

tpLH Propagation delay 
Figure 1 

tpHL Clock to output 

tpHL Propagation delay MR to output Figure 2 

NOTE 
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 5481748 and 54LSJ74lS specifications. 
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54174 

CL = 15pF 
RL = 400!l 

Min Max 

25 

30 
30 

35 

D_ 
(13) 

o a 

54S/74S 

(12) 

a_ 

Min Max 

144 

54S174S 

CL = 15pF 
RL = 280!l 

Min Max 

75 

13 
15 

15 

X 

h 

I 

05 
(14) 

o a 

54LS174LS 

Min Max 

26 

54LS174LS 

CL = 15pF 
RL = 2K!l 

Min Max 

30 

24 
30 

35 

L 

H 

L 

(15) 

05 

UNIT 

rnA 

UNIT 

MHz 

ns 
ns 

ns 



AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tWILl Clock pulse width (lOW) 

tw Master Reset pulse width 

ts(H) Setup time HIGH data to CP 

th(H) Hold time HIGH data to CP 

ts(l) Selup lime lOW dala to CP 

th(l) Hold time lOW dala to CP 

tree Recovery lime MR 10 CP 

ACWAVEFORMS 

CP 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

a-----, 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8. 

Figure 1 

DATA SET-UP AND HOLD TIMES 

a _______________ J)fvM 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8. 
The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 2 

Figure 1 

Figure 2 

Figure 3 

Figure 3 

Figure 3 

Figure 3 

Figure 2 

SI!IDDbGS 

54174 54S174S 54LS174LS 

Min Max Min Max Min Max 

20 7.0 16 

20 10 15 

20 5.0 12 

0 3.0 0 

20 5.0 8.0 

0 3.0 0 

25 5.0 15 

MASTER RESET TO OUTPUT DELAY, 
MASTER RESET PULSE WIDTH, AND 

MASTER RESET RECOVERY TIME 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8. 

Figure 3 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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QUAD D fElP FLOP 

DESCRIPTION 

54174175 
54S/74S175 

54LS174LS175 

FEATURES 

The "17S" is a Quad edge-triggered 0 Flip­
Flop useful for general flip-flop requirements 
where clock and reset inputs are common. 
Data on the 0 inputs is loaded into the regis­
ter during the LOW-to-HIGH transition of the 
clock pulse. Each flip-flop is provided with 
both true and complemented outputs. The 
Master .Reset input, when LOW, asynchro­
nously clears all flip-flops. 

• Four edge-triggered D flip-flops 
• Three speed-power ranges available 
• Buffered common clock 
• Buffered, asynchronous Master Reset 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +70'C VCC=5V±10%; TA=-55'C to +125'C 

Plastic DIP 
N7417SN 

N74S17SN • N74LS17SN 

Ceramic DIP 
N7417SF SS4175F 

N74S17SF • N74LS17SF SS4LS175F 

Flatpak 
SS4175W 

S54LS175W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESC.RIPTION 

CP Clock (active HIGH going edge) Input 

00-03 Parallel Data inputs 

MR Master Reset (active LOW) input 

QO-Q3 True outputs 

00-0 3 Complement outputs 

NOTE 
B. The alashed numbers indicate different parametric values for Military I Commercial 

temperature ranges respectively. 

308 liagOOliGIi 

I'H (PA) 
IlL (mA) 

'IH (PA) 
I,L (mA) 

"H (PA) 
I,L (mA) 

IOH (PA) 
IOL (mA) 

IOH (PA) 
IOL (mA) 

54/74 SERIES 6115" 

LOGIC SYMBOL 

i 1 y y 
Do D, D2 D3 

9- ep 

'-<: MR 
liD 00 0, 0, Q2 02 Q3 03 

! ~ ! ~ ,I, ,~ ,~ ,I. 

Vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54SI74S 54LS174LS 

40 SO 20 
-1.6 -2.0 -0.4 

40 SO 20 
-1.6 -2.0 -0.4 

40 SO 20 
-1.6 -2.0 -0.4 

-800 -1000 -400 
16 20 4/8(a) 

-800 -1000 -400 
16 20 4/8(a) 



FUNCTIONAL DESCRIPTION 

The "175" is a quad edge-triggered D-type 
flip-flop with individual D inputs and both Q 

and Q ouputs. The common buffered Clock 
(CP) and Master Reset (MR) inputs load and 
reset (clear) all flip-flops simultaneously. 

The register is fully edge-triggered. The 
state of each D input, one setup time before 
the LOW-to-HIGH clock transition, is trans­
ferred to the corresponding flip-flop's Q out­
put. 

All Q outputs will be forced LOW independ­
ently of Clock or Data inputs by a LOW volt­
age level on the MR input. The device is 
useful for applications where both true and 
complement outputs are required, and the 
Clock and Master Reset are common to all 
storage elements. 

LOGIC DIAGRAM 

( ) = Pin Number 

VCC = Pin 16 
GND = Pin 8 

DO 

(13) 

MODE SELECT -FUNCTION TABLE 

INPUTS 
OPERATING MODE 

MR CP On 

Reset (clear) L X X 

Load "1" H t h 

Load "0" H t 
H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level steady state. 
I = LOW voltage level one setup time prior to the LOW·to-HIGH clock transition. 
X = Don't care. 
t = LOW-to-HIGH clock transition. 

a' 
1'2) 

02 

15) 

03 
(4) 

I 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

ICC Supply current Vce = Max 45 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum clock frequency Figure 1 

tpLH Propagation delay 
Figure 1 

tPHL Clock to outputs 

tpLH Propagation delay 
Figure 3 

tpHL MR to outputs 

NOTE 
b. For family de characteristics, see Inside front cover for 54/74 and 54H/74H. and see 

Inside back cover tor 548/748 and 54lS/74LS specifications. 

Si!lIOliCS 

54/74 

CL = 15pF 
RL = 4()(){l 

Min·· Max 

25 

30 

35 

25 
35 

54S174S 

Min Max 

96 

54S174S 

CL = 15pF 
RL = 2800 

Min Max 

50 

12 

17 

15 
22 

OUTPUTS 

Qn an 

L H 

H L 

L H 

(3) (2) 

'03 03 

54LS174LS 

Min Max 
UNIT 

18 mA 

54LS174LS 

CL = 15pF 
UNIT RL = 2kO 

Min Max 

35 MHz 

22 ns 

26 ns 

24 ns 
28 ns 
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AC SETUP REQUIREMENTS: T A = 25"C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tWILl Clock pulse width (LOW) Figure 1 

tw Master Reset pulse width Figure 3 

ts(H) Setup time HIGH data to CP Figure 2 

th(H) Hold time HIGH data to CP Figure 2 

ts(l) Setup time lOW data to CP Figure 2 

th(l) Hold time lOW data to CP Figure 2 

tree Recovery time MR to CP Figure 3 

AC WAVEFORMS 

CP 

CP 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

a------, 

VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54L5174L5. 

Figure 1 

DATA SET-UPAND HOLD TIMES 

a _____________ J;tvM 

310 

VM = 1.5V for 54/74 and 5451745; VM = 1.3V for 54L5174L5. 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 2 

segDDtiCS 

54174 54S174S 54LS174LS 

Min Max Min Max Min Max 

20 12 16 

20 12 15 

20 8.0 12 

0 2.0 5.0 

12 8.0 6.0 

0 2.0 0 

25 15 20 

MASTER RESET TO OUTPUT DELAY, 
MASTER RESET PUlSE WIDTH, AND 

MASTER RESET RECOVERY TIME 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

VM = 1.5V for 54/74 and 5451745; VM = 1.3V for 54L5174L5. 

Figure 3 



54174180 

DESCRIPTION FEATURES 
The "180" is a 9-Bit Parity Genera­
tor I Checker which features Odd and Even 
parity outputs. It is used for detecting errors 
in high speed data transfers. The two enable 
inputs allow the device to be used to gener­
ate or check either odd or even parity. Ex­
pansion is easily accomplished by cascad­
ing any numbers of 8-bit stages. 

• Word-length easily expanded by 
cascading 

• Generate even or odd parity 
• Checks for parity errors 
• See "280" for faster parity checker 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V ±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55"C to +125'C 

Plastic DIP N74180N 

Ceramic DIP N74180F S54180F 

Flatpak S54180W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

10-17 Data inputs 

PE Even Parity enable input 

Po Odd Parity enable input 

~E Even parity output 

~O Odd parity output 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial tem~ 
perature ranges respectively. 

Si!lBObes 

IIH(ILA) 
'IL(mA) 

IIH{J.IA) 
IIL(mA) 

IIH{J.IA) 
IILCmA) 

IOH(ILA) 
IOL(mA) 

IOH(ILA) 
IOL(mA) 

LOGIC SYMBOL 

9 10 11 12 13 1 

PE 

4 Po 

vee = 14 
GND = Pin 7 

~E 

PIN CONFIGURATION 

54/74 54S174S 

40 
-1.6 

80 
-3.2 

80 
-3.2 

-800 
16 

-800 
16 

~o 

54LS174LS 
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FUNCTIONAL DESCRIPTION 
The "180" is a 9-bit parity generator or 
checker commonly used to detect errors in 
high speed data transmission or data re­
trieval systems. Both Even and Odd parity 
enable inputs and parity outputs are avail­
able for generating or checking parity on 8-
bits. 

True active HIGH or true active LOW parity 
can be generated at both the Even and Odd 
outputs. True. active HIGH parity is estab­
lished with Even Parity enable input (PE) set 
HIGH and the Odd Parity enable input (PO) 
set LOW. True active LOW parity is estab­
lished when PE is LOW and Po is HIGH. 
When both enable inputs are at the same 
logic level, both outputs will be forced to the 
opposite logic level. 

Parity checking of a 9-bit word (8-bit plus 
parity) is possible by using the two enable 
inputs plus an inverter as the ninth data in­
put. To check for true active HIGH parity, the 
ninth data input is tied to the Po input and an 
inverter is cOnnected between the Po and 
PE inputs. To check for true active LOW par­
ity, the ninth data input is tied to the PE input 
and an inverter is connected between the PE 
and Po inputs. 

Expansion to larger word sizes is accom­
plished by serially cascading the "180" in 8-
bit increments. The Even and Odd parity out­
puts of the first stage are connected to the 
corresponding PE and Po inputs respective­
ly of the succeeding stage. 

TRUTH TABLE 

INPUTS 

Number of HIGH 
Data Inputa (10-17) 

Even 
Odd 

Even 
Odd 

X 
X 

H - HIGH vollage level 
L = LOW voltage level 
X = Don't care 

LOGIC DIAGRAM 

PE 

H 
H 

L 
L 

H 
L 

IO~) 11~ 

12~ 
13~ 

"~:F 15~ .. 

"'~ 17~ 

OUTPUTS 

Po :tE :to 

L H L 
L L H 

H L H 
H H L 

H L L 
L H H 

~~(4~1 ____ ~ ________________________ ~ 

PE (31 

vee - Pin 14 
GND = Pin 7 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

I Mil 
ICC Supply current VCC = MaxI Com 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and aee 
inside back cover for 5481748 and 54L8 17 4L8 specifications. 
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54174 

Min Max 

49 

56 

54S174S 

Min Max 

54LS/74LS 

Min Max 
UNIT 

rnA 

rnA 



AC CHARACTERISTICS: TA=25·C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tPLH Propagation delay 
tpHL Data to Even output 

tPLH Propagation delay 

tPHL Data to Odd output 

tpLH Propagation delay 

tPHL Data to Even output 

tpLH Propagation delay 
tpHL Data to Odd output 

tpLH Propagation delay 
tpHL PE or Po to output 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.5V for 54174 & 5481748; VM = 1.3V for 54L8174L8 

Figure 1 

54174 54S174S 54LS174LS 

TEST CONDITIONS 
CL = 15pF 
RL = 4000 

Min Max Min Max Min Max 

Figures 1 & 2 60 
Po =OV 68 

Figures 1 & 2 48 
Po = OV 38 

Figures 1 & 2 48 
PE = OV 38 

Figures 1 & 2 60 
PE = OV 88 

Figure 1 
20 
10 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.5V for 54174 & 5481748; VM = 1.3V for 54L8174L8 

Figure 2 

smnotics 

UNIT 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 
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4 BIIARIIHMETIC LOGIC UNII 

DESCRIPTION 

54174181 
54S174S181 

54LS/74LS181 

FEATURES 

The "181" is a 4-bit Arithmetic Logic Unit 
(ALU) which can perform all the possible 16 
logic operations on two variables and a vari­
ety of arithmetic operations. The "181" can 
be expanded in 4-bit increments to operate 
on any word length with a minimum loss in 
performance. 

• Provides 16 arithmetic operations 
ADD,SUBTRAC~COMPARE,DOUBLE 
plus twelve other arithmetic 
operations 

• Pro vldes all 16 logic operations of two 
variables EXCLUSIVE-OR, COMPARE, 
AND, NAND, NOR, OR, plus ten other 
logiC operations 

• Fuiliookahead carry for high speed 
arithmetic operation on long words 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC~5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP N74181N 
N74S181N • N74LS181N 

Ceramic DIP 
N74181F S54181F 

N74S181F • N74LS181F S545181F • 554LS181F 

Flatpak S54LS181W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRiPtiON 

AO-AS Operand A (active LOW) inputs 

BO-BS Operand B (active LOW) inputs 

SO-53 Function Select inputs 

M Mode control input 

Cn Carry input 

FO-FS Function (active LOW) outputs 

A=B Comparator output (open collector) 

G Carry Generate (active LOW) output 

is Carry Propagate (active LOW) output 

Cn +4 Ripple Carry output 

NOTE 

B. The slashed numbers Indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

314 

IIH (/tA) 
IlL (mA) 

IIH (/tA) 
IlL (mA) 

IIH lilA) 
IlL (mA) 

IIH lila) 
IlL (mA) 

IIH lilA) 
IlL (mA) 

IOH (/tA) 
IOL (mA) 

IOH lilA) 
IOL (mA) 

IOH (/tA) 
IOL (mA) 

IOH ("A) 
IOL (mA) 

IOH ("A) 
IOL (mA) 

54/74 SERIES 11181" 

LOGIC SYMBOL 

2 1 2322 2120 1918 

M 

So 
5, 

vee = Pin 24 
GND = Pin 12 

'0 

PIN CONFIGURATION 

54174 54S174S 

120 150 
-4.8 -6.0 

120 150 
-4.8 -6.0 

160 200 
-6.4 -8.0 

40 50 
-1.6 -2.0 

200 250 
-8.0 -10 

-800 -1000 
16 20 

+250 +250 
16 20 

-800 -1000 
16 20 

-800 -1000 
16 20 

-800 -1000 
16 20 

16 

A=B 

17 

15 

54LS174LS 

60 
-1.2 

60 
-1.2 

80 
-1.6 

20 
-0.4 

100 
-2.0 

-400 
4/8 (a) 

+100 
4/8 (a) 

-400 
16 

-400 
8.0 

-400 
4/8 (a) 
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54/74 SERIES~ -----====----------------_. __ .. _-
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FUNCTIONAL DESCRIPTION 
The "181" is a 4-bit high speed parallel 
Arithmetic logic Unit (AlU). Controlled by 
the four Function Select Inputs (SO ... S3) 
and the Mode Control Input (M). it can 
perform all the 16 possible logic operations 
or 16 different arithmetic operations on 
active HIGH or active lOW operands. The 
Function Table lists these operations. 

When the Mode Control Input (M) is HIGH. all 
internal carries are inhibited and the device 
performs logic operations on the individual 
bits as listed. When the Mode Control Input 
is lOW, the carries are enabled and the 
device performs arithmetic operations on 
the two 4-bit words. The device 
incorporates full internal carry lookahead 
and provides for either ripple carry between 
devices using the Cn+4 output, or for carry 
lookahead between packages using the 
signals P (Carry Propagate) and G (Carry 
Generate). P and G are not affected by carry 
in. When speed requirements are not 
stringent, it can be used in a simple ripple 
carry mode by connecting the Carry Output 
(Cn+4) signal to the Carry Input (Cn) of the 
next unit. For high speed operation the 
device is used in conjunction with the "182" 
carry lookahead circuit. One carry 
lookahead package is required for each 
group of four "181" devices. Carry 
lookahead can be provided at various levels 
and offers high speed capability over 
extremely long word lengths. 

The A=B output from the device goes HIGH 
when all four F outputs are HIGH and can be 
used to indicate logic equivalence over four 
bits when the unit is in the subtract mode. 
The A=B output is open collector and can be 
wired-AND with other A=B outputs to give a 
comparison for more than four bits. The A=B 
signal can also be used with the Cn+4 
signal to indicate A>B and A<B. 

The Function Table lists the arithmetic 
operations that are performed without a 
carry in. An incoming carry adds a one to 
each operation. Thus, select code lHHl 
generates A minus B minus 1 (2s 
complement notation) without a carry in and 
generates A minus B when a carry is 
applied. Because subtraction is actually 
performed by complementary addition (ls 
complement), a carry out means borrow; 
thus a carry is generated when there is no 
underflow and no carry is generated when 
there is underflow. 

As indicated, this device can be used with 
either active lOW inputs producting active 
lOW outputs or with active HIGH inputs 
producing active HIGH outputs. For either 
case the table lists the operations that are 
performed to the operands labeled inside 
the logic symbol. 

MODE SELECT -FUNCTION TABLE 

MODE SELECT 
INPUTS 

S3 S2 

l l 
l l 
l l 
l l 
L H 
l H 
l H 
l H 
H l 
H l 
H l 
H l 
H H 
H H 
H H 
H H 

L = LOW voltage level 
H = HIGH vollage level 

S1 

l 
l 
H 
H 
L 
l 
H 
H 
l 
l 
H 
H 
l 
l 
H 
H 

So 

l 
H 
l 
H 
l 
H 
l 
H 
l 
H 
l 
H 
l 
H 
l 
H 

-Each bit is shifted to the next more significant position 

ACTIVE HIGH INPUTS 
& OUTPUTS 

lOGIC ARITHMETRIC" 
(M = HI (M = L)(Cn = HI 

A A 
A+B A+B 
AB A+S 
logical 0 minus 1 
AB A plus AS 
S (A + B) plus AS 
AEBB A minus B minus 1 
AS AB minus 1 
A+B A plus AB 
A"EIfB A plus B 
B (A + S) plus AB 
AB AB minus 1 
logical 1 A plus A' 
A+S (A + B) plus A 
A+B (A + S) plus A 
A A minus 1 

•• Arithmetic operations expressed in 28 complement notation 

MODE SELECT ACTIVE LOW INPUTS 
INPUTS & OUTPUTS 

LOGIC ARITHMETIC" 
S3 S2 S1 So (M = H) (M = L)(Cn = L) 

l l l l A A minus 1 
l l l H AB AB minus 1 
l l H l A+B AS minus 1 
l l H H logical 1 minus 1 
l H l l A+B A plus (A + S) 
l H l H S AB plus (A + S) 
l H H l AEBB A minus B minus 1 
l H H H A+S A+S 
H l l l AB A plus (A + B) 
H l l H AEBB A. plus B 
H l H l B AS plus (A + B) 
H l H H A+B A+B 
H H l l logical 0 A plus A' 
H H l H AS AB plus A 
H H H L AB AS plus A 
H H H H A A 

ACTIVE LOW OPERANDS ACTIVE HIGH OPERANDS 

2 1 2322 2120 1918 2 1 2322 2120 1918 

16 

M A=B ,. M A=B 

So G 17 So G 
S, 

1. S, 

S2 

S3 Fa F, F2 F3 

10 11 13 10 11 13 

Si!lDOliCS 

16 

" 
17 

1. 
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LOGIC DIAGRAM 

Cn M 
(7) (8) (2) 

V 

, 
~ 

1 
NOTE 

Vee = Pin 24 
GND = Pin 12 
( ) = Pin number. 

FO 

.0 
(1) 

~7 

~ 

I-

., 
(23) (22) 

~7 

1 -.... 

::: 
r-

~ 

1. ~4) 
F1 A=B 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 545/748 and 54LS'74lS specifications. 

(21) 

... 

1 

316 s~nDliCS 

(20) (19) (18) 6)(5) 4)(3) 

~7 ~:, 

~ , 
I~ -

;--

) 5t 

1. 
~ 

(15) (16) (17) 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 
54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
Min Max Min Max Min Max' 

UNIT 

Output LOW voltage for P output 
Vee = Min,lOL Mil 0.4 0.5 0.6 V 

VOL 
= See Fanout Table Com 0.4 0.5 0.5 V 

Output LOW voltage for G output 
VCC = Min, IOL Mil 0.4 0.5 0.7 V 

VOL 
= See Fanout Table Com 0.4 0.5 0.7 V 

Vce = Max Mil 127 220 32 rnA 
ICC Supply current 

lIB = VCn = OV Com 140 220 34 rnA 

VCC = Max Mil 135 220 35 rnA 
ICC Supply current 

VA=IIB=VCn=OV Com 150 220 37 rnA 

AC CHARACTERISTICS: T A = 25° (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

CL = 15pF CL = 15pf CL = 15pF 
UNIT 

RL = 4000 RL = 2800 RL = 2kO 

Min Max Min Max Min Max 

tpLH Propagation delay M=OV, Sum or Diff Mode 18 10.5 27 ns 
tpHL Cn to Cn+4 See Figure 2 and Tables I & II 19 10.5 10 ns 

tpLH Propagation delay M=OV, Sum or Diff Mode 19 12 26 ns 
tpHL Cn to F outputs See Figure 2 and Tables I & II 18 12 20 ns 

tpLH Propagation delay M=SI=S2=OV, SO=S3=4.5V 19 12 29 ns 
tpHL A or a inputs to G output Sum Mode, See Figure 2 19 12 23 ns 

and Table I 

tpLH Propagation delay M=SO=S3=OV, SI=S2=4.5V 25 15 32 ns 

tPHL A or a inputs to G output Diff Mode, See Figure 3 25 15 32 ns 
and Table II 

tpLH Propagation delay M=SI=S2=OV, SO=S3=4.5V 19 12 30 ns 

tPHL A or a inputs to P output Sum Mode, See Figure 2 25 12 30 ns 
and Table I 

tPLH Propagation delay M=SO=S3=OV, SI =S2=4.5V 25 15 30 ns 
tpHL A of a inputs to P output Diff Mode, See Figure 3 25 15 33 ns 

and Table II 

tpLH Propagation delay M=SI=S2=OV, SO=S3=4.5V 42 16.5 32 ns 
tpHL Ai orai inputs to Sum Mode, See Figure 2 32 16.5 20 ns 

Fi outputs and Table I 

tpLH Propagation delay M=SO=S3=OV, SI=S2=4.5V 48 20 32 ns 
tpHL Ai or ai inputs to Diff Mode, See Figure 3 34 22 32 ns 

Fi outputs and Table II 

tpLH Proagation delay M=4.5V, Logic Mode 48 20 33 ns 
tpHL Ai or ai inputs to See Figure 2 and Table III 34 22 38 ns 

Fi outputs 

tpLH Prop,gation delay M=OV, SO=S3=4.5V, SI= 43 18.5 38 ns 
tpHL A of a inputs to S2=OV. Sum Mode, See 41 18.5 38 ns 

Cn+4 output Figure 1 and Table 1 

tpLH Propagation Delay M=OV, SO=S3=OV, SI=S2= 50 23 41 ns 
tPHL A or a inputs to 4.5V. Diff Mode, See 50 23 41 ns 

Cn+4 output Figure 4 and Table II 

tpLH Propagation delay M=SO=S3=OV, SI=S2=4.5V 50 23 50 ns 
tpHL A or a inputs to Diff Mode, See Figure 3 48 30 62 ns 

A=B output and Table II 
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SUM MODE TEST TABLE 1 FUNCTION INPUTS: So = S3 = 4.5V, S 1 = S2 = M = OV 

INPUT OTHER INPUT SAME BIT OTHER DATA INPUTS OUTPUT 
PARAMETER UNDER 

APPLY 4.SV APPLY GND APPLY 4.SV APPLY GND 
UNDER 

TEST TEST 

tpLH 
Ai Bj None 

Remaining Cn Fi 
tpHL AandB 

tpLH 
Bi Ai None 

Remaining 
Cn Fi 

tPHL AandB 

tpLH 
Ai Bi None 

None Remaining p 
tPHL A and B, Cn 

tpLH 
Bi Ai None 

None Remaining p 
tPHL A andB, Cn 

tPLH Ai None Bi 
Remaining Remaining G 

tpHL B A,Cn 

tPLH Bi None Ai 
Remaining Remaining G 

tpHL B A,Cn 

tpLH 
Ai None Bi 

Remaining Remaining 
Cn +4 

tpHL B A,Cn 

tpLH 
BI None Ai 

Remaining Remaining 
Cn + 4 

tpHL B A,Cn 

tpLH Cn None None 
All All Any F 

tPHL A B or Cn + 4 

DIFF MODE TEST TABLE II FUNCTION INPUTS: Sl = S2 = 4.5 V, So = S3 = M = OV 

INPUT OTHER INPUT SAME BIT OTHER DATA INPUTS OUTPUT 
PARAMETER UNDER 

APPLY 4.SV APPLY GND APPLY 4.SV APPLY GND 
UNDER 

TEST TEST 

tpLH 
Ai None Bi 

Remaining Remaining Fi 
tPHL A B,Cn 

tpLH 
Bi Ai None 

Remaining Remaining Fj 

tPHL A B,Cn 

tPLH Ai None Bi None 
Remaining P 

tPHL A andB, Cn 

tpLH 
Bi Ai None None 

Remaining P 

tPHL A and B, Cn 

tpLH 
Ai Bi None None 

Remaining G 

tPHL A and B, Cn 

tpLH 
Bi None Ai None 

Remaining G 
tpHL A and B, Cn 

tpLH 
Ai None Bi 

Remaining Remaining A=B 

tPHL A B,Cn 

tPLH BI Ai None 
Remaining Remaining A=B 

tPHL A B,Cn 

tPLH Ai Bi None None 
Remaining Cn + 4 

tPHL A and B, Cn 

tpLH 
Bi None Ai None 

Remaining Cn +4 
tpHL A andB, Cn 

tPLH Cn None None 
All 

None 
Any F 

tPHL AandB or Cn + 4 
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54174 SERIES 1i18W 

LOGIC MODE TEST TABLE III 

INPUT OTHER INPUT SAME BIT OTHER DATA INPUTS OUTPUT 

PARAMETER UNDER APPLY 4.5V APPLY GND APPLY 4.5V APPLY GND UNDER FUNCTION INPUTS 
TEST TEST 

tpLH 
Ai Bi None None 

Remaining 
Fi 

51 = 52 = M = 4.5V 
tpHL A and S, Cn 50 = 53 = OV 

tPLH -
Ai None None 

Remaining 
Fi 

51 = 52 = M = 4.5V 
tpHL 

Bi AandS, Cn 50 = S3 = OV 

AC WAVEFORMS 

VM = 1.5V for 54174 and 6451745; VM = 1,3V for 54L5174L5 VM = 1,5V for 54174 and 5451745; VM = 1,3V for 54L5174L5 

Figure 1 Figure 2 

VM = 1.5V for 54174 & 5451745; VM = 1,3V for 54L5174L5 VM = 1.5V for 54174 & 5451745; VM = 1,3V for 54L5174L5 

Figure 3 Figure 4 
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DESCRIPTION 

54174182 
5451745182 

FEATURES 
The "182" is a high speed Carry Lookahead 
Generator. It is generally used with the 
"181".2901-1. or other4-bit Arithmetic Log­
ic Units to provide high speed lookahead 
over word lengths of more than four bits. The 
"182" accep.ts up to four sets of CarryGen­
erate functions. Carry Propagate functions. 
and a Carry input from four ALU's and pro­
vides the three Carry Out signals required 
by the ALU·s. It also provides the next level 
auxiliary functions needed for further levels 
of lookahead. 

• Provides carry lookahead across a 
group of four ALU's 

• Multl-levellookahead for high speed 
arithmetic operation over long word 
lengths 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V ± 5%; T A=OOC to +700c VCC=5V± 10%; TA=-55'C to +125'C 

Plastic DIP N74182N • N74S182N 

Ceramic DIP N74182F • N74S182F S54182F 

Flatpak S54182W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE(a) 

PINS DESCRIPTION 

Cn Carry input 

P3 Carry Propagate (active LOW) input 

P2 Carry Propagate (active LOW) input 

PO.Pl Carry Propagate (active LOW) input 

<33 Carry Generate (active LOW) input 

<30.G2 Carry Generate (active LOW) input 

Gl Carry Generate (active LOW) input 

Cn+x.Cn+ y• Carry outputs 
Cn+ z 

P Carry Propagate (active LOW) output 

G Carry Generate (active LOW) output 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

• 

• 

320 SI!IDOliCS 

S54S182W 

S54S182W 

IIH (PA) 
IlL (rnA) 

IIH (PA) 
IlL (rnA) 

IIH (itA) 
IlL (rnA) 

IIH (itA) 
IlL (rnA) 

IIH (PA) 
IlL (rnA) 

IIH (PA) 
IlL (rnA) 

IIH (itA) 
IlL (rnA) 

IOH (itA) 
IOL (rnA) 

IOH (itA) 
IOL (rnA) 

IOH (itA) 
IOL (rnA) 

LOGIC SYMBOL 

4 3 2 1 15 14 6 5 

13 

12 11 

Vce = Pin 16 
GNO = Pin 8 

PIN CONFIGURATION 

54174 545/745 

BO 50 
-3.2 -2.0 

120 100 
-4_8 -4.0 

160 150 
-6.4 -6.0 

200 200 
-8.0 -8.0 

200 200 
-8.0 -8.0 

360 350 
-14.4 -14.0 

400 400 
-16.0 -16.0 

-BOO -1000 
16 20 

~800 -1000 
16 20 

-800 -100 
16 20 

10 
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FUNCTIONAL DESCRIPTION 
The "182" carry look ahead generator ac­
cepts up to four pairs of active LOW Carry 
Propagate (PO.P1.P2.P3) and Carry Gener­
ate «(30.(31.(32.(33) signals and an active 
HIGH Carry Input (Cn) and provides antici­
pated active HIGH carries 
(Cn+x.Cn+y.Cn+z) across four groups of 
binary adders. The "182" also has active 
LOW Carry Propagate (P) and Carry Gener­
ate «(3) outputs which may be used for fur­
ther levels of lookahead. 

The logic equations provided at the outputs 
are: 

Cn+x = Go + PoCn 

Cn+y = Gl + P1GO = P1 POCn 

Cn+z = G2 + P2G l + P2P2GO + P2P1POCn 

G = G3 + P3G2 + P3P2G l + P3P2P1GO 

P = P3P2P1PO 

Also. the" 182" can also be used with binary 
ALUs in an active LOW or active HIGH input 
operand mode. The connections to and from 
the ALU to the carry lookahead generator 
are identical in both cases. 

LOGIC DIAGRAM 

vee = Pin 16 
GND = Pin 8 
( ) = Pin numbers 

TRUTH TABLE 

INPUTS 

Cn GO Po G1 P1 

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

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

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

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

H X 
X H 
X X 
X X 
L L 

9~nl!liGS 

G2 P2 G3 P3 

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

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

X X 
X X 
H X 
X H 
L L 

(7) 

Cn+ x 

L 
L 
H 
H 

OUTPUTS 

Cn+ y 

L 
L 
L 
H 
H 
H 

Cn+ z G P 

L 
L 
L 
L 
H 
H 
H 
H 

H 
H 
H 
H 
L 
L 
L 
L 

H 
H 
H 
H 
L 

H = HIGH voltage level 
L = LOW Yoltage level 
X = Don't care 

~21 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

I Mil 65 
ICC Supply current VCC = MaxI Com 72 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Gn Figure 1 
tPHL or Pn to any C output 

tpLH Propagation delay 
Figure 2 

tpHL Gn or Pn to G output 

tpLH Propagation delay 
Figure 2 

tPHL Pn to P output 

tPLH Propagation delay 
Figure 2 

tpHL Cn to any C output 

NOTE 

b. For family de characteristics, see inside front cover for 64/74 and 54H/74H, and Bee 
inside back cover for 5481748 and 54L8 17 4LS specifications. 

AC WAVEFORMS 

54174 

CL = 15pF 
RL = 4000 

Min Max 
17 
22 

17 
22 

17 
22 

17 
22 

54S174S 54LS174LS 

Min Max Min Max 

99 

109 

54S174S 54LS174LS 

CL = 15pF 
RL = 2800 

Min Max Min Max 

7.0 
7.0 

7.5 
10.5 

6.5 
10 

10 
10.5 

Waveform for Inverting Outputs Waveform for Non-inverting Outputs 

VM = 1.5V for 54/74 and 548/748; VM - 1.3V for 54LS/74L8 VM = 1.5V for 54174 snd 548/748; VM - 1.3V for 54L8/74L8 

Figure 1 Figure 2 
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UNIT 

mA 

mA 

UNIT 

ns 
ns 

ns 
ns 

ns 
. ns 

ns 
ns 



DESCRIPTION 

54S174S189 
54LS/74LS189 (Preliminary data) 

FEATURES 

• 16-words by 4-bit memory 
• On-chip address decoding 
• Inverted data at outputs 

The "189" is a 64-Bit high-speed 
ReadlWrite Random Access Memory for 
use as a "scratch pad" memory with non­
destructive read-out. Memory cells are or­
ganized in a matrix to provide 16 words of 
four bits each. Four buffered Address 
(AO-A3) inputs are decoded on the chip to 
select one of the sixteen memory words for 
read or write operations. Four buffered Data 
inputs (01-04) and four 3-state data out­
puts are provided for versatile memory ex­
pansion. Data at the outputs is inverted from 
the data which was written into the memory. 
When the write mode is selected the outputs 
are in the high impedance "off" state. 

• 3-State outputs for easy expansion 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V ± 5%; T A =O'C to +7O'C VCC=5V± 10%; TA=-"S'C to +125'0 

Plastic DIP N74S189N • N74LS189N 

Ceramic DIP N74S189F • N74LS189F S54S189F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

AO-A3 Address inputs 

CS Chip Select (active LOW) enable input 

WE Write Enable (active LOW) input 

01-04 Data inputs 

01-04 Data (inverting) outputs 

NOTE 

8. The slashed numbers indicate different parametric values for Military J Commercial 
temperature ranges respectively. 

• 

!i~nl!liC!i 

S54LS189F 

IIH (ILA) 
IlL (ILA) 

IIH (ILA) 
IlL (ILA) 

IIH(ILA) 
IIL(ILA) 

IIH (ILA) 
IlL (ILA) 

IOH (ILA) 
IOL (rnA) 

LOGIC SYMBOL 

10 12 

AO 

15 A1 

14 A2 

13 A3 

vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 

25/10 (a) 
-1501-100(a) 

25/10 (a) 
-150/-100(a) 

25/10 (a) 
150/-100(a) 

25/10 (a) 
1501-100 (a) 

-2.0 
16 

11 

54LS174LS 

20 
-100 

20 
-400 

20' 
-400 

20 
-400 

-1/-2.6 (a) 
12/24(a) 
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FUNCTIONAL DESCRIPTION 
The "189" is a high-speed array of 64 mem~ 
ory cells organized as 16 words of four bits 
each. A one-of-sixteen address decoder se­
lects a single word which is specified by the 
four Address inputs (AO-A3)' A READ oper­
ation is initiated after the address lines are 
stable when the Write Enable (WE) input is 
HIGH and the Chip Select-Memory Enable 
(CS) input is LOW. Data is read at the out­
puts inverted from the data which was writ­
ten into the memory. 

A WRITE operation requires that theWE and 
CS inputs be LOW. The address inputs must· 
be stable during the WRITE mode for pre­
dictable operation. When the write mode is 
selected the outputs are in the high imped­
ance "off" state. The selected memory cells 
are transparent to changes in the data dur­
ing the WRITE mode. Therefore. data must 
be stable one setup time before the LOW-to­
HIGH transition of CE or WE. 

BLOCK DIAGRAM 

324 

(1) 

ADDRESS 
DECODtNG 

CHIP ENABLE 

Vee = Pin 16 
GND = Pin B 
( ) = Pin number 

READ/WRITE 

BIT 1 

MODE SELECT -FUNCTION 
TABLE 

OPERATING INPUTS 
MODE CS WE On 

Write - Disable 
Outputs 

Read 

Store - Disable 
Outputs 

H = HIGH voltage level 
L = LOW voltage level 
x = Don't care 

L L L 
L L H 

L H X 

H X X 

OUTPUTS 

On 

(Z) 
(Z) 

Data 

(Z) 

D8i8 = Read complement of data from addressed word 
location 

(Zl = High impedance "off" state 

BIT 2 BIT 3 BIT 4 

9jgDOliG9 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

Vee = Min, I Mil 
VOL Output LOW voltage 

IOL = 16mA leom 

IIOL = 12mA 
Vee = Min IloL = 24m A 

VOH Output HIGH voltage Vee = Min 
IOH = See Fan-Out Table 

I Mil 
ICC Supply current Vee = MaxI Com 

See BIPOLAR & MOS MEMORY DATA MANUAL for 54S/74S189 AC Characteristics 

NOTES 

b. For family de characteristics, see inside front cover for 54174 and 54H/74H, and see 
inside back cover for 545/745 and 54lS/74LS specifications. 

c. This parameter for Commercial Range only. 

!ii!lnotiD!i 

54174 

Min Max 

5451745 54LS174LS 

Min Max Min Max 
UNIT 

0.5 V 

0.45 V 

0.4 V 
0.5(C) V 

2.4 2.4 V 

110 45 rnA 

110 37 rnA 
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DESCRIPTION 

54174190 
54LS174LS190 

FEATURES 

The "190" is a presettable BCD 1 Decade 
Up 1 Down Counter with state changes of the 
counter synchronous with the LOW-to-HIGH 
transition of the Clock Pulse input. 

• Synchronous, reversible BCD/Decade 
counting 

• Asynchronous parallel load capability 

The circuit features an asynchronous Paral­
lel Load (PL) input which overrides counting 
and loads the data present on the Dn inputs 

• Count enable control for synchronous 
expansion 

• Single Up/Down control input 

into the flip-flops. Synchronous expansion in 
a multistage counter is made possible by a 
Count Enable (CE) input. The count up or 
count down mode is determined by an 
Up 1 Down (DID) input. A variety of methods 
for generating carry 1 borrow signals in 
multistage counter application is made pos-
sible by Terminal Count (TC) and Ripple 
Clock (RC) outputs. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +70°C vee = 5V ± 10%; TA = -55"C to +12S"C 

Plastic DIP N74190N • N74LS190N 

Ceramic DIP N74190F • N74LS190F S54190F • S54LS190F 

Flatpak S54190W • S54LS190W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock Pulse (active HIGH going edge) input 
IIH (IlA) 
IlL (rnA) 

CE Clock Enable (active LOW) input 
IIH (1lA) 
IlL (rnA) 

DID Up 1 Down count control input 
IIH (1lA) 
IlL (rnA) 

PL Parallel Load (active LOW) input 
IIH (1lA) 
IlL (rnA) 

Dn Parallel Data inputs 
IIH (1lA) 
IlL (rnA) 

an Counter outputs 
IOH (1lA) 
IOL (rnA) 

TC Terminal Count output IOH (1lA) 
IOL (rnA) 

RC Ripple Clock (active LOW pulse) output IOH (1lA) 
IOL (rnA) 

NOTE 
8. The slashed numbers indicate different parametric values for Military J Commercial tern-

perature ranges respectively. 
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LOGIC SYMBOL 

11 15 10 

Ulo 

CE 

14 CP 

Vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54/74 5451745 

40 
-1.6 

120 
-4.B 

40 
-1.6 

40 
-1.6 

40 
-1.6 

-BOO 
16 

-BOO 
16 

-BOO 
16 

RC 13 

54LS174LS 

20 
-0.4 

60 
-1.2 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4IB(a) 

-400 
4IB(a) 

-400 
4IB(a) 



FUNCTIONAL DESCRIPTION 
The" 190" is an asynchronously presettable 
Up/Down BCD Decade Counter. It contains 
four master / slave flip-flops with internal 
gating and steering logic to provide asyn­
chronous preset and synchronous count-up 
and count-down operation. 

Asynchronous parallel load capability per­
mits the counter to be preset to any desired 
number. Information present on the parallel 
Data inputs (00-03) is loaded into the 
counter and appears on the outputs when 
the Parallel Load (PL) input is LOW. As indi­
cated in the Mode Select Table, this oper­
ation overrides the counting function. 

Counting is inhibited by a HIGH level on the 
Count Enable (CE) input. When CE is LOW, 
internal state changes are initiated synchro­
nously by the LOW-to-HIGH transition of the 
Clock input. The Up/Down (U/D) input sig­
nal determines the direction of counting as 
indicated in the Mode Select Table. The CE 
input may go LOW when the clock is in either 
state, however, the LOW-to-HIGH CE transi­
tion must occur only while the Clock is HIGH. 
Also, the U/D input should be changed only 
when either CE or CP is HIGH. 

DO 
115) 

~~ 
~I 

I~ 

~ 
(5) 

l 
(4) 

CE 

CP I T 
1 

MODE SELECT-FUNCTION TABLE 

OPERATING 
MODE 

PL 

Parallel load L 
L 

Count up H 

Count down H 

Hold "do nothing" H 

TC AND RC TRUTH TABLE 

INPUTS 

U/O CE CP 

H X X 
L H X 
L L ""L.J 

L X X 
H H X 
H L ""L.J 

H = HIGH Yoltage level steady state. 
L = LOW voltage level steady state. 

INPUTS 

U/O CE CP 

X X X 
X X X 

L I T 
H I T 
X H X 

TERMINAL COUNT STATE 

00 01 02 

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

I = LOW voltage level one setup time prior to the LOW-Io-HIGH clock transition. 
X = Don't care. 
I = LOW-to-HIGH clock transition. 
-u- = LOW pulse. 

D, 
(1) 

~ 
~ 

) 

I ~ 

D2 
(10) 

IT 

l' ~ ..... I~~ 
C ~ 1 

(14) 

(f I ! I L I 1 1 

ys: CP 

:D~ ys: 6- ;D~ 
J 6-

~D~ SD 

0 

(3) 

L- L- J ~ (13) (12) 
I (2) T I 

Rc TC 00 0, 02 

SjglOlieS 

OUTPUTS 

On On 

L L 
H H 

X count up 

X count down 

X no change 

OUTPUTS 

03 TC RC 

H L H 
H H H 
H H "1....J 
L L H 
L H H 
L H "1....J 

D3 
(9) 

II 

1 IT ~ I 

'W 
fht 

Lfs: ci. ia}-
L-

(7) T 
03 
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Overflow / underflow indications are pro­
vided by two types of outputs, the Terminal 
Count (TC) and Ripple Clock (RC). The Ter­
minal Count (TC) output is normally LOW and 
goes HIGH when a circuit reaches zero in 
the count-down mode or reaches "9" in the 
count-up mode. The TC output will remain 
HIGH until a state change occurs, either by 
counting or presetting, or until ij / 0 is 
changed. Do not .use the TC output as a 
clock signal because it is subject to decod­
ing spikes. 

The TC signal is used internally to enable 
the Ripple Clock (RC) output. When TC is 
HIGH and CE is LOW, the Ripple Clock fol­
lows the Clock Pulse (CP) delayed by two 
gate delays. The RC output essentially du­
plicates the LOW clock pulse width, al­
though delayed in time by two gate delays. 
This feature simplifies the design of multi­
stage counters as indicated in Figures A and 
B. In Figure A, each RC output is used as the 
clock input for the next higher stage. When 
the clock source has a limited drive capabil­
ity this configuration is particularly advanta­
geous, since the clock source drives only 
the first stage. It is only necessary to inhibit 
the first stage to prevent counting in all 
stages, since a HIGH signal on CE inhibits 
the RC output pulse as indicated in the 
Mode Select Table. The timing skew be­
tween state changes in the first . and last 
stages is represented by the cumulative de­
lay of the clock as it ripples through the 
preceding stages. This is a disadvantage of 
the configuration in some applications. 

Figure B shows a method of causing state 
changes to occur simultaneously in all 
stages. The RC OUtputs propagate the 
carry / borrow signals in ripple fashion and 
all clock inputs are driven in parallel. The 
LOW state duration of the clock in this con­
figuration must be long enough to allow the 
negative-going edge of the carry / borrow 
signal to ripple through to the last stage 
before the .clock goes HIGH. Since the RC 

N-STAGE COUNTER USING 
RIPPLE CLOCK 

D~~;~~~ __ ~ __________ ~ ____________ ~ ________ _ 

ENAm 
CLOCK 

Figure A 

SYNCHRONOUS N-STAGE COUNTER 
USING RIPPLE CARRY IBORROW 

D~~;~~ __ ~ __________ ~ ____________ ~ __ ~ ____ _ 

CLOCK--+-----------~--------~--~---------

Figure B 

SYNCHRONOUS N-STAGE COUNTER 
WITH PARALLEL GATED 

D~~;~~~ ____ ~ __________ C~A~R_R_Y_/~B~O~R~R~O~W~ ________ ~ ______ __ 

ENABLE ""\>---t--------.,...------+---------------+.--------

Figure C 

output of any package goes HIGH shortly 
after its CP input goes HIGH, there is no 
such restriction on the HIGH state duration 
of the clock. 

In Figure C the configuration shown avoids 
ripple delays and their associated restric­
tions. Combining the TC signals from all the 

preceding stages forms the CElnput signal 
for a given stage. An enable signal must be 
included in each carry gate in order to inhibit 
counting. The TC output of a given stage is 
not affected by its own CEtherefore the sim­
ple inhibit scheme of Figure A and B does 
not apply. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

ICC Supply current VCC = Max 

lOS Output short circuit current VCC = Max 

NOTE 
b. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 548/748 and 54LS/74LS specifications. 

328 

Mil 

Com 

Mil 

Com 

54174 

Min Max 

99 

105 

-20 -65 

-18 -65 

5451745 54LS174LS 

Min Max Min Max 
UNIT 

35 mA 

35 mA 

-15 -100 mA 

-15 -100 mA 



54174 SERIES 11190" 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 15pF CL = 15pF 

UNIT 
RL = 4000 RL = 2kO 

Min Max Min Max Min Max 

fMAX Maximum input count frequency Figure 1 20 20 MHz 

tpLH Propagation delay, 
Figure 1 

24 24 ns 
tpHL Clock to Q outputs 36 36 ns 

tpLH Propagation delay 
Figure 2 

20 20 ns 
tpHL Clock to RC output 24 24 ns 

tpLH Propagation delay 
Figure 1 

42 42 ns 
tpHL Clock to TC output 52 52 ns 

tpLH Propagation delay 
Figure 7 

45 45 ns 

tpHL DID to RC output 45 45 ns 

tpLH Propagation delay 
Figure 7 

33 33 ns 
tpHL DID to TC output 33 33 ns 

tPLH Propagation delay 
Figure 3 

22 32 ns 
tpHL Data to Q outputs 50 40 ns 

tpLH Propagation delay 
Figure 4 

33 33 ns 
tpHL PL to any output 50 50 ns 

tpLH Propagation delay 
Figure 2 

33 33 ns 

tpHL CE to RC output 33 33 ns 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

tw CP pulse width Figure 1 25 25 ns 

tw PL pulse width Figure 5 35 35 ns 

ts Setup time Data to PL Figure 6 20 20 ns 

th Hold time Data to PL Figure 6 0 0 ns 

trec Recovery time PL to CP Figure,5 40 40 ns 

ts(L) Setup time LOW CE to clock Figure 8 40 ' 40 ns 

th(L) Hold time LOW CE to Clock Figure 8 0 0 ns 
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AC WAVEFORMS 

CP 

OORTe 

VM = 1 .. 5V lor 54174 and 548/748; VM = 1.3Vlor 54L8/74L8. 

Figure 1 

Qn 

VM = 1.5V lor 54/74 and 548/748; VM = 1.3V lor 54L8/74L8. 

Figure 3 

Q \'---___ 1 
VM= 1.5Vlor 54/74 and 548/748; VM = 1.3Vlor 54L8/74L8. 

Figure 5 

TC 

--+-' 

VM = 1.5V lor 54/74 and 548/748; VM = 1.3Vlor 54L8/74L8. 

Figure 7 

330 sm°otiDS 

VM = 1.5Vlor54/74 and 548/748; VM = 1.3V lor 54L8/74L8. 

Figure 2 

\'----

VM = 1.5V lor 54/74 and 548/748; VM = 1.3Vlor 54L8/74L8. 

Figure 4 

II 
VM = 1.5V lor 54/74 and 548/748; VM = 1.3V lor 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. ' 

Figure 6 

VM = 1.5V lor 54/74 and 548/748; VM = 1.aV lor 54L8/74L8. 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

FigureS 



DESCRIPTION 

54174191 
54LS174LS191 

FEATURES 
The "191" is a presettable 4-Bit Binary 
UplDown Counter with state changes of the 
counter synchronous with the lOW-to-HIGH 
transition of the Clock Pulse input. 

• Synchronous, reversible 4-bit binary 
counting 

• Asynchronous parallel load capability 

The circuit features an asynchronous Paral­
lel load (Pl) input which overrides counting 
and loads the data present on the On inputs 
into the flip-flops. Synchronous expansion in 
a multistage counter is made possible by a 
Count Enable (CE) input. The count up or 
count down mode is determined by an 
Up/Down (OlD) input. A variety of methods 
for generating carry I borrow signals in 
multistage counter application is made pos­
sible by Terminal Count (TC) and Ripple 
Clock (RC) outputs. 

• Count Enable control for synchronous 
expansion 

• Single Up/Down control input 

ORDERING CODE (See Section g for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

vcc=sv±S%; TA=O'C to +70"C Vcc=SV± 10%; TA=-SS·C to +12S·C 

Plastic DIP N74191N • N74lS191N 

Ceramic DIP N74191F • N74lS191F S54191F • S54lS191F 

Flatpak S54191W • S54lS191W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock Pulse (active HIGH going edge) input 
"H (p,A) 
III (rnA) 

CE Clock Enable (active lOW) input 
'IH (p,A) 
I,l (rnA) 

DID I'H (p,A) UplDown count control input 
"l (rnA) 

Pl Parallel load (active lOW) input I'H (p,A) 
',l (rnA) 

Parallel Data inputs 
"H (p,A) 

On ',l (rnA) 

On Counter outputs 
IOH (p,A) 
IOl (rnA) 

TC Terminal Count output 
IOH (p,A) 
IOl (rnA) 

RC Ripple Clock (active lOW pulse) output 
IOH (p,A) 
IOl (rnA) 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

9i!1notic9 

LOGIC SYMBOL 

11 15 10 

UfO 

CE 

14 CP 

vcc = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 

40 
-1.6 

120 
-4.8 

40 
-1.6 

40 
-1.6 

40 
-1.6 

-800 
16 

-800 
16 

-800 
16 

RC 13 

TC 12 

54LS/74LS 

20 
-0.4 

60 
-1.2 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 

-400 
4/8(a) 

-400 
4/8(a) 
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FUNCTIONAL DESCRIPTION 
The" 191" is an asynchronously presettable 
UplDown 4-Bit Binary Counter. It contains 
four master I slave flip-flops with internal 
gating and steering logic to provide asyn­
chronous preset and synchronous count-up 
and count-down operation. 

MODE SELECT-FUNCTION TABLE 

OPERATING 
MODE PL UfO 

Parallel load L X 
L X 

Count up H L 
Count down H H 

Hold "do nothing" H X 

TC AND RC TRUTH TABLE 

INPUTS OUTPUTS 

CE CP On Qn 

X X L L 
X X H H 
I t X count up 
I t X count down 

H X X no change 

Asynchronous parallel load capability per­
mits the counter to be preset to any desired 
number: Information present on the parallel 
Data inputs (00-0,) is loaded into the counter 
and appears on the outputs when the Paral­
lel Load (PL) input is LOW. As indicated in 
the Mode Select Table, this operation over­
rides the counting function. 

INPUTS TERMINAL COUNT STATE OUTPUTS 

Counting is inhibited by a HIGH level on the 
Count Enable (CE) input. When CE is LOW, 
internal state changes are initialed synchro­
nously by the LOW-to-HIGH transition of the 
Clock input. The UplDown (OlD) input sig­
nal determines the direction of counting as 
indicated in the Mode Select Table. The CE 
input may go LOW when the clock is in either 
state, however, the LOW-to-HIGH CE transi­
tion must occur only while the Clock is HIGH. 
Also, the TIID input should be changed only 
when either CE or CP is HIGH. 

LOGIC DIAGRAM 

DO 
(15) 

Pi: 
(11) 

~ 
K> I 

UIO (5) 

) ) '-

CE 
(4) 

c. 
(14) 

UfO CE CP 

H X X 
L H X 
L L "1....l 

L X X 
H H X 
H L lJ" 

H = HIGH voltage level steady state. 
L = LOW voltage level steady state. 

QO Q1 Q2 
H H H 
H H H 
H H H 
L L L 
L L L 
L L L 

I = lOW voltage level one setup time prior to the LOW-ta-HIGH clock transition 
X = Don't care. 
+ = LOW-to~HIGH clock transition. 
""Lr = LOW pulse. 

D, 

(') 

1 

I- QJ " ) 

~C) 1 
I I 
I ! I J, I 

D2 

1(10) 

~)9J 

rh CJ 
b I cr- -1 J l. \~ J 6-

;+ ys~ cr. 
~D~ So RD SD 

o a 0 

( ) = Pin numbers 
(3J 

L- L- L--
Vce = Pin 16 ('3) ('2) 

I (2) T (6) I 
GND = Pin 8 RC TC 00 0, 02 

332 !ii!l0otiC!i 

Q3 TC RC 
H L H 
H H H 
H H ""L.f" 
L L H 
L H H 
L H lJ" 

D3 
(9) 

II 

1-)) ) 

'y 
dJC 

ys~ 6- ;+ 
L-

(1) 1 
03 
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Overflow I underflow indications are pro­
vided by two types of outputs, the Terminal 
Count (TC) and Ripple Clock (RC). The Ter­
minal Count (TC) output is normally LOW and 
goes HIGH when a circuit reaches zero in 
the count-down mode or reaches" 15" in the 
count-up mode. The TC output will remain 
HIGH until a state change occurs, either by 
counting or presetting, or until DID is 
changed. Do not use the TC output as a 
clock signal because it is subject to decod­
ing spikes. 

The TC signal is used internally to enable 
the Ripple Clock (RC) output. When TC is 
HIGH and CE is LOW, the Ripple Clock fol­
lows the Clock Pulse (CP) delayed by two 
gate delays. The RC output essentially du­
plicates the LOW clock pulse width, al­
though delayed in time by two gate delays. 
This feature simplifies the design of multi­

stage counters as indicated in Figures A and 
B. In Figure A, each RC output is used as the 
clock input for the next higher stage. When 
the clock source has a limited drive capabil­
ity this configuration is particularly advanta­
geous, sinc·e the clock source drives only 
the first stage. It is only necessary to inhibit 
the first stage to prevent counting in all 
stages, since a HIGH signal on CE inhibits 
the RC output pulse as indicated in the 
Mode Select Table. The timing skew be­
tween state changes in the first and last 
stages is represented by the cumulative de­
lay of the clock as it ripples through the 
preceding stages. This is a disadvantage of 
the configuration in some applications. 

Figure B shows a method of causing state 
changes to occur simultaneously in all 
stages. The RC outputs propagate the 
carry I borrow signals in ripple fashion and 
all clock inputs are driven in parallel. The 
LOW state duration of the clock in this con­
figuration must be long enough to allow the 
negative-going edge of the carry I borrow 
signal to ripple through to the last stage 
before the clock goes HIGH. Since the RC 

N-STAGE COUNTER USING 
RIPPLE CLOCK 

D~~~~~~ __ ~ __________ ~ ____________ ~ ________ _ 

ENABLE 

CLOCK 

Figure A 

SYNCHRONOUS N-STAGE COUNTER 
USING RIPPLE CARRY IBORROW 

~~~~~~--~----------~------------~---------

CLOCK --...... ----------........ ~----------.... ---------

Figure B 

SYNCHRONOUS N-STAGE COUNTER 
WITH PARALLEL GATED 

CARRY IBORROW 
D~~~~~~ ____ ~ ________________ ~ ______________ ~ ______ __ 

ENABLE1--1--------r;===t====+::;::==±==== 

Figure C 

output of any package goes HiGH shortly 
after its CP input goes HIGH, there is no 
such restriction on the HIGH state duration 
of the clock. 

In Figure C the configuration shown avoids 
ripple delays and their associated restric­
tions. Combining the TC signals from all the 

preceding stages forms the CE input signal 
for a given stage. An enable signal must be 
included in each carry gate in order to inhibit 
counting. The TC output of a given stage is 
not affected by its own CE therefore the sim­
ple inhibit scheme of Figure A and B does 
not apply. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

Mil -20 -65 -15 -100 mA 
lOS Output short circuit current VCC = Max 

Com -18 -65 -15 -100 mA 

Mil 99 35 mA 
ICC Supply current VCC = Max 

Com 105 35 mA 

NOTE 
b. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 548/748 and 54LS/74LS specifications. ' 
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AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 15pF CL = 15pF 

UNlr RL = 4000 RL = 2kO 

Min Max Min Max Min Max 

fMAX Maximum input count frequency Figure 1 20 20 MHz 

tpLH Propagation delay. 
Figure 1 

24 24 ns 
tpHL Clock to Q outputs 36 36 ns 

tpLH Propagation delay. 
Figure 2 

20 20 ns 
tpHL Clock to RC output 24 24 ns 

tpLH Propagation delay. 
Figure 1 

42 42 ns 
tpHL Clock to TC output 52 52 ns 

tPLH Propagation delay 
Figure 7 

45 45 ns 
tpHL DID to RC output 45 45 ns 

tpLH Propagation delay 
Figure 7 

33 33 ns 
tpHL UID to TCoutput 33 33 ns 

tpLH Propagation delay 
Figure 3 

22 32 ns 
tpHL Data to Q outputs 50 40 ns 

tpLH Propagation delay 
Figure 4 

33 33 ns 

tPHL PL to any output 50 50 ns 

tpLH Propagation delay 
Figure 2 

33 33 ns 
tpHL CE to RC o!Jtput 33 33 ns 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S/74S 54LS/74LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

tw CP pulse width Figure 1 25 25 ns 

tw PL pulse width Figure 5 35 35 ns 

ts Setup time Data to PL Figure 6 20 20 ns 

th Hold time Data to Pl Figure 6 0 0 ns 

trec Recovery time Pl to CP Figure 5 40 40 ns 

ts(l) Setup time lOW CE to clock Figure 8 40 40 ns 

th(l) Hold time lOW CE to Clock Figure 8 0 0 ns 
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AC WAVEFORMS 

. 1/fMAX-----' 

~ t w-------" 

~ CP I ~VM 
..., 

QORTC 

~IPHL 
IPLH---r 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5. 

Figure 1 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5. 

Figure 3 

Q \ ___ 1 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5. 

Ulo 

TC 
_---!J 

RC 

Figure 5 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5. 

Figure 7 

CPORCE \v tv 

RC----...;,..'~i:"' l·b 
VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5. 

Figure 2 

\'---

Qn:... ___ ...J 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5. 

Figure 4 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5. 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 6 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5. 

The shaded areas indicate when the input is permitted to change for 

predictable output performance. 

Figure 8 
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DESCRIPTION 

54174192 
54LS/74LS192 

FEATURES 
The "192" is an Up/Down BCD Decade 
Counter featuring separate Count Up and 
Count Down Clocks. The individual circuits 
operate synchronously in either counting 
mode changing state on the lOW,to-HIGH 
transitions on the clock inputs. 

• Synchronous reversible decade 
counting 

• Asynchronous parallel load 
• Asynchronous reset (clear) 
• Expandable without external logic 

To simplify multistage counter designs sep­
arate Terminal Count Up and Terminal Count 
Down outputs are provided which are used 
as clocks for subsequent stages without ex­
tra logic. Individual preset inputs allow the 
circuit to be used as a programmable 
counter. Both the Parallel load (Pl) and the 
Master Reset (MR) inputs override the 
clocks and asynchronously load or clear the 
counter. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

vcc=sv±S%; TA=O"C 10 +70"C vCc=sv± 10%; TA=-SS"C 10 + 12S"C 

Plastic DIP N74192N • N74lS192N 

Ceramic DIP N74192F • N74lS192F S54192F 

Flatpak S54192W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

CPu Count up Clock Pulse input 

CPO Count down Clock Pulse input 

MR Master Reset (active HIGH) input 

Pl Parallel load (active lOW) input 

On Parallel Data inputs 

On Counter outputs 

TCU Terminal Count up (carry) output 

TCO Terminal Count down (borrow) output 

NOTE 

8. The slashed numbers indicate different parametri~ values for Military/Commercial 
temperature ranges respectively. 

• S54lS192F 

• S54lS192W 

IIH (itA) 
III (mA) 

IIH (itA) 
III (mA) 

IIH (itA) 
III (mA) 

IIH (itA) 
III (mA) 

IIH (itA) 
III (mA) 

IOH (itA) 
IOl (mA) 

IOH (itA) 
IOl (mA) 

IOl (itA) 
IOH (mA) 
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LOGIC SYMBOL 

11 15 

CPu 

CPD 

14 

Vee = Pin 16 
GND = Pin 8 

10 

PIN CONFIGURATION 

CPo 

CPu 

54174 54S174S 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 
-1.6 

-400 
16 

-400 
16 

-400 
16 

12 

13 

VCC 

MR 

Teo 

D2 

54lS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 

-400 
4/8(a) 

-400 
4/8(a) 



FUNCTIONAL DESCRIPTION 
The "192" is an asynchronously presettable 
Up/Down (reversible) Decade Counter. It 
contains four master / slave flip-flops with in­
ternal gating and steering logic to provide 
asynchronous Master Reset (clear) and Par­
allel load, and synchronous Count up and 
Count down operations. 

Each flip-flop contains JK feedback from 
slave to master such that a LOW-to-HIGH 
transition on the clock inputs causes the 0 
outputs to change state synchronously. A 
LOW-to-HIGH transition on the Count Down 
Clock Pulse (CPO) input will decrease the 
count by one, while a similar transition on 
the Count Up Clock Pulse (CPU) input will 
advance the count by one. One clock should 
be held HIGH while counting with the other, 
because the circuit will either count by twos 

STATE DIAGRAM 

LOGIC EQUATIONS 
FOR TERMINAL COUNT 

TCu = 00 . 03 . CPu 

Teo = ao . a; ·02· 03 . CPo 

Count Up 
Count Down _______ _ 

or not at all, depending on the state of the 
first flip-flop, which cannot toggle as long as 
either clock input is LOW. Applications re­
quiring reversible operation must make the 
reversing decision while the activating clock 
is HIGH to avoid erroneous counts. 

The Terminal Count Up (TCU) and Terminal 
Count Down (TCO) outputs are normally 
HIGH. When the circuit has reached the 
maximum count state of "9," the next HIGH­
to-LOW transition of CPU will cause TCU to 
go LOW. TCU will stay LOW until CPU goes 
HIGH again, duplicating the Count Up Clock 
although delayed by two gate delays. like­
wise, the TCO output will go LOW when the 
circuit is in the zero state and the CPO goes 
LO·W. The TC outputs can be used as the 
clock input signals to the next higher order 
circuit in a multistage counter, since they 

MODE SELECT - FUNCTION TABLE 

OPERATING 

MODE 

Reset (clear) 

Parallel load 

Count up 

Count down 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

MR 

H 

H 

L 

L 

L 

L 

L 

L 

T = LOW-ta-HIGH clock transition 
NOTES 

PL CPU 

X X 

X X 

L X 

L X 

L L 

L H 

H T 

H H 

b. TCU = CPU attenninai count up (HLLH) 

INPUTS 

CPO DO. 

L X 

H. X 

L L 

H L 

X H 

X H 

H X 

T X 

c. Teo = CPO at terminal count down (LLlL) 

GjgnotiCG 

duplicate the clock waveforms. Multistage 
counters will not be fully synchronous, since 
there is a two gate delay time difference 
added for each stage that is added. 

The counter may be preset by the asynchro­
nous parallel load capability of the circuit. 
Information present on the parallel Data in­
puts (00-03) is loaded into the counter and 
appears on the outputs regardless of the 
conditions of the clock inputs when the Par­
allel Load (PL) input is LOW. A HIGH level on 
the Master Reset (MR) input will disable the 
parallel load gates, override both clock in­
puts, and set all a outputs LOW. If one of the 
clock inputs is LOW during and after a reset 
or load operation, the next LOW-to-HIGH 
transition of that Clock will be interpreted as 
a legitimate signal and will be counted. 

OUTPUTS 

01. 02. 0 3 QO. Ql. Q2. Q3 TCU TCO 

X X X L L L L H L 

X X X L L L L H H 

L L L L L L L H L 

L L L L L L L H H 

X X H On=On L H 

X X H On=On H H 

X X X Count up H(il) H 

X X X Count down H H(C) 
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LOGIC· DIAGRAM 

00 01 D~ 03 

. (11) (15) (1) (10) (9) 

Pc ~--~~----~--------~+---~----------T4----~---------4~--~ 

Vee = Pin 16 
GND .. Pin 8 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(d) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

Mil -20 -65 
lOS Output short circuit current VCC = Max 

Com -18 -65 

Mil 89 
ICC Supply current VCC = Max 

Com 102 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum input count frequency Figure 1 

tPLH Propagation delay Figure 2 
tpHL CPU input to TCU output 

tpLH Propagation delay 
Figure 2 

tPHL CPO input to TCO output 

tPLH Propagation delay 
Figure 1 

tPHL CPU or CPO to an output 

tpLH Propagation delay 
Figure 3 

tpHL PL input to an output 

tpHL Propagation delay MR to output Figure 4 

NOTE 
d. For family de characterstics. see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 545/748 and 54LS/74LS specifications. 
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54174 

CL = 15pF 
RL = 4000 

Min Max 

25 

26 
24 

24 
24 

38 
47 

40 
40 

35 

54S174S 

Min Max 

54S174S 

Min Max 

54LS/74LS 

Min Max 
UNIT 

-15 -100 mA 

-15 -100 mA 

34 mA 

34 mA 

54LS174LS 

CL = ,5pF 
UNIT RL = 2kO 

Min Max 

25 MHz 

26 ns 
24 ns 

24 ns 
24 ns 

38 ns 
47 ns 

40 ns 
40 ns 

35 ns 



AC SETUP REQUIREMENTS: T A = 25"C (See Section 4 for Test Circuits and Conditions) 

54174 5451745 54LS174LS 
PARAMETER TEST CONDITIONS 

tw CPU pulse width 

tw CPo pulse width 

tw PL pulse width 

tw MR pulse width 

ts Setup time Data to PL 

th Hold time Data to PL 

tree Recovery time, PL to CP 

tree Recovery time, MR to CP 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54174 and 5451745, VM = 1.3V for 54L5174L5 

Figure 1 

PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAYS, 

AND PARALLEL LOAD TO CLOCK RECOVERY TIME 

\ .... -----

CPu or CPo 

Q n ___ --J 

VM = 1.5V for 54/74 and 545/745, VM = 1.3V for 54L5/74L5 

Figure 3 

SETUP AND HOLD TIMES 
DATA TO PARALLEL LOAD (PL) 

Qn l1li ~,","IJJJ/, ___ _ 

vM = 1.5V for 54174 and 5451745, VM = 1.3V for 54L5174L5. 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. Figure 5 

Figure 1 

Figure 1 

Figure 3 

Figure 4 

Figure 5 

Figure 5 
Figure 3 

Figure 4 

SI!IDotiCS 

Min Max Min Max Min Max 

26 20 

26 20 

20 20 

20 20 

20 20 

0 0 
40 40 

40 40 

CLOCK TO TERMINAL COUNT DELAYS 

CPu or CPo 

i---I-'PHL 

.:;:cu orTCD 

VM = 1.5V for 54/74 and 548/745, VM = 1.3V for 54L5/74L5 

Figure 2 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

VM = 1.5V for 54174 and 548/748, VM = 1.3V for 54L8174L8 

Figure 4 

UNIT 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 
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DESCRIPTION 

54174193 
54LS174LS193 

FEATURES 

The "193" is an Up/Down Modu10-16 Binary 
Counter utilizing separate Count Up and 
Count Down Clocks. The individual circuits 
operate synchronously in either counting 
mode changing state on the LOW-to-HIGH 
transitions on the clock inputs. 

• Synchronous reversible 4-bit binary 
counting 

• Asynchronous parallel load 
• Asynchronous reset (clear) 
• Expandable without external logic 

To simplify multistage counter designs sep­
arate Terminal Count Up and Terminal Count 
Down outputs are provided which are used 
as clocks for subsequent stages without ex­
tra logic. Individual preset inputs allow the 
circuit to be used asa programmable 
counter. Both the Parallel Load (PL) and the 
Master Reset (MR) inputs override the 
clocks and asynchronously load or clear the 
counter. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP N74193N • N74LS193N 

Ceramic DIP N74193F • N74LS193F S54193F 

Flatpak S54193W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CPU Count up Clock Pulse input 

CPO Count down Clock Pulse input 

MR Master Reset (active HIGH) input 

PL Parallel Load (active LOW) input 

On Parallel Data inputs 

an Counter outputs 

TCU Terminal Count up (carry) output 

TCO Terminal Count down (borrow) output 

NOTE 
8. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 

• 

• 

340 ssgOOliCS 

S54LS193F 

S54LS193W 

IIH (p.A) 
IlL (rnA) 

IIH (",A) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (",A) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IOH (p.A) 
IOL (rnA) 

IOH (/LA) 
IOL (rnA) 

IOH (/LA) 
IOL (rnA) 

LOGIC SYMBOL 

11 1S 

CPu 

CPD 

14 

vee = Pin 16 
GND = Pin 8 

10 

PIN CONFIGURATION 

54174 54S174S 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 
-1.6 

-400 
16 

-400 
16 

-400 
16 

12 

13 

54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 

-400 
4/8(a) 

-400 
4/8(a) 



FUNCTIONAL DESCRIPTION 
The "193" is an asynchronously 
presettable, Up/Down (reversible) 4-Bit Bi­
nary Counter. It contains four master / slave 
flip-flops with internal gating and steering 
logic to provide asynchronous Master Reset 
(clear) and Parallel load, and synchronous 
Count-up and Count-down operations. 

Each flip-flop contains JK feedback from 
slave to master such that a LOW-to-HIGH 
transition on the clock inputs causes. the a 
outputs to change state synchronously. A 
LOW-to-HIGH transition on the Co.un! Down 
Clock Pulse (CPO) input will decrease the 
count by one, while a similar transition on 
the Count Up Clock Pulse (CPU) input will 
advance the count by one. One clock should 
be held HIGH while counting with the other, 
because the circuit will either count by twos 

STATE DIAGRAM 

LOGIC EOUATIONS FOR 
TERMINAL COUNT 

Teu = 00·OI· 0 2· 0 3· CPU 
Teo = Q(j.Qj.o;.a;.cpo 

Count Up 
Count Down ____ _ 

or not at all, depending on the state of the 
first flip-flop, which cannot toggle as long as 
either clock input is LOW. Applications re­
quiring reversible operation must make the 
reversing decision while the activating clock 
is HIGH to avoid erroneous counts. 

The Terminal Count Up (TCU) and Terminal 
Count Down (TCO) outputs are normally 
HIGH. When the circuit has reached the 
maximum count state of "15", the next HIGH­
to-LOW transition of CPU will cause TCU to 
go LOW. TCU will stay LOW until CPU goes 
HIGH again, duplicating the Count Up Clock 
although delayed by two gate delays. like­
wise, the TCO output will go LOW when the 
circuit is in the zero state and the CPO goes 
LOW. The TC outputs can be used as the 
clock input signals to the next higher order 
circuit in a multistage counter, since they 

MODE SELECT-FUNCTION TABLE 

OPERATING 
INPUTS 

duplicate the clock waveforms. Multistage 
counters will not be fully synchronous, since 
there is a two gate delay time difference 
added for each stage that is added. 

The counter may be preset by the asynchro­
nous parallel load capability of the circuit. 
Information present on the parallel Data in­
puts (00-03) is loaded into the counter and 
appears on the outputs regardless of the 
conditions of the clock inputs when the Par­
allel Load (PL) input is LOW. A HIGH level on 
the Master Reset (MR) input will disable the 
parallel load gates, override both clock in­
puts, and set all a outputs LOW. If one of the 
clock inputs is LOW during and after a reset 
or load operation, the next LOW-to-HIGH 
transition of that Clock will be inte'rpreted as 
a legitimate signal and will be counted. 

OUTPUTS 

MOOE MR PL CPU CPO 00,01,02,03 00,01,02,Q3 TCU TCO 

Reset (clear) 

Parallel load 

Count up 

Count down 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

H 

H 

L 

L 

L 

L 

L 

L 

T = LOW-to-HIGH clock transition 

NOTES 

X X 

X X 

L X 

L X 

L L 

L H 

H T 

H H 

b. TcU = CPU at terminal count up (HHHH) 

c. TcO = CPO at terminal count down (LLLL) 

li!lnOliCI 

L X X X 

H X X X 

L L L L 

H L L L 

X H H H 

X H H H 

H X X X 

T X X X 

X L L L L H L 

X L L L L H H 

L L L L L H L 

L L L L L H H 

H H H H H L H 

H H H H H H H 

X Count up H(b) H 

X Count down H HeC) 
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LOGIC DIAGRAM 

DO 0, 03 

MR~:~----~~--1-----------~----+------------+----~----------~ 

Vcc = Pin 16 
GND = Pin 8 

(3) 

Q O 

(2) 

Q, 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(d) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

Mil -20 -65 
lOS Output short circuit current VCC = Max 

Com -18 -65 

Mil 89 
ICC Supply current VCC = Max 

Com 102 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum input count frequency Figure 1 

tpLH Propagation delay 
Figure 2 

tpHL CPU input to TCU output 

tpLH Propagation delay 
Figure 2 

tpHL CPO input to TCO output 

tpLH Propagation delay 
Figure 1 

tpHL CPU or CPO to an outputs 

tPLH Propagation delay 
Figure 3 

tpHL PL input to an output 

tpHL Propagation delay MR to output Figure 4 

, NOTE 

d. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/748 and 54LS/74LS specifications. 
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54174 

CL = 15pF 
RL = 400f! 

Min Max 

25 

26 
24 

24 
24 

38 
47 

40 
40 

35 

(1) 

Q 3 

54S174S 

Min Max 

54S174S 

Min Max 

54LS174LS 

Min Max 
UNIT 

-15 -100 mA 

-15 -100 mA 

34 mA 

34 mA 

54LS/74LS 

CL = 15pF 
UNIT RL = 2kf! 

Min Max 

25 MHz 

26 ns 
24 ns 

24 ns 
24 ns 

38 ns 
47 ns 

40 ns 
40 ns 

35 ns 



AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

tw CPU pulse width 

IW CPO pulse width 

tw PL pulse width 

tw MR pulse width 

ts Setup time Data to PL 

th Hold time Data to PL 

tree Recovery lime, PL to CP 

tree Recovery time, MR to CP 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Figure 1 

Figure 1 

Figure 3 

Figure 4 

Figure 5 

Figure 5 
Figure 3 

Figure 4 

On 
"1-VM---

VM = 1.5V for 54/74 and 545/745, VM = 1.3V for 54L5/74L5 

Figure 1 

PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAYS, 

AND PARALLEL LOAD TO CLOCK RECOVERY TIME 

\~-----

Min Max Min Max Min Max 

26 20 

26 20 

20 20 

20 20 

20 20 

0 0 

40 . 40 

40 40 

CLOCK TO TERMINAL COUNT DELAYS 

VM = 1.5V for 54/74 and 545/745, VM = 1.3V for 54L5/74L5 

Figure 2 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

UNIT 

ns 

ns 

ns 
ns 

ns 

ns 
ns 

ns 

CPu or CPo 

MR--t: ~M 
'w l-.rec 1 

CPu 0' CPD f'V-M-------

On 

VM = 1.5V for 54/74 and 545/745, VM = 1.3V for 54L5/74L5 

Figure 3 

SETUP AND HOLD TIMES 
DATA TO PARALLEL LOAD (PL) 

On U/JJ 't"",&iiOIOa-__ 
VM = 1.5V for 54/74 and 54$1745, VM = 1.3V for 54L5/74L5. 
The shaded areas indicate when the input is permitted to change for predictable 
output performance. Figure 5 

Si!l0otiCS 

On 

VM = 1.5V for 54/74 and 5451745, VM = 1.3V for 54L5/74L5 

Figure 4 
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DESCRIPTION 

54174194 
54S174S194 

54LS174LS194A 

FEATURES 

The "194" is a 4'Bit Bidirectional Universal 
Shift Register useful in a wide variety of ap­
plications: As a high speed multifunctional 
sequential building block, it may be used in 
serial-serial, serial-parallel, parallel-serial, 
parallel-parallel, shift left, and shift right 
data register transfers. The device features 
- shift left without external connections and 
hold (do nothing) modes of operation. 

• Buffered clock and control Inputs 
• Shift left and shift right capability 
• ·Synchronous parallel and serial data 

transfers 
.• Easily expanded for both serial and 

parallel operation· 
• Asynchronous Master Reset 
• Hold (do nothing) mode 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O'C to +7O'C VCC=5V±10%; TA=-55"O 10 +125"0 

Plastic DIP 
N74194N 

N74S194N • N74LS194AN 

Ceramic DIP 
N74194F S54194F 

N74S194F • N74LS194AF S54LS194AF 

Flatpak 
S54194W 

S54LS194AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input 

SO, Sl Mode Select inputs 

00- 03 Parallel Data inputs 

DSR Serial (shift right) input 

DSL Serial (shift left) input 

MR Master Reset (active LOW) input 

00-0 3 Paraliel outputs 

NOTE 
8. The slashed numbers indioate different parametric values for Military / Commercial 

temperature ranges respectively. 

344 9i!110tiC9 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IOH (/LA) 
IOL (rnA) 

LOGIC SYMBOL 

2 1 1 1 1 1 1 
DSR DO 0, O2 03 DSL 

9- So 

10- S, 

11- ep 

MR Qo Q, °2 °3 

r ,Is ,~ ,~ ,~ 

Vee = Pin 16 
GNO = Pin 8 

PIN CONFIGURATION 

54174 545174S 54L5174L5 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 ~2.0 -0.4 

-800 1000 -400 
16 20 4/8(a) 



FUNCTIONAL DESCRIPTION 
The functional characteristics of the "194" 
4-Bit Bidirectional Shift Register are indicat­
ed in the Logic Diagram and Truth Table. 
The register is fully synchronous, with all 
operations taking place in less than 20 
nanoseconds (typical) for the 54/74 and 
54LS174LS, and 12ns (typical) for 
54S/74S, making the device especially use­
ful for implementing very high speed CPUs, 
or for memory buffer registers. 

The "194" design has special logic features 
which increase the range of application. The 
synchronous operation of the device is de­
termined by two Mode Select inputs, So and 
Sl. As shown in the Mode Select Table, 
data can be entered and shifted from left to 
right (shift right, QO -. Q 1, etc.) or; right to 
left (shift left, Q3 -. Q2, etc.) or, parallel 
data can be entered loading all four bits of 
the register simultaneously. When both So 
and Sl are LOW, existing data is retained in 
a hold (do nothing) mode. The first and last 
stages provide Ootype serial data inputs 
(OSR, 0SL) to allow multistage shift right or 
shift left data transfers without interfering 
with parallel load operation. 

Mode Select and Data inputs on the 
54S / 7 4S 194 and 54LS / 7 4LS 194A are 
edge-triggered, responding only to the 
LOW-to-HIGH transition of the Clock (CP). 

LOGIC DIAGRAM 

DO 
(3) 

Therefore, the only timing restriction is that 
the Mode Control and selected Data inputs 
must be stable one setup time prior to the 
positive transition of the clock pulse. The 
Mode Select inputs of the 54/74194 are 
gated with the clock and should be changed 
from HIGH-to-LOW only while the Clock input 
is HIGH. 

MODE SELECT - FUNCTION TABLE 

64 i ,I i JlII4" 

The four parallel data inputs (DO - 03) are 
Ootype inputs. Data appearing on DO - 03 
inputs when So and Sl are HIGH is trans­
ferred to the 00 - 03 outputs respectively 
following the next LOW-to-HIGH transition of 
the clock. When LOW, the asynchronous 
Master Reset (MR) overrides all other input 
conditions and forces the Q outputs LOW. 

OPERATING INPUTS OUTPUTS 

MODE CP MR S1 So DSR DSL On 00 

Reset (clear) X L X X X X 
Hold (do nothing) X H I(b) I(b) X X 
Shift Left + H h I(b) X I 

+ H h I(b) X ~ 
Shift Right + H I(b) h I X 

t H I(b) h h X 
Parallel Load t H h h X X 

H = HIGH voltage leyel 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level 
I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

X 
X 
X 
X 
X 
X 
dn 

dn (qn) = Lower case letters indicate the state of the referenced input (or output) one 
setup time prior to the LOW-to-HIGH clock transition. 

X = Don't care 
+ = LOW·lo·HIGH clock Iransition 

NOTES 
b. The HIGH-to-LOW transition of the So and $1 inputs on the 54/74194 should only take 

place while CP is HIGH for conventional operation. 

54S/74S194,54LS/74LS194A 

01 
(4) 

02 
(5) 

D. 
(6) 

L 
qO 
q1 
q1 
L 
H 

dO 

01 02 03 

L L L 
q1 q2 q3 
q2 q3 L 
q2 q3 H 
qO q1 q2 
qn q1 q2 
d1 d2 d3 

51--;:)O~----~---4------~------~---+------~------~--~----~--------'---~----~ 

So 

(2) DSR _________ _ 

vcc = Pin 16 
GND = Pin B 

(151 
00 

(14) 

0, 

9~nl!liC9 

, (131 

02 

(71 
~++I,-----+-- DSl 

(12) 

03 
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LOGIC DIAGRAM (Cont'd) 

Vee = Pin 16 
GND = PinS 

DSR DO 
(2) (3) 

54174194 

0, 
(4) 

('5) 

Qo 

('4) 

Q, 

02 
(5) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

ICC Supply current VCC = Max 63 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum clock frequency Figure 1 

tpLH Propagation delay 
Figure 1 

tpHL Clock to output 

tpHL Propagation delay MR to output Figure 2 

NOTE 
c. For family de characteristics. see inside front cover for 54/74 and 54H /7 4H, and see 

inside back cover for 6481748 and 54LS/74LS specifications. 

346 SmnOliCS 

54174 

CL = 15pF 
RL = 4000 

Min Max 

25 

7.0 22 
7.0 26 

30 

D3 DSL 
(6) (7) 

('3) 

Q2 

54S174S 

Min Max 

135 

54S174S 

CL = 15pF 
RL = 2800 

Min Max 

70 

4.0 12 
4.0 16.5 

18.5 

(12) 

Q3 

54LS174LS 

Min Max 

23 

54LS174LS 

CL = 15pF 
RL = 2kO 

Min Max 

25 

22 
26 

30 

UNIT 

rnA 

UNIT 

MHz 

ns 
ns 

ns 



54/74 SERIES "194" 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tW(l) Clock pulse width, lOW 

-
tW(l) MR pulse width, lOW 

ts Setup time Data to Clock 

th Hold time Data to Clock 

ts(l) Setup time lOW Sn to CP 

ts(H) Setup time HIGH Sn to CP 

th Hold time Sn to CP 

tree Recovery time MR to CP 

AC WAVEFORMS 

cp 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

a----... 

VM = 1.5V for 54/74 and 545/745. VM = 1.3V for 54L5/74L5 

Figure 1 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

MR ---""-\\.. __ ....,j! v M 

f lw-!'I----III,"c 
cp __ ~----------~/~V-M---------

I-IPHL-j 
\ ..... VM __ ...,,' a 

VM = 1.5V for 54/74 and 545/745. VM = 1.3V for 54L5/74LS 

Figure 2 

54/74 54S174S 54LS174LS 
TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

Figure 1 20 7.3 20 ns 

Figure 2 20 12 20 ns 

Figure 3 20 5.0 20 ns 

Figure 3 0 3.0 0 ns 

Figure 4 (b) B.O 30 ns 

Figure 4 30 8.0 30 ns 

Figure 4 0 3.0 0 ns 

Figure 2 25 9.0 25 ns 

DATA SETUP AND HOLD TIMES 

CP 

an ________________ JjlVM 

VM = 1.5V for 54174 and 545/748, VM = 1.3V for 54LSJ74LS 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 3 

SETUP AND HOLD TIMES FOR So AND 
S11NPUTS 

So, S11b) 
54 74 only ..t..J..I. ... ""1 

50.51 

545/745, 54lS;74LS """"""""''''''''I 

cp ____________ -I 

VM = 1.5V for 545/745; VM = 1.3V for 54L5/74L5. 

The shaded BreBS indicate when the input is permitted to change for 
predictable output performance. 

Figure 4 

SjgDotiCS 347 



DESCRIPTION 

54174195 
54S174S195 

54LS17 4LS 195A 

FEATURES 

The" 195" is a high speed 4-Bit Parallel Ac­
cess Shift Register useful for a wide variety 
of register and counting applications. It fea· 
tures fully synchronous parallel and serial 
data transfers. The Master Reset is asyn­
chronous, and clears the register when 
LOW. 

• Buffered clock and control inputs 
• Shift right and parallel load capability 
• Fully synchronous data transfers 
• J-K (D) inputs to first stage 
• Complement output from last stage 
• Asynchronous Master Reset 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +70"C VCC=5V± 10%; TA=-55"C to + 125"C 

Plastic DIP 
N74195N 

N74S195N • N74LS195AN 

Ceramic DIP 
N74195F S54195F 

N74S195F • N74LS195AF S54LS195AF 

Flatpak 
S54195W 

S54LS195AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input IIH (/LA) 
IlL (mA) 

00-03 Parallel Data inputs IIH (/LA) 
IlL (mA) 

J First stage J (active HIGH) input IIH (/LA) 
IlL (mA) 

K First stage K (active LOW) input IIH (/LA) 
IlL (mA) 

PE Parallel Enable (active LOW) input IIH (/LA) 
IlL (mA) 

MR Master Reset (active LOW) input IIH (/LA) 
IlL (mA) 

00-0 3 Parallel outputs IOH (/LA) 
IOL (mA) 

03 Complementary last stage output IOH (/LA) 
IOL (mA) 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

348 Ii!lDOliCI 

LOGIC SYMBOL 

PE DO 0, 0, 03 

'0 CP 03 11 

MR 00 Q, Q, Q3 

,. 14 '3 " 
Vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

Vcc 

Q, 

CP 

54174 54S174S 54LS174LS 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

40 50 20 
-1.6 -2.0 -0.4 

-800 -1000 -400 
16 20 4/8(a) 

-800 -1000 -400 
16 20 4/8(a) 



FUNCTIONAL DESCRIPTION 

The functional characteristics of the "195" 
4-Bit Parallel-Access Shift Register are indi­
cated in the Logic Diagram and Function Ta­
ble. The device is useful in a wide variety of 
shifting, counting and storage applications. 
It performs serial, parallel, serial to parallel, 
or parallel to serial data transfers at very 
high speeds. 

The "195" operates on two primary modes: 
shift right (00-01) and parallel load, which 
are controlled by the state of the Parallel 
Enable (PE) input. Serial data enters the first 
flip-flop (00) via the J and K inputs when the 
PE input is HIGH, and is shifted one bit in the 
direction 00-01-02-03 following each 
LOW-to-HIGH clock transition. The J and K 
inputs provide the flexibility of the JK type 
input for special applications and, by tying 
the two pins together, the simple D type in­
put for general applications. The device ap­
pears as four common clocked D flip-flops 
when the PE input is LOW. After the LOW-to­
HIGH clock transition, data on the parallel 
inputs (DO-D3) is transferred to the respec­
tive 00-03 outputs. Shift left operation 
(03->02) can be achieved by tying the On 
outputs to the Dn-1 inputs and holding· the 
PE input LOW. 

All parallel and serial data transfers are syn­
chronous, occiJring after each LOW-to-HIGH 
clock transition. The "195" utilizes edge-

LOGIC DIAGRAM 

DO 

(2) (3) (4) 

MODE SELECT-FUNCTION TABLE 

OPERATING INPUTS OUTPUTS 

MODES 

Asynchronous Reset 

Shift, Set First Stage 

Shift, Reset First Stage 

Shift, Toggle First Stage 

Shift, Retain First Stage 

Parallel Load 

H = HIGH Voltage Level. 
L = LOW Voltage Level. 

X = Don't care. 

MR CP 

L X 

H t 
H t 
H t 
H t 
H t 

PE J K 

X X X 

h h h 

h I I 

h h I 

h I h 

I X X 

On 00 01 02 03 03 

X L L L L H 

X H qo q1 q2 q2 

X L qo q1 q2 Q2 

X ClO qO q1 q2 Cl2 

X qO qo q1 q2 Cl2 
-

dn dO d1 d2 d3 d3 

I = LOW Voltage lever one setup time prior to the LOW-ta-HIGH clock transition. 

h = HIGH voltage level one setup time prior to the LOW-ta-HIGH clock transition. 

dn (qn) = Lower case letters indicate the state of the referenced input (or output) one 

setup time prior to the LOW-ta-HIGH clock transition. 

t = LOW-ta-HIGH clock transition. 

triggering, therefore, there is no restriction 
on the activity of the J, K. Dn, and PE inputs 
for logic operation, other than the setup and 
release time requirements. 

A LOW on the asynchronous Master Reset 
(MR) input sets all ° outputs LOW, indepen-

D1 

(5) (6) 

dent of any other input condition. The MR on 
the 54/74195 is gated with the Clock. 
Therefore, the LOW-to-HIGH MR transition 
should only occur while the Clock is LOW to 
avoid false clocking of the 54/74195. 

(7) 

(10) 

CP~~--~~)rr------r--~---------T-+--~---------1~--~---------1~---' ,--
MR (1) : * 

vce = Pin 16 
GND = Pin B 

* 54/74195 only 
(15) 

00 

sagnotics 

(14) 

0, 

(13) 

02 

(11) 

03 Q3 
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4 BII PARALLEL ACCESS SIIiH REGISTER 54/74 SERIES 11185" 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 

Mil 63 99 21 
ICC Supply current VCC = Max 

Com 63 109 21 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 15pF CL = 15pF CL = 15pF 
RL = 4000 RL = 2800 RL = 2kO 

Min Max Min Max Min Max 

fMAX Maximum clock frequency Figure 1 30 70 30 

tpLH Propagation delay Figure 1 
22 12 22 

tpHL Clock to output 26 16.5 26 

tpHL Propagation delay MR to outpul Figure 2 30 18.5 30 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

IW(L) Clock pulse widlh (LOW) Figure 1 

tw Master Reset pulse width Figure 2 

Is Selup lime J, K and Data 10 Clock Figure 3 

Ih Hold time J, K and Data 10 Clock Figure 3 

Is Selup lime PE 10 Clock Figure 4 

Ih Hold time PE 10 Clock Figure 4 

tree Recovery time MR to Clock Figure 2 

b. For family de characteristics. see inside front cover for 54/74 and 54H/74H, and see 
inside back covsr for 548/748 and 54LS/74LS speCifications. 

AC WAVEFORMS 

350 

cp 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

a----., 

VM = 1.5V for 54174 and 54S174S, VM = 1.3V for 54LSI74LS 

Figure 1 

SI!IDOliCS 

54174 54S174S 54LS/74LS 

Min Max Min Max Min Max 

18 8.0 18 

12 12 12 

20 5.0 15 

0 3.0 0 

25 11 25 

0 0 0 

25 9.0 25 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

MR, IVM 
f ,w-H,....".c __ _ 

cp_-+ _______ -J/VM 
I_IPHL-I 

\~:M __ ..J/ a 

VM = 1.5V for 54/74 and 548/748, VM = 1.3V for 54LS/74LS 

Figure 2 

UNIT 

rnA 

rnA 

UNIT 

MHz 

ns 
ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



AC WAVEFORMS (Cont'd) 

DATA SETUP AND HOLD TIMES 

CP 

On 

SETUP AND HOLD TIMES 
PARALLEL ENABLE TO CLOCK 

SERIAL-SHIFT RIGHT PARALLEL LOAD 

_______________ -JjlvM 
an an RESPONSE X an =On-1 

VM = 1.5V for 54/74 and 548/748, VM = 1.3V for 54L8/74L8 VM = 1.5V for 54/74 and 548/748, VM = 1.3V for 54L8/74L8 

The shaded areas indicate when the input is permitted to change for The shaded areas indicate when the input is permitted to change for 
predictable performances predictable output performance. 

Figure 3 Figure 4 
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DESCRIPTION 

54174196 - See 8290 

54S174S196 - See 82S90 

54LS174LS196 

FEATURES 
The" 196" is an asynchronously presettable 
Decade Ripple Counter. It is partitioned into 
divide-by-2 and divide-by-5 sections which 
can be combined to count in either BCD 
(8421) mode or bi-quinary mode producing a 
50% duty cycle output. 

• Performs BCD or Bi-qulnary counting 
• Asynchronous parallel load for 

presetting counter 
• Overriding Master Reset 
• Buffered 00 output drives CP1 input 

plus standard fan-out 

The circuit has a Master Reset (MR) input 
which overrides. all other inputs and asyn­
chronously forces all outputs lOW. A Paral­
lei load input (Pl) asynchronously loads the 
data on the parallel Data inputs (On) into the 
flip-flops and overrides clocked operations. 
The circuit is useable as a programmable 
counter with this preset feature. The" 196" 
may also be used as a 4-bit latch. loading 
data from the parallel Data inputs when Pl is 
lOW and storing the data when Pl is HIGH. 

• See 82S9O for faster version 

ORDERING CODE (See Section g for further Package and Ordering Information) 

COMMERCIAL RANGES MiliTARY RANGES 
PACKAGES 

VCC=5V ± 5%; TA=O"C 10 +70"C VCc=5V± 10%; TA=-55'C to +125'C 

Plastic DIP N74lS196N 

Ceramic DIP N74lS196F S54lS196F 

Flatpak S54lS196W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CPO Clock (active lOW going edge) input to + 2 section 

CP1 Clock (active lOW going edge) input to + 5 section 

00-03 Parallel Data inputs 

Pl Parallel load (active lOW) input 

MR Master Reset (active lOW) input 

00-0 3 Counter outputs 

NOTE 

8. The slashed numbers indic~te different parametric values for Military/Commercial 
temperature ranges respectively. 

352 9~nDliC9 

IIH (/J.A) 
III (rnA) 

IIH (/J.A) 
III (rnA) 

IIH(/J.A) 
III (rnA) 

IIH (/J.A) 
III (rnA) 

IIH (/J.A) 
III (rnA) 

IOH (/J.A) 
IOl (rnA) 

LOGIC SYMBOL 

13 

vee = Pin 14 
GND = Pin 7 

PIN CONFIGURATION 

54174 54S174S 

10 11 

12 

54lS174lS 

40 
-2.4 

80 
-2.8 

20 
-0.4 

20 
-0.4 

40 
-0.8 

-400 
4/8(a) 



FUNCTIONAL DESCRIPTION 
The "196" is an asynchronously preseltable 
decade ripple counter partitioned into di­
vide-by-2 and divide-by-S sections with 
each section having a separate Clock input. 
State changes are initiated in the counting 
modes by the HIGH-to-LOW transition of the 
Clock inputs, however, state changes of the 
a outputs do not occur simultaneously be­
cause of the internal ripple delays. Design­
ers should keep in mind when using external 
logic to decode the a outputs, that the 
unequal delays can lead to spikes, and thus 
a decoded signal should not be used as a 
strobe or clock. The aO flip-flop is triggered 
by the CPO input, while the CPl input trig­
gers the divide-by-S section. The aO output 
is designed and specified to· drive the rated 
fan-out plus the CP 1 input. 

As indicated in the Count Sequence Tables 
the "196" can be connected to operate in 
two different count sequences. The circuit 
counts in the BCD (8,4,2,1) sequence with 
the input connected to CPO and with aO driv­
ing CP 1. aO becomes the low frequency out­
put and has a SO% duty cycle waveform with 
the input connected to CPl and a3 driving 
CPO. The maximum counting rate is reduced 
in the bi-quinary configuration because of 
the interstage gating delay within the divide­
by-S section. 

The device has an asynchronous active 
LOW Master Reset input (MR) which over­
rides all other inputs and forces all outputs 
LOW. The counter is also asynchronously 
preseltable. A LOW on the Parallel Load 
input (PL) overrides the clock inputs and 
loads the data from Parallel Data (00-03) 
inputs into the flip-flops. The counter acts as 
a transparent latch while the PL is LOW and 
any change in the On inputs will be reflected 
in the outputs. 

MODE SELECT -FUNCTION TABLE 

OPERATING MODE 

Reset (Clear) 

Parallel Load 

Count 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
t = HIGH·to·LOW Clock Transition 

COUNT SEQUENCES 

BCD DECADE (b) 

COUNT Q3 Q2 

0 L L 
1 L L 
2 L L 
3 L L 
4 L H 
S L H 
6 L H 
7 L H 
8 H L 
9 H L 

NOTES 

Q1 

L 
L 
H 
H 
L 
L 
H 
H 
L 
L 

b. Input applied to CPO; 00 connected to CP t. 
c. Input applied to CP 1; Q3 connected to CPo-

LOGIC DIAGRAM 

MR 

L 

H 
H 

H 

QO 

L 
H 
L 
H 
L 
H 
L 
H 
L 
H 

INPUTS 

PL CP 

X X 

L X 
L X 

H I • 

COUNT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

54174 SERIES 1119&" 

OUTPUTS 

Dn Qn 

X L 

L L 
H H 

X count 

BI-QUINARY (e) 

QO Q3 Q2 Q1 

L L L L 
L L L H 
L L H L 
L L H H 
L H L L 
H L L L 
H L L H 
H L H L 
H L H H 
H H L L 

iffi~(_'3~).-------I~~N-------------N---------~t---------, 

(') 

CPo ----------+01 
(8) 

CP, (6) 

VCC = Pin 14 
GND = Pin 7 
( ) = Pin numbers 

(5) 

Co 

s~nDliCS 

(9) 

0, 
(2) 

02 

('2) 

03 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(d) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

ICC Supply current VCC = Max 

AC CHARACTERISTICS: T A =25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

Figure 1 I CPO 
fMAX Maximum count frequency 

CP1 

tpLH Propagation delay Figure 1 
tPHL CPo to 00 

tpLH Propagation delay 
Figure 1 

tpHL CP1 to 01 

tpLH Propagation delay 
Figure 1 

tpHL CP1 to 02 

tpLH Propagation delay 
Figure 1 

tPHL CP1 to 03 

tPLH Propagation delay 
Figure 2 

tpHL Data to output 

tpLH Propagation delay 
Figure 3 

tPHL PL to output 

tpHL Propagation delay MR to output Figure 4 

NOTE 

d. For family de characteristics. see inside front cover for 54/74 and 54H /7 4H, and see 
inside back cover for 54$ 1748 and 54LS 17 4lS specifications. 
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54/74 

Min Max 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

27 mA 

54S174S 54LS174LS 

CL = 15pF 
UNIT 

RL = 2k!l 

Min Max Min Max 

30 MHz 

15 MHz 

15 ns 
20 ns 

24 ns 
33 ns 

52 ns 
52 ns 

18 ns 
35 ns 

25 ns 
28 ns 

30 ns 
45 ns 

30 ns 



DEGIDE IllItE IUJIINIEI 54/74 SEIIES "196" 

AC SETUP REQUIREMENTS: T A = 25'C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tw Clock pulse width 

tw MR pulse width 

tw Pl pulse width 

ts(H) Setup time HIGH Data to Pl 

th(H) Hold time HIGH Data to PL 

ts(l) Setup time lOW Data to Pl 

th(l) Hold time lOW Data to Pl 

trec Recovery time MR to CP 

tree Recovery time Pl to CP 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 1 

54174 54S174S 54LS174LS 
TEST CONDITIONS 

Min Max Min Max Min Max 

I CPo 20 
Figure 1 I CP1 30 

Figure 4 15 

Figure 3 20 

Figure 5 10 

Figure 5 4.0 

Figure 5 15 

Figure 5 10 

Figure 4 30 

Figure 3 30 

PARALLEL DATA TO OUTPUT DELAYS 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8. 

Figure 2 

SRI01iCS 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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AC WAVEFORMS (Cont'd) 

PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAY AND 

PARALLEL LOAD TO CLOCK RECOVERY TiME 

PC ~VM -f-VM 

F=-=:1~'\l 
~tPLH~ \'---_ 

AND 

'PHL 

Q ----:....-*VM *' VM 

VM = 1.5V for 64/74 and 548/748; VM = 1.3V for 54L8/74L8. 

Figure 3 

DATA SETUP AND HOLD TIMES 

VM = 1.5V for 64/74 and 548/748; VM = 1.3V for 54L8/74L8. 

The shaded areas indicate when the input is permitted to change for predictable output 
performance. 

Figure 5 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54LS/74LS. 

Figure 4 
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DESCRIPTION 

54174197-See 8291 
54SI74S197-$ee 82S91 

54LS174LS197 

FEATURES 
The "197" is a 4-Stage Presettable Ripple 
Counter containing divide-by-2 and divide­
by-S sections which can be combined to 
form a modul0-16 binary counter. 

• High speed 4-bit binary counting 
• Asynchronous parallel load for 

presetting counter 
• Overriding Master Reset 

The circuit has a Master Reset (MR) input 
which overrides all other inputs and asyn­
chronously forces all outputs LOW. A Paral­
lel Load input (PL) asynchronously loads the 
data on the parallel Data inputs (On) into the 
flip-flops and overrides clocked operations. 
The circuit is useable as a programmable 
counter with this preset feature. The" 197" 
may also be used as a 4-bit latch, loading 
data from the parallel Data inputs when PL is 
LOW and storing the data when PL is HIGH. 

• Buffered 00 output drives CP1 input 
plus standard fan-out 

• See 82S91 for faster version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55'C to +125'C 

Plastic DIP N74LS197N 

Ceramic DIP N74LS197F S54LS197F 

Flatpak S54LS197W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CPO Clock (active LOW going edge) input to +2 section 

CP1 Clock (active LOW going edge) input to +S section 

00-03 Parallel Data inputs 

PL Parallel Load (active LOW) input 

MR Master Reset (active LOW) input 

00-0 3 Counter outputs 

NOTE 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

S~nlliGS 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IOH (/LA) 
IOL (rnA) 

54/74 SERIES "197" 

LOGIC SYMBOL 

13 

vee = Pin 14 
GND = Pin 7 

PIN CONFIGURATION 

54174 54S174S 

10 11 

12 

54LS174LS 

40 
-2.4 

40 
-1.3 

20 
-0.4 

20 
-0.4 

40 
-O.S 

-400 
4/s(a) 
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FUNCTIONAL DESCRIPTION 
The" 197" is an asynchronously presettable 
binary ripple counter partitioned into divide­
by-2 and divide-by-8 sections with each 
section having a separate clock input. State 
changes are initiated in. the counting modes 
by the HIGH-to-LOW transition of the clock 
inputs, however, stage changes of the 0 
outputs do not occur simultaneously be­
cause of the internal ripple delays. Design­
ers should keep in mind when using external 
logic to decode the 0 outputs, that the 
unequal delays can lead to decoding spikes, 
and thus a decoded signal should not be 
used as a strobe or clock. The 00 flip-flop is 
triggered by the CPO input while the CP 1 
input triggers the divide-by-8 section. The 
00 output is designed and specified to drive 
the rated fan-out plus the CP1 input. 

The device has an asynchronous active 
LOW Master Reset input (MR) which over­
rides all other inputs and forces all outputs 
.LOW. The counter is also asynchronously 
presettable. A LOW on the Parallel Load 
input (PL) overrides the clock inputs and 
loads the data from parallel Data (00-03) 
inputs into the flip-flops. The counter acts as 
a transparent latch while the PL is LOW and 
any change in the On inputs will be reflected 
in the outputs. 

358 

5417a SERIES "117" 

MODE SELECT -FUNCTION TABLE 

OPERATING MODE 

Reset (Clear) 

Parallel Load 

Count 

H = HIGH vollage level 
L = LOW voltage level 

COUNT SEQUENCE 

MR 

L 

H 
H 

H 

4-BIT BINARy(b) 
COUNT 

Q3 Q2 Q1 QO 

0 L L L L 
1 L L L H 
2 L L H L 
3 L L H H 
4 L H L L 
5 L H L H 
6 L H H L 
7 L H H H 
8 H L L L 
9 H L L H 

10 H L H L 
11 H L H H 
12 H H L L 
13 H H L H 
14 H H H L 
15 H H H H 

NOTE 
b. 00 connected to CPt; input applied to CPo 

LOGIC DIAGRAM 

(13) 

INPUTS OUTPUTS 

PL CP On Qn 

X X X L 

L X L· L 
L X H H 

H • X ·count 

x = Don't care 
• = HIGH-lo·LOW Clock Transition 

MR--~------~~>-~----------~~--------~+---------, 

(1) 

CPo -(8-) --------+-<t 

_(6) CP,-------------------+----' 
VCC = Pin 14 
GND = Pin 7 
( ) = Pin numbers 

9~notic9 

(5) 

00 
(9) 

0, 
(2) 

02 
(12) 

03 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(C) 

54/74 
PARAMETER TEST CONDITIONS 

Min Max 

ICC Supply current VCC = Max 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

I CPO 
fMAX Maximum count frequency Figure 1 

I CPl 

tpLH Propagation delay 
Figure 1 

tPHL CPo to 00 

tplH Propagation delay 
Figure 1 

tpHL CPl toOl 

tplH Propagation delay 
Figure 1 

tpHl CP1 to 02 

tplH Propagation delay 
Figure 1 

tpHl CPl to 03 

tplH Propagation delay 
Figure 2 

tpHL Data to output 

tplH Propagation delay 
Figure 3 

tpHl Pl to output 

tpHl Propagation delay MR to output Figure 4 

NOTE 

c. For family de characteristics. see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 548/748 specifications. 

Bi)RotiCB 

54174 

Min Max 

54/74 SERIES 11117" 

54S174S 54LS/74LS 

Min Max Min Max 
UNIT 

27 rnA 

54S174S 54LS174LS 

CL = 15pF 
UNIT 

RL = 2KO 

Min Max Min Max 

30 MHz 

15 MHz 

15 ns 
21 ns 

19 ns 
30 ns 

51 ns 
51 ns 

78 ns 
81 ns 

25 ns 
28 ns 

30 ns 
45 ns 

30 ns 
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AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMET'ER 

tw Clock pulse width 

tw MRpulse width 

tw PL pulse width 

ts(H) Setup time HIGH Data to PL 

th(H) Hold time HIGH Data to Pl 

ts(l) Setup time lOW Data to Pl 

th(l) Hold time lOW Data to Pl 

tree Recovery time MR to CP 

tree Recovery time Pl to CP 

.AC WAVEFORMS 

360 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8. 

Figure 1 

54174 54S174S 54LS174LS 
TEST CONDITIONS 

Min Max Min Max Min Max 

I ,CPO 20 
Figure 1 

l CP1 30 

Figure 4 15 

Figure 3 20 

Figure 5 10 

Figure 5 4.0 

Figure 5 15 

Figure 5 10 

Figure 4 30 

Figure 3 30 

PARALLEL DATA TO OUTPUT DELAYS 

VM = 1.5V for 54/74 and 548/748, VM = 1.3V for 54L8174L8. 

Figure 2 

S!!Inotic9 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



PRESETTIBLE 4 BIT BINIRY RIPPLE COUNTER 54174 SERIES 11187" 

AC WAVEFORMS (Cont'd) 

PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAY AND 

PARALLEL LOAD TO CLOCK RECOVERY TIME 

VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54L5174L5. 

Figure 3 

DATA SETUP AND HOLD TIMES 

VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54L5174L5. 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

MR \1~'w~1 VM 

-'<oc-I 

Q / 
VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54L5174L5. 

Figure 4 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

Figure 5 
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54/74198 

DESCRIPTION 
The .. 198" is a 8-Bit Bidirectional Universal 
Shift Register useful in a wide variety of ap­
plications. As a high speed multifunctional 
sequential building block, it may be used in 
serial-serial, serial-parallel, parallel-serial, 
parallel-parallel, shift left, and shift right 
data register transfers. The device features 
shift left without external connections and 
hold (do nothing) modes of operation. 

FEATURES 
• Buffered clock and control inputs 
• Shift left and shift right capability 
• Synchronous parallel and serial data 

transfers 
• Easily expanded for both serial and 

parallel operation 
• Asynchronous Master Reset 
• Hold (do nothing) mode 

ORDERING CODE (See Section g for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O"<: to +70"<: VCC=5V± 10%; TA=-55'C to +125'C 

Plastic DIP N74198N 

Ceramic DIP N74198F S541geF 

Flatpak S54198W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input 

SO,S1 Mode Select inputs 

00-07 Parallel Data inputs 

DSR Serial (shift right) input 

DSL Serial (shift left) input 

MR Master Reset (active LOW) input 

00-0 7 Parallel outputs 

NOTE 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

362 

IIH !#A) 
IlL (mA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (mA) 

IOH (/LA) 
IOL (rnA) 

LOGIC SYMBOL 

3 S 7 9 1S 17 ,. 21 

So Do D1 D2 D3 D. DS Do D7 

23 S, 

22 DSL 

DSA 

11 CPMR 00 01 Q2 Q3 O. Os Oa Q7 

13 • a 8 10 " 1a 18 20 

vcc = Pin 2' 
GND = Pin 12 

PIN CONFIGURATION 

Vee 

S, 

DsL 

Q7 

Qa 

Qs 

Q3 

a. 
GND iiii 

54174 54S174S 54LS174LS 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 

-1.6 

40 
-1.6 

40 
-1.6 

-800 
16 



54/74 SERIES 11198" 

FUNCTIONAL DESCRIPTION 
The functional characteristics of the" 198" 
8-Bit Bidirectional Shift Register are indicat­
ed in the logic Diagram and Truth Table. 
The register is fully synchronous with all op­
erations taking place in less than 20 
nanoseconds (typical) making the device 
especially useful for implementing very high 
speed CPUs, or for memory buffer registers. 

The "198" design has special logic features 
which increase the range of application. The 
synchronous operation of the device is de­
termined by two Mode Select inputs, So and 
S1. As shown in the Mode Select Table, 
data can be entered and shifted from left to 
right (shift right, 00->01->etc.) or: right to 
left (shift left, 07->06->etc.) or, parallel 
data can be entered loading all eight bits of 
the register simultaneously. When both So 
and S1 are lOW, existing data is retained in 
a hold (do nothing) mode. The first and last 
stages provide Ootype serial data inputs 
0SR, 0Sl) to allow multistage shift right or 
shift left data transfers without interfering 
with parallel load operation. 

The Mode Select inputs olthe 54/74198 are 
gated with the clock and should be changed 
from HIGH-to-lOW only while the Clock input 
is HIGH for predictable operation. The eight 
parallel data inputs (00-07) are Ootype in­
puts. Data appearing on 00-07 inputs when 
So and S 1 are HIGH is transferred to the 00-
07 ouiputs respectively following the next 
lOW-to-HIGH transition of the clock. When 
lOW, the asynchronous Master Reset (MR) 
overrides all other input conditions and 
forces the 0 outputs lOW. 

LOGIC DIAGRAM 

DSR DO 
(2) (3) 

MODE SELECT -FUNCTION TABLE 

INPUTS 
OPERATING MODE 

CP MR S1 So DSR DSl 

Reset (clear) X l X X X X 

Hold (do nothing) t H I(b) I(b) X X 

Shift left t H h I(b) X I 

t H h I(b) X h 

Shift Right t H I(b) h I X 

t H I(b) h h X 

Parallel load t H h h h X 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW-ta-HIGH clock transition 
L = LOW voltage level 
I = LOW voltage level one setup time prior to the LOW-la-HIGH clock transition 

On 

X 

X 

X 
X 

X 
X 

dn 

dn (qn) = lower case letters indicate the state of the referenced input (or output) one 
setup time prior to the LOW-la-HIGH clock transition 

X = Don't care 
t = LOW-la-HIGH clock transition 

NOTE 

b. The HIGH-la-LOW transition afthe So and 8 1 inputs on the 54/74198 should only take 
place while CP is HIGH for conventional operation. 

0, 
(5) 

07 DSL 

(2') (22) 

~I~~-------+---+~--------~~-------------------~, 

~--+-~+-~------~r+-----------------

.=4~+1-------+~~~------~-r+----------------

(
CELL •• , •• l 

REPEATED 
5-TIMES 

~~--~-------+~--~------~------------

OUTPUTS 

00 0 1 .•. 0 6 

l l ... L 

qO q1·· ·q6 

q1 q2··· q7 
q1 q2··· q7 

L qO··· q5 
H qO··· q5 

dO d1 ... d6 

~~--~----------~~--~---+1-~----~--~------------+--+---' 

vcc = Pin 24 
GND = Pin 12 
( ) = Pin number 

(4) 

00 

SjgDOliCS 

(6) 

Q, 

R RO 

(20) 

07 

07 

L 

q7 

L 
H 

q6 
q6 

d7 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(c) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

I Mil 104 
ICC Supply current Vce"" MaXI Com 116 

AC CHARACTERISTICS: TA""25°C (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS CL"" 15pF 
RL "" 4000 

Min Max 

fMAX Maximum clock frequency Figure 1 25 

tpLH Propagation delay 
Figure 1 

26 

tPHL Clock to output 30 

tpHL 
Propagation delay 

Figure 2 
35 

MR to output 

AC SETUP REQUIREMENTS: T A "" 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tW(L) Clock pulse width, LOW Figure 1 

tW(L) MR pulse width, LOW Figure 2 

ts Setup time Data to Clock Figure 3 

th Hold time Data to Clock Figure 3 

ts(L) Setup time LOW Sn to CP Figure 4 

ts(H) Setup time HIGH Sn to CP Figure 4 

th Hold time Sn to CP Figure 4 

tree Recovery time MR to CP Figure 2 

NOTE 

c. For family de characteristics, see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 548/748 and 54LS/74LS specifications. 
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54174 

Min Max 

20 

20 

20 

0 

(b) 

30 

0 

30 

54/74 SERIES 11118" 

54S/74S 54LS174LS 

Min Max Min Max 
UNIT 

mA 

mA 

54S/74S 54LS174LS 

UNIT 

Min Max Min Max 

MHz 

ns 
ns 

ns 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V lor 54LS/74L5 

Figure 1 

DATA SETUP AND HOLD TIMES 

0 

CI' 

Q I 

VM = 1.5V lor·54/74 and 545/745; VM = 1.3V lor 54LS/74L5 

'---

The shaded areas indicate when the input is permitted to change for predictable output 
performance. 

Figure 3 

54/74 SERIES 11118" 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

VM = 1.5V lor 54/74 and 545/745; VM = 1.3V lor 54L5/74L5 

Figure 2 

MODE SELECT SETUP AND HOLD TIMES 

Sn(b) 

CI' 

Q I '---
VM = 1.5V lor 54/74 and 545/745; VM = 1.3V lor 54L5/74L5 
The shaded areas indicate when the input is permitted to change for predictable output 
performance. 

Figure 4 
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54174199 

DESCRIPTION FEATURES 

The "199" is a high speed 8-Bit Parallel Ac­
cess Shift Register useful for a wide variety 
of register and counting applications. It fea­
tures fully synchronous parallel and serial 
data transfers. A gated clock is provided 
allowing one input to be used as a Clock 
Enable. The Master Reset is asynchronous, 
and clears the register when LOW. 

• Buffered clock and control Inputs 
• Shift right and parallel load capability 
• Fully synchronous data transfers 
• J-j( (D) inputs to first stage 
• Clock enable for hold (do nothing) 

mode 
• Asynchronous Master Reset 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

.VCC=5V±5%; TA=O'O to +70'0 VCC=5V± 10%; TA=-55'C to +125'0 

Plastic DIP N74199N 

Ceramic DIP N74199F S54199F 

Flatpak S54199W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input 

00-07 Parallel Data inputs 

J First stage J (active HIGH) input 

K First stage K (active LOW) input 

PE Parallel Enable (active LOW) input 

MR Master Reset (active LOW) input 

CE Clock Enable (active LOW) input 

00-0 7 Parallel outputs 

NOTE 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

366 Si!llldiGS 

IIH CpA) 
IlL (mA) 

IIH (!lA) 
IlL (mA) 

IIH (!lA) 
IlL (mA) 

IIH (!lA) 
IlL (mA) 

IIH (!lA) 
IlL (mA) 

IIH (!lA) 
IlL (mA) 

IIH (!lA) 
IlL (mA) 

10H (!lA) 
10L (mA) 

LOGIC SYMBOL 

23 3 5 1 9 16 18 20 22 

13 

11 

14' 4 6 8 10 15 17 19 21 

vce = Pin 24 
GND = Pin 12 

PIN CONFIGURATION 

03 

GND 

54174 54S/74S 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 
-1.6 

-800 
16 

Vee 

liE 

07 

Os 

Os 

Os 

Os 

0, 

0, 

MR 

ep 

54LS/74LS 



FUNCTIONAL DESCRIPTION 
The functional characteristics of the "199" 
8-Bit Parallel-Access Shift Register are indi­
cated in the logic Diagram and Function Ta­
ble. The device is useful in a wide variety of 
shifting, counting and storage applications. 
It performs serial, parallel, serial to parallel, 
or parallel to serial data transfers at very 
high speeds. 

The "199" operates in two primary modes: 
shift right (°0-°1) and parallel load, which 
are controlled by the state of the Parallel 
Enable (PE) input. Serial data enters the first 
flip-flop (00) via the J and R inputs when the 
PE input is HIGH, and is shifted one bit in the 
direction 00-01-02-03 following each 
lOW-to-HIGH clock transition. The J and R 
inputs provide the flexibility of the JK type 
input for special applications and, by tying 
the two pins together, the simple D type in­
put for general applications. The device ap­
pears as eight common clocked D flip-flops 
when the PE input is lOW. After the lOW-to­
HIGH clock transition, data on the parallel 
inputs (DO-D7) is transferred to the respec­
tive 00-07 outputs. 

MODE SELECT -FUNCTION TABLE 
INPUTS 

OPERATING MODES 

MR CP CE PE J K 

Reset (clear) l X X X X 

Shift, Set First Stage H t I h h 
Shift, Reset First Stage H t I h I 

Shift, Toggle First Stage H t I h h 
Shift, Retain First Stage H t I h I 

Parallel load H t I I X 

Hold (do nothing) H t h(b) X X 

H = HIGH voltage level steady state 
h = HIGH voltage level one setup time prior to the LOW-ta-HIGH clock transition 
L = LOW voltage level steady state 
I = LOW voltage level one setup time prior to the LOW-ta-HIGH clock transition 
X = Don't Care 

X 

h 
I 

I 
h 

X 

X 

On 

X 

X 
X 

X 
X 

dn 

X 

dn (qn) = Lower case letters indicate the state of the referenced input (or output) one 
setup time prior to the LOW-ta-HIGH clock transition 

t = LOW-ta-HIGH clock transition 

NOTE 

b. The LOW-ta-HIGH transition of CE should only occur while CP is HIGH for conventional 
operation. 

OUTPUTS 

00 0 1 ... 0 6 07 

l l ... l l 

H qO'" q5 q6 
l qO ... q5 q6 

ClO qO'" q5 q6 
·qO qO· .. q5 q6 

dO d1 ... d6 d7 

qO q1 ... q6 q7 

All parallel and serial data transfers are syn­
chronous, occuring after each lOW·to-HIGH 
clock tranSition. The "199" utilizes edge­
triggering, therefore, there is no restriction 
on the activity of the J, R. Dn, and PE inputs 
for logic operation, other than the setup and 
release time requirements. 

active lOW Clock Enable (CE) input. The pin 
assignment for the CP and CE inputs is arbi­
trary and can be reversed for layout conven­
ience. The lOW-to-HIGH transition of CE in­
put should only take place while the CP is 
HIGH for conventional operation. 

A lOW on the Master Reset (MR) input over­
rides all other inputs and clears the register 
asynchronously, forcing all bit positions to a 
lOW state. 

The clock input is a gated OR structure 
which allows one input to be used as an 

LOGIC DIAGRAM 

(2) (1) 

DO 0, 

(3) (5) 

~--~~-r--+-~+---------~~-------------------

CP ~'-~r--... 

~-H~+--r+-------~~~-------------------

{
CEll"'" } 
REPEATED 
5-TIMES 

~~~--L-~~------t---r---------i-t---r---------l--------------

(22) 

~--------~~~--~~~~-r--~--~--------------~~--~ 

Vee = Pin 24 
GND = Pin 12 
( ) Pin numbers 

(4) 

00 

9!IOtiC9 

o 

(6) 

0, 

R RD 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (c)· 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

Mil 104 
Icc Supply current VCC = Max 

Com 116 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54/74 

PARAMETER TEST CONDITIONS 
CL = 15pF 
RL = 4000 

Min Max 

fMAX Maximum clock frequency Figure 1 25 

tpLH Propagation delay 
Figure 1 

26 
tpHL Clock to output 30 

-
tpHL Propagation delay MR to output Figure 2 35 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw Clock pulse width Figure 1 

tw MR pulse width Figure 2 

ts Setup time J,K and Data to clock Figure 3 

th Hold time J,K and Data to clock Figure 3 

ts Setup time CE to clock Figure 3 

th Hold time CE to clock Figure 3 

ts Setup time PE to clock Figure 3 

th Hold time PE to clock Figure 3 

trec Recovery time MR to clock Figure 2 

NOTE 

c. For family de characteristics. see inside front cover tor 54/74 and 54H/74H, and see 
inside back cover for 548/748 and 54LS/74lS specifications. 
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54174 

Min Max 

20 

20 

20 

0 

30 

0 

30 

0 

30 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

rnA 

rnA 

54S174S 54LS174LS 

UNIT 

Min Max Min Max 

MHz 

ns 
ns 

ns 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



AC WAVEFORMS 

CP 

Q 

CLOCK TO OUTPUT DELAYS 
& CLOCK PULSE WIDTH 

IPLH-I 
f"'-vM--

VM = 1.5V for 54174 & 5451745; VM = 1.3V for 54L5174L5 

The number of clock pulses required between the tpLH and tpHL measurements can be 
determined from the appropriate Truth Table. 

Figure 1 

r----- CE may change onfy from HIGH to LOW while CP is LOW. 

J,K 

CP 

CONDITION5; MR = HIGH 

VM = 1.5V for 54174 & 5451745; VM = 1.3V for 54L5/74L5 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

VM = 1.5V for 54174 & 5451745; VM = 1.3V for 54L5174L5 

Figure 2 

The shaded areas indicate when the input is permitted to change for predictable performances. 

Figure 3 

S!ll!tiCS 369 



54174221 
54LS174LS221 

DESCRIPTION 
The "221." is a Dual Monostable Mui­
tivibrator with Schmitt-trigger inputs (B) and 
an overriding direct Reset (AD)' The output 
pulse width is independent of the input pulse 
width and can be varied from 35 
nanoseconds to over one minute for the 
74lS221. The output pulse width is deter­
mined by the value of the external resis­
tance and capaCitance connected to the 
Cext and Rext/Cext terminals. 

FEATURES 

• Pulse-Width Variance Is typically less 
than ± 0.5% for 98% of the units 

• The "221" demonstrates electrical and 
switchin9 characteristics that are 
virtually Identical to the u121" one­
shots 

• Pin-Out is identical to the "123" 
• Overriding Reset terminates output 

pulse 
• B input has hysteresis for Improved 

noise Immunity 
• Maximum pulse width: 

54221 21 seconds 
74221 28 seconds 
54lS221 49 seconds 
74lS221 70 seconds 

ORDERING CODE (See Section g for further Package and Ordering Information) 

COMMERCIAL RANGES MiliTARY RANGES 
PACKAGES VCC=5V±S%; TA=O'C to +7O'C VCC=5V± 10%; TA=-S5"<: to +125"<: 

Plastic DIP N74221N • N74lS221N 

Ceramic DIP N74221F • N74lS221F S54221F • S54lS221F 

Flatpak S54221W • S54lS221W 

INPUT AND OUTPUT LOAD1NG AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

A Trigger (active lOW) input 

B Trigger (active HIGH) input 

AD Direct Reset (active lOW) input 

a Pulse (active HIGH) output 

Q Pulse (active LOW) output 

NOTE 
B. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 

370 S(gDotiCS 

IIH CpA) 
III (rnA) 

IIH CpA) 
III (rnA) 

IIH (IlA) 
III (rnA) 

IOH (IlA) 
IOl (rnA) 

IOH (IlA) 
IOl (rnA) 

LOGIC SYMBOL 

Vee = Pin 16 
GND = Pin 8 

Cext = Pins 14.6 
Cext/Rext = Pins ,15,7 

PIN CONFIGURATION 

54/74 54S174S 54lS174lS 

40 20 
-1.6 -0.4 

80 20 
-3.2 -0.8 

80 20 
-3.2 -0.8 

-800 -400 
16 4/8(a) 

-800 -400 
16 4/8(a) 



DUAL MOHOSIABtE MULJIVIIRAIOR 

FUNCTIONAL DESCRIPTION 
The "221" is a dual monostable multivibrator 
with performance characteristics virtually 
identical to those of the "121". Each 
multivibrator features an active LOW going 
edge input ('A) and an active HIGH going 
edge input (8) either of which can be used 
as an enable input. 

Pulse triggering occurs at a particular volt­
age level and is not directly related to the 
transition time of the input pulse. Schmitt­
trigger input circuitry (TTL hysteresis) for 
the 8 input allows jitter free triggering from 
inputs with transition rates as slow as 1 
volt/second, providing the circuit with ex­
cellent noise immunity of typically 1.2 volts. 
A high immunity to VCC noise of typically 1.5 
volts is also provided by internal latching 
circuitry. 

Once fired, the outputs are independent of 
further transitions of the A and 8 inputs and 

are a function of the timing components. The 
output pulses can be terminated by the over­
riding active LOW Reset(RO)' Input pulses 
may be of any duration relative to the output 
pulse. Output pulse length may be varied 
from 35 nanoseconds to the maximums 
shown in the FEATURES by choosing appro­
priate timing components. With Rext = 2kn 
and Cext = 0, an output pulse of typically 30 
nanoseconds is achieved which may be 
used as a dc triggered reset signal. Output 
rise and fall times are TIL compatible and 
independent of pulse length. 

Pulse width stability is achieved through in­
ternal compensation and is virtually inde­
pendent of VCC and temperature. In most 
applications, pulse stability will only be limit­
ed by the accuracy of external timing com­
ponents. 

Jitter free operation is maintained over the 
full temperature and VCC ranges for more 

OUTPUT PULSE WIOTH vs TIMING RESISTOR VALUE 

10ms 

1ms 

r-- ",'\1''' 

~~ll .-" 
.c 
~ 
i 1001'S 

o'\l'f 
-'\"" ~ 

-~II ,.." 

G> 
.!l 
:::I 
Q. -:::I 101'5 ~ 
0 

b 
:::I 
0 11'5 
~ 

100ns 

o'\l'f 
_'\",0. 

-~-III ,.." 

oO°Qf 
-",'\ 

-C~_I II -" 

t--- \ '" '\QOQf 

r--~ IIIII ",... 
,\OQf 

=Ce1-\'" Vee = 5V 

10ns 
TA = 25°e I I IIIII 

2 4 7 10 20 40 70 100 

Rext-Timing Resistor Value-kl! 

Figure A 

!iagDotiC!i 

54/74 SERIES 11221" 

than six decades of timing capacitance 
(10pF to 10#F) and more than one decade 
of timing resistance (2kn to 30kn for the 
54221, 2kn to 40kn for the 74221, 2kn to 
70kn for the 54LS221, and 2kn to 100kn for 
the 74LS221). Throughout these ranges, 
pulse width is defined by the following rela­
tionship: (See Figure A) 

tw(out) = CextAextln2 
tw(out) "" 0.7CextAext 

In circuits where pulse cutoff is not critical, 
timing capacitance up to 1000#F and timing 
resistance as low as 1.4kn may be used. 

Pin assignments for these devices are iden­
tical to those of the "123" so that the "221" 
can be substituted for those products in sys­
tems not using' the retrigger by merely 
changing the value of Rext and / or Cext. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

. I Quiescent 50 
ICC Supply current VCC = Max I Triggered 80 

AC CHARACTERISTICS: TA=25OC (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS 
CL = 15pF 
RL = 4000 

Min Max 

tpLH Propagation delay A input Figure 1 70 
tpHL to Q & Q output Cext=80pF, Rexl=2kO 80 

tpLH Propagation delay B input Figure 2 55 
tpHL to Q & Q output Cexl=80pF, Rext=2kO 65 

tpLH Propagation delay AD Figure 3 40 
tPHL input to Q & Q output Cext=80pF, Rext=2kO 27 

tw Minimum output pulse width Cext= OpF, Rext=2kO 20 50 

tw Output pulse width 
Cext=80pF, Rext=2kO 70 150 

Cext= l00pF, Rext= 10kO 650 750 

Cext=lj1F, Rext=10kO 6.5 7.5 

AC SETUP REQUIREMENTS: T A = 250C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw Minimum input pulse width to trigger Figures 1 & 2 

tw Minimum Reset pulse width Figure 3 

trec 
Recovery time from Reset 

Figure 3 
to trigger input 

I Mil 
Rext External timing resistor range I Com 

Cext External timing capacitance range 

Output duty cycle Rext - 2kO 

Rext = Rext(Max) 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/748 and 54LS /7 4LS specifications. 
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54174 

Min Max 

50 

20 

15 

1.4 30 
1.4 40 

0 1000 

67 

90 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

11 mA 

27 mA 

54S174S 54LS174LS 

CL = 15pF 
UNIT 

RL = 2kO 

Min Max. Min Max 

70 ns 
80 ns 

55 ns 
65 n.s 

40 ns 
27 ns 

20 70 ns 

70 150 ns 

600 750 ns 

6.0 7.5 ns 

54S174S 54LS/74LS 

Min Max Min Max 
UNIT 

50 ns 

40 ns 

15 ns 

1.4 70 kO 

1.4 100 kO 

0 1000 jlF 

67 % 

90 % 



54774 SERIES 1I1m= 

AC WAVEFORMS 

PROPAGATION DELAY A INPUT TO Q AND Q OUTPUTS, 
AND INPUT AND OUTPUT PULSE WIDTHS 

PROPAGATION DELAY B INPUT TO Q AND Q OUTPUT, 
AND INPUT AND OUTPUT PULSE WIDTHS 

t"N-l 
A------~'lVII ,,~y-II--------------------

t=tw=J 
8 ---1 VII \,--VM ____ _ 

K tW~'1 tPLH -I f-YII----------------- VII o 

tpLH __ & tw 
° _____ "'II VII VM 

tpHL -I::I,.r-----tw -------1,1'------
"_VM ____ --J'-VM- tPHL_ -I+-C--tw---I'Ir---_ 

Q ~VM jiVM 
VM - 1.5V for 54/74 and 545/745; VM - 1.3V for 54LS/74L5 

Figure 1 

DIRECT RESET DELAYS AND RECOVERY TIME 

VM - 1.5V for 54/74 and 545/745; VM - 1.3V for 54LS/74LS 

Figure 2 

: =x ____ =::¥ 
~ --------------YM~~~~-::-----

~ t o_--Jf 

\'--_----'/-vM L 
VM - 1.5V for 54/74 and 54S/745; VM - 1.3V for 54LS/74LS. 

Figure 3 
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54LS174LS240 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55"C to + 125"C 

Plastic DIP Fig. A N74LS240N 

Ceramic DIP Fig. A N74LS240F S54LS240F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS 54174 54H/74H 54S174S 54LS/74LS 

Inputs IIH (ILA) 20 
IlL (rnA) -0.2 

Outputs 10H(mA) -12/-15(a) 

10L (rnA) 12/24(a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

I 

PIN CONFIGURATION 

Figure A 

TRUTH TABLE 

INPUTS 

OEa I a OEb 

L L L 
L H L 
H X H 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

Ib 

L 
H 
X 

(Z) = High impedance (off) state 

OUTPUTS 

Ya Yb 

H H 
L L 

(Z) (Z) 

54174 54H174H 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

IOH=-3.0mA 
Vcc=Min 

IOH=-12mA VOH Output HIGH voltage VI=VIL 
VOE=VIL IOH=-15mA(C) 

VCc=Min 10L =12mA 
VOL Output LOW voltage VI=2V 

VOE=VIL 10L =24mA(C) 

lOS 
Output short 

VCC = Max. VOUT = OV circuit current 

ICCH Supply current HIGH VCC = Max, VI = OV 
VQE = OV 

ICCL Supply current LOW VCC = Max, VI = 4.5V 
VOE = OV 

ICCZ Supply current "off" VCC = Max, VI = OV 
VQE = 4.5V 

NOTES 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54/74 and 54Hf74H, and see 

inside back cover for 548/748 and 54LS/74LS specification. 
c. This parameter for Commercial Range only. 

Min Max 

374 9!110liC9 

Min Max Min Max Min Max 
UNIT 

2.4 V 

2.0 V 

2.0 V 

0.4 V 

0.5 V 

-40 -120 rnA 

23 rnA 

28 rnA 

33 rnA 



9J£lI1?III£RIER BUFFER (3 STATE) 54,74 SERIES 11240" 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Waveforms and Conditions) 

54174 54H174H 5451745 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 45pF 

UNIT 
RL = 667Q 

Min Max Min Max Min Max Min Max 

tpLH Propagation delay Waveform 1 14 ns 

tpHL Propagation delay Waveform 1 18 ns 

IpZH Enable 10 HIGH Waveform 6 23 ns 

tpZL Enable 10 LOW Waveform 7 35 ns 

CL = 45pF 35 ns 
tpHZ Disable from HIGH Waveform 6 

CL = 5pF(d) 18 ns 

Disable from LOW 
CL = 45pF 30 ns 

tpLZ Waveform 7 
CL = 5pF(d) 25 ns 

NOTE 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 
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54LS17 4LS24·1 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55'C to +125'C 

Plastic DIP Fig. A N74lS241N 

Ceramic DIP Fig. A N74lS241F S54LS241F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54174 54H174H 54S174S 54LS174LS 

Inputs IIH (ILA) 20 
III (mA) -0.2 

Outputs 
10H (mA) -12/-15(a) 

10l (mA) 12/24(a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PIN CONFIGURATION 

Figure A 

TRUTH TABLE 

INPUTS 

OEa la OEb 
l l H 
l H H 
H X l 

H = HIGH voltage level 
l = LOW voltage level 
X = Don't care 

Ib 
l 
H 
X 

(Z) = High iinpedance (off) state 

OUTPUTS 

Ya Yb 
l l 
H H 

(Z) (Z) 

54174 54H174H 545/745 54LS174LS 
PARAMETER TEST CONDITIONS 

VCC = Min IOH=-3.0mA 

VOH Output HIGH voltage VI = 2V 
IOH=-12mA VOE = Vil 

VOE=2V IOH=-15mA(C) 

~CC = Min 
10l =12mA 

VOL Output lOW voltage VI = Vil 
VOE=VIL IOl =24mA(C) 
VOE=2V 

lOS 
Output short 

VCC = Max, VOUT = OV 
circuit current 

ICCH Supply current HIGH 
VCC = Max, VI = 4.5V 
VOE = OV, VOE = 4.5V 

ICCl Supply current lOW 
Vee = Max, VI = OV 

VOE = OV. VOE = 4.5V 

ICCZ Supply current "off" 
Vee = Max. VI = OV 

VOE = 4.5V, VOE = OV 

NOTES 
B. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 548/748 and 54LS/74LS specification. 
c. This parameter for Commercial Range only. 

Min Max 
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Min Max Min Max Min Max 
UNIT 

2.4 V 

2.0 V 

2.0 V 

0.4 V 

0.5 V 

-40 -120 mA 

23 mA 

40 mA 

43 mA 



OCTAL BUFFER (1 SlATE) S4n4 SERIES 11241" 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Waveforms and Conditions) 

54174 54H174H 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 45pF 

UNIT 
RL = 667Q 

Min Max Min Max Min Max Min Max 

tpLH Propagation delay Waveform 2 18 ns 

tpHL Propagation delay Waveform 2 18 ns 

tpZH Enable to HIGH Waveform 6 23 ns 

tpZL Enable to LOW Waveform 7 28 ns 

CL - 45pF 35 ns 
tpHZ Disable from HIGH Waveform 6 

PL = 5pF(d) 18 ns 

CL - 45pF 30 ns 
tPLZ Disable from LOW Waveform 7 

pL = 5pF(d) 25 ns 

NOTE 

d. These tests are for reference only. They repres~nt the delay time .10 guarantee that a 
device is disabled and can no longer drive the bus. 
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QUAD INVERTING TRANSCI"'.S (3 SlATE) 

54LS174LS242 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V ± 5%; T A=O"C to +7O"C VCC=5V± 10%; TA=-55"<: to +125"<: 

Plastic DIP Fig. A N74LS242N 

Ceramic DIP Fig. A N74LS242F S54LS242F 

Flatpak Fig. A S54LS242W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS 54/74 54H174H 54S174S 54LS174LS 

Inputs "H (/lA) 20 
"L (mA) -0.2 

Outputs 'OH(mA) -12/-15(a) 

10L (mA) 12/24(a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

5.114 SERIES ii242" 

PIN CONFIGURATION 

Vee 

Figure A 

FUNCTION TABLE 

INPUTS INPUT IOUTPUT 

OEa OEb 

L L 
H L 
L H 
H H 

H = HIGH voltage level 
L = lOW voltage level 

An 

INPUT 
(Z) 
(e) 

A=B 

(Z) = High impedance (off) state 

Bn 

B=A 
(Z) 
(e) 

INP.UT 

(e) = This condition is not allowed due to excessive 
currents 

54174 54H174H 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Vec = Min 'OH=-3.0mA 

VOH Output HIGH voltage V,N=V,L 
'OH=-12mA IIQE=VOE 

=VIL or 2V IOH=-15mA(C) 

VCC = Min 
10L =12mA 

VOL Output LOW voltage Y,N = 2V 
IIQE=VOE 10L =24mA(C) 
=V,L or 2V 

lOS 
Output short 

VCC = Max. VOUT = OV circuit current 

ICCH Supply current HIGH VCC = Max. VA = OV 
VOE = OV. VOE = OV 

ICCL Supply current LOW VCC = Max. VA = 4.5V 
IIQE = OV. VOE = OV 

ICCZ Supply current "off" 
Vcc=Max. VA=VS=open 
IIQE = 4.5V. VOE = OV 

NOTES 
8. The slashed numbers indicate different parametriC values for Military/Commercial 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54/74 and 54HJ74H, and see 

inside back cover for 5481148 and 54LS/74LS specification. 
c. This parameter for Commercial Range only. 

Min Max 
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Min Max Min Max Min Max 
UNIT 

2.4 V 

2.0 V 

2.0 V 

0.4 V 

0.5 V 

-40 -120 mA 

23 mA 

28 mA 

33 mA 



AC CHARACTERISTICS: TA=25°C (See Section 4 for Waveforms and Conditions) 

54174 54H174H 54S/74S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 45pF 

UNIT 
RL = 667fl 

Min Max Min Max Min Max Min Max 

tpLH Propagation delay Waveform 1 14 os 

tpHL Propagation delay Waveform 1 18 ns 

tpZH Enable to HIGH Waveform 6 23 ns 

tpZL Enable to LOW Waveform 7 35 ns 

CL - 45pF 35 ns 
tpHZ Disable from HIGH Waveform 6 

t;L = 5pF(d) 18 ns 

CL - 45pF 30 ns 
tpLZ Disable from LOW Waveform 7 

t;L = 5pF(d) 25 ns 

NOTE 
d. These tests are for reference only. They represent the delay time to guarantee that a 

device is disabled and can no longer drive the bus. 
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54LS174LS243 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP Fig. A N74LS243N 

Ceramic DIP Fig. A N74LS243F S54LS243F 

Flatpak Fig. A S54LS243W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(al 

PINS 54174 54H174H 54S174S 54LS174LS 

Inputs IIH (pAl 20 
IlL (mA) -0.2 

Outputs 10H(mAl -12/-15(a) 
10L (mA) 12/24(a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(bl 

PIN CONFIGURATION 

Figure A 

FUNCTION TABLE 

INPUTS INPUT /OUTPUT 

OEa OEb 

L L 
H L 
L H 

H H 

H = HIGH voltage level 
L = LOW voltage level 

An 

INPUT 
(Z) 
(e) 

A=B 

(Z) = High impedance (off) state 

Bn 

B=A 
(Z) 
(e) 

INPUT 

(e) = This condition is not allowed due to excessive 
currents 

54174 54H174H 54S/74S 54LS174LS 
PARAMETER TEST CONDITIONS 

VCC = Min IOH=-3.0mA 

VOH Output HIGH voltage VIN = 2V 
IOH=-12mA VOE=VOE 

=VIL or 2V IOH=-15rnA(C) 

~CC = Min 
10L =12mA 

VOL Output LOW voltage VIN = VIL 
VOE=VOE 10L =24rnA(C) 
=VIL or 2V 

lOS 
Output short 

VCC = Max, VOUT = OV circuit current 

ICCH Supply current HIGH VCC = Max, VA =4.5V 
VOE = OV, VOE = OV 

ICCL Supply current LOW VCC = Max, VA = OV 
VOE = OV, VOE = OV 

ICCZ Supply current "off" Vcc=Max, VA=VB=open 
VOE = 4.5V, VOE = OV 

NOTES 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 548/748 and 54LSJ74LS specification. 
c. This parameter for Commercial Range only. 

Min Max 

I-
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Min Max Min Max Min Max 
UNIT 

2.4 V 

2.0 V 

2.0 V 

0.4 V 

0.5 V 

-40 -120 mA 

30 rnA 

40 rnA 

43 mA 



AC CHARACTERISTICS: T A =25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 2 

tpHL Propagation delay Waveform 2 

tpZH Enable to HIGH Waveform 6 

tpZL Enable to LOW Waveform 7 

CL = 45pF 
tpHZ Disable from HIGH Waveform 6 

CL = 5pF(d 

CL = 45pF 
tpLZ Disable from LOW Waveform 7 

CL = 5pF(d) 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 

54174 

Min Max 

B(gnOliCB 

54H174H 

Min Max 

5451745 54LS174LS 

CL = 45pF 
UNIT 

RL = 667{l 

Min Max Min Max 

18 ns 

18 ns 

23 ns 

30 ns 

35 ns 

18 ns 

30 ns 

25 ns 
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54LS174LS244 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=O"C to +70'C VCC=5V± 10%; TA=-55"<: to +125"<: 

Plastic DIP Fig. A N74LS244N 

Ceramic DIP Fig. A N74LS244F S54LS244F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS 54174 54H174H 54S174S 54LS174LS 

Inputs IIH (!-lA) 20 
IlL (mA) -0.2 

Outputs 10H(mA) -12/-15(a) 

10L (mA) 12/24(a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PIN CONFIGURATION 

Figure A 

TRUTH TABLE 

INPUTS 

OEa la OEb 

L L L 
L H L 
H X H 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

Ib 

L 
H 
X 

(Z) = High impedance (off) slale 

OUTPUTS 

Ya Yb 

L L 
H H 

(l) (l) 

54/74 54H174H 54S174S 54LS/74LS 
PARAMETER TEST CONDITIONS 

IOH=-3.0mA 
~CC = Min 

IOH=-12mA VOH Output HIGH voltage VI = 2V 

VOE=VIL IOH=-15mA(C) 

~CC = Min 10L =12mA 
VOL Output LOW voltage VI=VIL 

IOL=24mA(C) VOE=VIL 

lOS 
Output short 

VCC = Max. Your = OV circuit current 

ICCH Supply current HIGH VCC = Max. VI = 4.5V 
'VOE = OV 

ICCL Supply current LOW VCC = Max. VI = OV 
VOE= OV 

ICCl Supply current "off" VCC = Max. VI = OV 
VOE = 4.5V 

NOTES 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 548/748 and 54LSI14LS specification. 
c. This parameter for Commercial Range only. 

Min Max 
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Min Max Min Max Min Max 
UNIT 

2.4 V 

2.0 V 

2.0 V 

0.4 V 

0.5 V 

-40 -120 mA 

23 mA 

40 mA 

43 mA 



«TAL BUFFERS (1 STATE) 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Waveform 2 

tpHL Propagation delay Waveform 2 

tpZH Enable to HIGH Waveform 6 

tpZL Enable to LOW Waveform 7 

Disable from HIGH Waveform 6 
CL = 45pF 

tpHZ 
CL = 5pF(d) 

Disable from LOW 
CL = 45pF 

tpLZ Waveform 7 
CL = 5pF(d) 

NOTE 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 

54174 

Min Max 

9~nl!tic9 

54H174H 

Min Max 

54S/74S 54LS/74LS 

CL = 45pF 
UNIT 

RL = 667f! 

Min Max Min Max 

18 ns 

18 ns 

23 ns 

28 ns 

35 ns 

18 ns 

30 ns 

25 ns 
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54LS174LS245 (Preliminary Data) 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. VCC=5V±5%; TA=O'C to +7O'C VCC=5V±10%; TA=-55'C to + 125'C 

Plastic DIP Fig. A N74LS245N 

Ceramic DIP Fig. A N74LS245F S54LS245F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLe'a) 

PINS 54174 54H174H 54S174S 54LS174LS 

Inputs IIH (IlA) 20 
IlL (rnA) -0.2 

Outputs IOH (/LA) -12/-15(a) 

IOL (rnA) 12/24(a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PIN CONFIGURATION 

Figure A 

FUNCTION TABLE 

INPUTS INPUTS/OUTPUTS 

CE SIR 

L L 
L H 
H X 

H = HIGH voltage level 
L = lOW voltage level 
X == Don't care 

An 

A=B 
INPUT 

(Z) 

(Z) = High impedance ··oft"· state 

Bn 

INPUTS 
B=A 

(z) 

54174 54H174H 54S/74S 54LS174LS 
PARAMETER TEST CONDITIONS 

IOH=-3.0mA 
~ee = Min 

IOH=-12mA VOH Output HIGH voltage VIN = 2V 
vee = VIL IOH=-15mA(C) 

r.tee = Min IOL 12mA 
VOL Output LOW voltage VIN = VIL 

IOL =24mA(C) vee = VIL 

lOS 
OUtput short 

Vee = Max, VOUT = OV circuit current 

leCH Supply current HIGH Vee = Max, VA = 4.5V 
vee = OV, VS(R" = OV 

ICCL Supply current LOW Vee = Max, VA = OV 
vee = OV, VS/R = OV 

lecz Supply current "off" Vce=Msx, VA=Ve=open 
vee = 4.5V, VS/R = OV 

NOTES 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics Bee inside front cover fo~.J 54/74 Bnd 54H/74H, and see 
inside back cover for 54S/74S and 54LSI74LS specification. 

c. This parameter for Commercial Range onty. 

Min Max 

384 liagnalleli 

Min Max Min Max Min Max 
UNIT 

2.4 V 

2.0 V 

2.0 V 

0.4 V 

0.5 V 

-40 -120 rnA 

70 rnA 

90 rnA 

95 rnA 



AC CHARACTERISTICS: TA=25"C (See Section 4 for Waveforma and Condltlona) 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 2 

tPHL Propagation delay Waveform 2 

tPZH Enable to HIGH Waveform 6 

tPZL Enable to LOW Waveform 7 

CL = 4SpF 
tPHZ Disable from HIGH Waveform 6 

PL= SpF(d) 

CL = 45pF 
tPLZ Disable from LOW Waveform 7 

PL = SpF(d) 

NOTE 
d. Theae tests are for reference only. They represent the delay time to guarantee that a 

device i8 disabled and can no longer drive the bus. 

54174 

Min Max 

SjgOotiDS 

54H174H 

Min Max 

54S174S 54LS174LS 

CL = 45pF 
UNIT 

RL = 6670 

Min Max Min Max 

12 ns 

12 ns 

40 ns 

40 ns 

35 ns 

18 ns 

30 ns 

25 ns 
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DESCRIPTION 

54S174S251 
54LS/74LS251A 

FEATURES 
The "251" is a high speed 8-lnputDigital 
Multiplexer providing, in one package, the 
ability to select one bit of data from up to 
eight sources. Assertion and negation out­
puts are both provided. Both outputs' are 3-
state buffers which can be. used for further 
multiplexer expansion, or for driving a 3-
state bus. 

• High speed 8-to-1 multiplexing 
• True and complement outputs 
• Both outputs are 3-State for further 

multiplexer expansion 
• 3-State outputs are· buffer type 

with 12mA/24mA outputs for 
Military ICommercial applications 

ORDERING CODE (See Section g for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

v CC=5V ± 5%; T A =O"C to + 7O"C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP N745251N • N74LS251AN 

Ceramic DIP N745251F • N74LS251AF S54S251F 

Flatpak S54S251W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

SO-52 Select inputs 

10-17 Multiplexer inputs 

OE Output Enable (active LOW) input 

Y 3-State multiplexer output 

y 3-State complementary multiplexer output 

NOTE 

a. The slashed numbers indicate different parametric values for Military I Commercial 
temperature ranges respectively. 

• S54LS251AF 

• 554L5251AW 

IIH (1lA) 
IlL (mA) 

IIH (IlA) 
IlL (mA) 

IIH (IlA) 
IlL (mA) 

IOH (mA) 
IOL (mA) 

iOH (mA) 
IOL (mA) 

386 SjgOOliCS 

LOGIC SYMBOL 

I i 1 1 1 'i 'i '( 'i 
DE '0 " 

'2 '3 '. '. '. '7 
11_ So 

'0- S, 

9- S2 

Y Y 

I ! 
Vee = Pin '6 
GNO = Pin 8 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

50 20 
-2.0 -0.4 

50 20 
-2.0 -0.4 

50 20 
-2.0 -0.4 

-2/-6.5(a) -1I-2.6(a) 
20 12/24(a) 

-2/-6.5(a) -1/-2.6(a) 
20 12/24(a) 



FUNCTIONAL DESCRIPTION 
The "251" is a logical implementation of a 
single pole. B-position switch with the state 
of the three Select inputs (50.51.52) con­
trolling the switch position. Assertion (V) 
and negation (V) outputs are both provided. 
The Output Enable input (OE) is active LOW. 
The logic function provided at the output. 
when activated. is: 

y = DE (10 .80 .81.8 2 + 11 .SO...:.81 :82 -l:..12 '~o 
,S1 .82 + 13 ·So ,S1 ,S2 + 14 ·So ,S1 
,S2+15 ·So .S1 ,S2+ 16. 8 0 ,S1 ,S2 + 17 
.So ,S1 ,S2)' 

Both outputs are in the high impedance 
(high Z) state when the Output Enable is 
HIGH. allowing multiplexer expansion by ty­
ing the outputs of up to 12B devices togeth­
er. All but one device must be in the high 
impedance state to avoid high currents that 
would exceed the maximum ratings. when 
the outputs of the 3-State devices are tied 
together. Design of the output enable sig­
nals must ensure there is no overlap in the 
active LOW portion of the enable voltages. 

LOGIC DIAGRAM 

(9) 

(10) 

so (11) 

(7) 

vce = Pin 16 
GND = Pin 8 
( ) = Pin numbers 

_J'oo.. 

,.... 

'" ..... 

T 
....... 

.1 y 

_ ..... 
I -..... 

TRUTH TABLE 

- S2 S1 OE 

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

H = HIGH voltage level 
l = LOW voltage level 
X = Don't care 

(Z) = High impedance (off) 

'0 '1 
(4) (31 

rL 

So 10 

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

'2 
(2) 

11 

~ 

Smnotics 

INPUTS 

11 12 

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

'3 
(1) 

t 
1J. 

... 

OUTPUTS 

13 14 IS 16 17 Y Y 

X X X X X (Z) (Z) 
X X X X X H L 
X X X X X L H 
X X X X X H L 
X X X X X L H 
X X X X X H L 
X X X X X L H 
L X X X X H L 
H X X X X L H 
X L X X X H L 
X H X X X L H 
X X L X X H L 
X X H X X L H 
X X X L X H L 
X X X H X L H 
X X X X L H L 
X X X X H L H 

'6 '7 
(15) (141 (13) (12) 

n II ,li ) 9 ~ 
Ji 

f---
I 

7 
(5) (6) 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

10L = 20mA 

VOL Output lOW voltage Vee = Min 10L - 12mA 

10l = 24m A 

VOH Output HIGH voltage Vee = Min 
10H=See Fan Out Table 

lOS Output short circuit current Vee = Max. VOUT = OV 

lee Supply current 
Outputs LOW 

Vee = Max Outputs "oIl" 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tplH Propagation delay 
Figure 2 

tpHl Select to Y output 

tplH Propagation delay 
Figure 1 

tPHl Select to Y output 

tpLH Propagation delay 
Figure 2 

tpHl Data to Y output 

tpLH Propagation delay 
Figure 1 

tpHl Data to Youtput 

tpZH Output enable to HIGH level Figure 3 

tpZl Output enable to lOW level Figure 4 

tpHZ Output disable Irom HIGH level 
Figure 3 

Figure 3. el = 5pF(d) 

tplZ Output disable from lOW level 
Figure 4 

Figure 4. el = 5pF(d) 

NOTES 

b. For family de characteristics, see inside front cover 10("54/74 and 54H/74H. and Bee 
inside back cover for 545/745 and 54LS /7 4LS specifications. 

c, This parameter for Commercial Range only. 
d. These tests are for reference only. They represent the delay time to guarantee that a 

device is disabled and can no longer drive the bus. 

388 S(gnOliCS 

54174 

Min Max .. 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

0.5 V 

0.4 V 

0.5(C) V 

2.4 2.4 V 

-40 -100 -30 -100 mA 

10 mA 

85 12 mA 

54S/74S 54LSI74LS 

CL = 15pF CI;, = 45pF 
UNIT 

RL = 280Q RL = 667Q 

Min Max Min Max 

18 35 ns 
19.5 40 ns 

15 28 ns 
13.5 33 ns 

12 28 ns 
12 28 ns 

7.0 15 ns 
7.0 15 ns 

19.5 25 ns 

21 25 ns 

12 45 ns 

8.5 30 ns 

16 25 ns 

14 20 ns 



AC WAVEFORMS 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8. 

Figure 1 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8. 

Figure 3 

::::1.5V 

Y,N ~VM -j-VM 

VOUT ~-'PH-l~-V-M----J ~~F 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74LS. 

Figure 2 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8. 

Figure 4 
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DESCRIPTION 

54S/74S253 
54LS/74LS253 

FEATURES 
The "253" is a Dual 4-lnput Multiplexer with 
3-State outputs. It .selects two bits of data 
from four sources using common select in­
puts. The 3-State outputs are controlled by 
separate Output Enable (OE) inputs which 
set the outputs into the high impedance 
state when HIGH. 

• 3-State outputs for bus Interface and 
multiplex expansion 

• Common Select Inputs 
• Separate Output Enable inputs 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +7O"C VCC=5V±10%; TA=-55"C to +125"C 

Plastic DIP N74S253N • N74LS253N 

Ceramic DIP N74S253F • N74LS253F S54S253F • S54LS253F 

Flatpak S54S253W • S54LS253W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLEta) 

PINS DESCRIPTION 

SO.Sl Common Select inputs 
IIH (J.lA) 
IlL (rnA) 

OEa.OEb Output Enable (Active LOW) inputs 
IIH (J.lA) 
IlL (rnA) 

lOa -13a Data inputs from multiplexer "a" 
IIH (J.lA) 
IlL (rnA) 

lOb -13b Data inputs from multiplexer "b" 
IIH (J.lA) 
IlL (rnA) 

Va. Vb 3-State outputs 
IOH(mA) 
IOL (rnA) 

NOTE 
a. The slashed numbers indicate different parametric values for Military/Commercial temperature ranges respectively. 

390 !ii!llotiC!i 

LOGIC SYMBOL 

1 6 5 4 10 11 12 13 15 

'4 

., 

Vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 

50 
-2.0 

50 
-2.0 

50 
-2.0 

50 
-2.0 

-2/-6.5(a) 
20 

54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-1/-2.6(a) 
4/8(a) 



FUNCTIONAL DESCRIPTION 
The "253" has two identical 4-input 
Multiplexers with 3-State outputs which se­
lect two bits from four sources selected by 
common Select inputs (SO. S1). When the 
individual Output Enable (EOa• EOb) inputs of 
the 4-input Multiplexers are HIGH. the out­
puts are forced to a high impedance (high Z) 
state. 

The "253" is the logic implementation of a 2-
pole. 4-position switch; the position of the 
switch being determined by the logic levels 
supplied to the two Select inputs. Logic 
equations for the outputs are shown below: 

Va = OEa ·(lOa·5 1·5 0 + 11a·S1 
. So + 12a· S 1 .50 + 13a . S 1 . SO) 

Vb = OEb·(lOb·5 1·5 0 + 11b·S1 
·SO + 12b· S1·5 0 + 13b· S1· S0) 

All but one device must be in the high imped­
ance state to avoid high currents exceeding 
the maximum ratings. if the outputs of 3-
State devices are tied together. Design of 
the Output Enable signals must ensure that 
there is no overlap. 

TRUTH TABLE 

SELECT 
INPUTS 

So S1 

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

H = HIGH voltage level 
L = lOW voltage level 
X = Don't Care 

10 

X 
L 
H 
X 
X 
X 
X 
X 
X 

(Z) = High impedance (off) state 

LOGIC DIAGRAM 

OEa lOa 11a 

(1) (6) (5) 

vee = Pin 16 
GND = Pin 8 

Y, 

DATA INPUTS 

11 12 

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

So 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

10L - 20mA 

VOL Output LOW voltage Vee = Min 10L - 4mA 

10L = 8mA 

VOH Output HIGH voltage 
Vee = Min 

10H = See Table 

lOS Output short circuit current Vee = Max, VOUT = OV 

Outputs 
LOW 

lee Supply current Vee = Max Outputs 
"off" 

NOTES 

OUTPUT 
ENABLE 

13 OE 

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

11b J2b IJb 

(11) (12) (13) 

OUTPUT 

y 

(Z) 
L 
H 
L 
H 
L 
H 
L 
H 

DEb 

(15) 

54S174S 54LS/74LS 

Min Max Min Max 
UNIT 

0.5 V 

0.4 V 
0.5(C) V 

2.4 2.4 V 

-40 -100 -15 -100 mA 

70 12 mA 

14 mA 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see inside back cover for 545/748 and 54lS/74LS specifications. 
c. This parameter for Commercial range only. 

sillooties 391 



AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

.. 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay 
Figure 1 

tpHL Data to output 

tpLH Propagation delay 
Figure 1 

tpHL Select to output 

tpZH Output enable time to HIGH level Figure 2 

tpZL Output enable time to LOW level Figure 3 

tpHZ Output disable time from HIGH level Figure 2. CL = 5pF 

tPLZ Output disable time from LOW level Figure 3. CL = 5pF 

AC WAVEFORMS 

392 

PROPAGATION DELAY DATA 
OR SELECT TO OUTPUT 

VM = 1.5V for 54/74 and 548/748. VM = 1.3V for 
54LS/74LS. 

Figure 1 

3-STATE ENABLE TIME TO LOW LEVEL 
Be DISABLE TIME FROM LOW lEVEL 

~~-~1.5V 

VM = 1.5V for 54/74 and 548/748, VM = 1.3V for 
54L8/74L8. 

Figure 3 

9~n1!1iC9 

54174 54S174S 54LS174LS 

CL=15pF CL=15pF 
RL=2800 RL=2kQ 

Min' Max Min Max Min Max 

9.0 25 
9.0 20 

18 45 
18 32 

13 23 

14 2,3 

8.5 41 

14 27 

3-STATE ENABLE TIME TO HIGH LEVEL 
Be DISABLE TIME FROM HIGH LEVEL 

VM = 1.5V for 54/74 and 548/748, VM = 1.3V for 
54L8/74L8. 

Figure 2 

UNIT 

ns 
ns 

ns 
ns 

ns 

ns 

ns 

ns 



DUlL 4 liT 1 .... "KSA8' F LA I til 

54LS/74LS256 (Preliminary data) 

DESCRIPTION FEATURES 
The "256" is a Dual 4-Bit Addressable Latch 
with common control inputs; these include 
two Address inputs (AO, A1), an active LOW 
Enable input (E) and an active LOW Clear 
input. Each latch has a 0 input and four out­
puts. The "256" combines the features of a 
dual 1-01-4 demultiplexer and an a-bit trans­
parent latch into one 16 pin package. 

• Combines dual demultiplexer and S-bit 
latch 

• Serlal-to-Parallel capability 
• Output from each storage bit available 
• Random (addressable) data entry 
• Easily expandable 
• Common clear Input 
• Useful as dual 1-of-4 active HIGH 

decoder. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55"<: to +125"<: 

Plastic DIP N74LS256N 

Ceramic DIP N74LS256F S54LS256F 

Flatpak S54LS256W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

AO.A1 Address inputs 

Da,Db Data inputa 

E Latch Enable (active LOW) input 

CLR Clear (active LOW) input 

°Oa·03a Outputs from Latch "a" 

°Ob·03b Outputs from Latch "b" 

NOTE 

B. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

Si!lnOliCS 

IIH (!tA) 
IlL (rnA) 

IIH (!tA) 
IIL(mA) 

IlL (!tA) 
IlL (rnA) 

IIH (!tA) 
IlL (rnA) 

IOH (!tA) 
IOL (mA) 

IOH (!tA) 
IOL (rnA) 

54/74 SFplF"1 1125&" 

LOGIC SYMBOL 

Da 

vee = Pin 16 
GND = Pin a 

PIN CONFIGURATION 

54174 54S174S 

13 

10 11 12 

54LS174LS 

20 
-0.4 

20 
-0.4 

40 
-0.8 

20 
-0.4 

-400 
4/8 (a) 

-400 
4/8 (a) 
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FUNCTIONAL DESCRIPTION 
The "256" Dual Addressable Latch has four 
distinct modes of operation and are 
selectable by controlling the Clear and En­
able inputs (see the function table). In the 
addressable latch mode, data at the Data 
(D) inputs is written into the addressed 
latches. The addressed latches will follow 
the data input with all unaddressed latches 
remaining in their previous states. 

In the memory mode, all latches remain in 
their previous states and are unaffected by 
the data or address inputs. To eliminate the 
possibility of entering erroneous data in the 
latches, the enable should be held HIGH (in­
active) while the address lines are chang­
ing. In the dual 1-of-4 decoding or 
demultiplexing mode, (CLR = E = LOW) ad­
dressed ouputs will follow the level of the 0 
inputs with all other outputs LOW. In the 
clear mode, all outputs are LOW and unaf­
fected by the address and data inputs. 

LOGIC DIAGRAM 
E 0, A. A, 

.. '3~ (1'I~ .... (2'i .... .. .. ... 
7 

»-

MODE SELECT - FUNCTION TABLE 

" [ ... 

OPERATING MODE 

Clear 

Demultiplex 
(active HIGH decoder 
when D=H) 

Store (do nothing) 

Addressable 
latch 

H = HIGH voltage level steady state. 
L = LOW voltage level steady state. 
X = Don't care. 

CUi E 

L H 

L L 
L L 
L L 
L L 

H H 

H L 
H L 
H L 
H L 

d = HIGH or LOW data one selup lime prior to LOW·to-HIGH 
Enable transition. 

q = Lower case letters indicate the state of the referenced 
output established during the last cycle in which it was 
addressed or cleared. 

CUi Db 

(15) '"L -
t:::::no-

INPUTS 

D AO 

X X 

d L 
d H 
d L 
d H 

X X 

d L 
d H 
d L 
d H 

v~ V~iyiJ V ~lr j~ 
0 J J U 

(41~ '5,1-- '6,1-- (7) t----- (9) t--- (10) I--

Do. 0,. °b 030 OOb 01b 

Vee = Pin 16 
GND = Pin 8 
( ) = Pin numbers 

394 9tgDltil9 

54174 SERIES 1125&" 

OUTPUTS 

A1 00 01 02 03 

X L L L L 

L Q=d L L L 
L L Q=d L L 
H L L Q=d L 
H L L L Q=d 

X qO q1 q2 q3 

L Q=d q1 q2 q3 
L qO Q=d q2 q3 
H qO ql Q=d q3 
H qO ql q2 Q=d 

~L j~ 

ILJ (1 li 
(11) I-- (12) I--

02b 03b 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

ICC Supply current VCC = Max 

AC CHARACTERISTICS: T A =25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Figure 1 
tpHL Enable to output 

tplH Propagation delay 
Figure 2 

tpHl Data to output 

tplH Propagation delay 
Figure 3 

tpHl Adress to output 

tpHl Propagation delay clear to output Figure 4 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H. and see 
inside cover for 548/748 and 54LS/74lS specifications. 

54174 

Min Max 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw Enable pulse width Figure 1 

tw Clear pulse width Figure 4 

ts(H) Setup time HIGH Data to Enable Figure 5 

th(H) Hold time HIGH Data to Enable Figure 5 

ts(l) Setup time lOW Data to Enable Figure·5 

th(l) Hold time lOW Data to Enable Figure 5 

ts Setup time Address to Enable (c) Figure 6 

th Hold time Address to Enable (d) Figure 6 

NOTES 

c. The Address to Enable setup time is the time before the HIGH·fo-LOW Enable transition 
that the Address must be stable so that the correct latch is addressed and the other 
latches are not affected. 

d. The Address to Enable hold time is the time after the LOW-la-HIGH Enable transition 
that the Address must be stable 80 that the correet latch is addressed and the other 
latches are not affected. 

Si,gnotics 

54174 

Min Max 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

36 mA 

54S174S 54LS174LS 

CL = 15pF 
UNIT 

RL = 2kO 

Min Max Min Max 

35 ns 
24 ns 

32 ns 
21 ns 

38 ns 
29 ns 

27 ns 

54S174S 54LS/74LS 

Min Max Min Max 
UNIT 

15 ns 

15 ns 

20 ns 

0 ns 

15 ns 

0 ns 

0 ns 

10 ns 

395 



AC WAVEFORMS 

PROPAGATION DELAY ENABLE TO OUTPUT 
AND ENABLE PULSE W.IDTH 

VM = 1.5V for 54/74 & 545/745; VM = 1.3V fo' 54L5/74L5 

Figure 1 

PROPAGATION DELAY 
ADDRESS TO OUTPUT 

VM = 1.6V for 54174 and 545/745; VM = 1.3V for 541,.5/74L5. 

Figure 3 

DATA SETUP AND HOLD TIMES 

VM = 1.5V for 54174 and 545/745; VM = 1.3V for 54L5/74L5 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 5 

396 

PROPAGATION DELAY 
DATA TO OUTPUT 

VM = 1.5V for 54/74 & 545/745; VM = 1.3V for 54L5/74L5 

CLR 

Figure 2 

CLEAR TO OUTPUT DELAY 
AND CLEAR PULSE WIDTH 

1>«1 
-~k I'-VM--

~.~L~ 
~ --------------- '\~V_M ____________ __ 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5. 

Figure 4 

ADDRESS SETUP AND HOLD TIMES 

VM = 1.5V for 54174 and 545/745; VM = 1.3V for 54L5/74L5 

The shaded areas indicate when the input is permitted to change for 
predictable output perform,imce. FI 

gure 6 

S!JIOliCS 



DESCRIPTION 

54S/74S257 
54LS174LS257 A 

FEATURES 
• Multifunction capability 
• Non-inverting data path 
• 3-State outputs 

The Quad 2-lnput Multiplexer with 3-State 
outputs can select four bits of data from two 
sources using a common Data Select input. 
The four outputs of the "257" present data in 
true (non-inverted) form. The outputs may 
be set to a high impedance state with a 
HIGH on the common Output Enable (OE) 
Input allowing the outputs to interface di­
rectly with 3-State bus-organized systems. 

• Replaces DM8123 for higher perform­
ance 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

vcc = 5V ± 5%; TA = D'C to +70'C Vee = SV ± 100/oj TA = -55°C 10 +125°C 

Plastic DIP N74S257N • N74LS257AN 

Ceramic DIP N74S257F • N74LS257AF S54S257F • S54LS257AF 

Flatpak S54S257W • S54LS257AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

S Select input 

OE Output Enable (Active LOW) input 

lOa - 10d Data inputs from Source 0 

ba - bd Data inputs from Source 1 

Ya - Yd 3-State outputs 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

Si!lDOliCS 

IIH (!LA) 

hL(mA) 

IIH (!LA) 

IlL (rnA) 

IIH (!LA) 

IlL (rnA) 

IIH (!LA) 

IlL (rnA) 

'IOH (rnA) 
IOL(mA) 

LOGIC SYMBOL 

'5 14 13 11 10 

, s 

4 
Vee = Pin 16 
GND = Pin 8 

12 

PIN CONFIGURATION 

54/74 54S/74S 

100 
-4.0 

50 
-2.0 

SO 
-2.0 

50 
-2.0 

-2/-6.S 
20 (a) 

54LS174LS 

40 
-0.8 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-1/-2.6 (a) 
12/24 (a) 
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QUAD i-LINE' TO I-LINE DATA SELECTOR/MULTIPLEXER (3 STATE) 54/74 SERIES 11257" 

FUNCTIONAL DESCRIPTION 
The "257" has four identical 2-lnput Multi­
plexers with 3-State outputs which select 
four bits of data from two sources under 
control of a common Data Select Input (Sl. 
The 10 inputs are selected when the Select 
Input is LOW and the 11 inputs are selected 
when the Select Input is HIGH. Data ap­
pears at the outputs in true (non-inverted) 
form from the selected inputs. 

The "257" is the logic implementation of a 4-
pole, 2-position switch where the pOSition of 
the switch is determined by the logic levels 
supplied to the Select Input. 

Outputs are forced to a high impedance 
"off" state when the Output Enable Input 
(OE) is HIGH. All but one device must be in 
the high impedance state to avoid currents 
exceeding the maximum ratings if outputs 
are tied together. Design of the Output 
Enable Signals must ensure that there is no 
overlap wheri outputs of 3-State devices are 
tied together. 

TRUTH TABLE 

ENABLE 
SELECT 

INPUTS INPUT 

OE S 

H X 
L H 
L H 
L L 
L L 

H = HIGH voltage level 
L = LOW voltage level 
X = Don'1 care 

10 

X 
X 
X 
L 
H 

IZ) = High impedance loff) state 

LOGIC DIAGRAM 

Vee = Pin 16 
GND = Pin B 

DE lOa 

(15) 

11 

X 
L 
H 
X 
X 

(4) 

Y. 

OUTPUT 

Y 

(Z) 

L 
H 
L 
H 

(7) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

10l = 20mA 

VOL Output LOW voltage Vee = Min 10l - 12mA 

10L = 24mA 

VOH Output HIGH voltage Vee - Min 
10H = See Fan Out Table 

los Output short circuit 
Vee = Max, Vour = OV 

current 

Outputs HIGH 

Ice Supply current Vee = Max Outputs LOW 

Outputs "off" 

NOTE 
b. For family de characteristics, see inside front cover for 54174 and 54HJ74H, and see 

inside back cover for 548/748 and 54L8/74L8 specifications. 
c. This parameter for Commercial range only. 

398 9~nl!1iCS 

54174 

Min Max 

(12) (S) 

Yd 

54S174S 54LS/74LS 
UNIT 

Min Max Min Max 

0.5 V 
0.4 V 

0.5Ic) V 

2.4 2.4 V 

-40 -100 -30 -100 mA 

68 10 mA 

93 16 mA 

99 19 mA 



AC CHARACTERISTICS TA = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
tPHL Data to output 

tpLH Propagation delay 
tpHL Select to output 

tpZH Output enable to HIGH 
level 

tPZL Output enable to LOW level 

tPHZ Output disable from 
HIGH level 

Figure 3 

tpLZ Output disable from 
LOW level Figure 2 

AC WAVEFORMS 

PROPAGATION DELAY DATA AND 
SELECT TO OUTPUT 

Figure 1 

Figure 1 

Figure 2 

Figure 3 

CL = 5pF 

CL = 45pF 

CL = 5pF 
CL = 45pF 

54/74 54S/74S 54LS/74LS 

CL= 15pF CL= 45pF 
RL = 280n RL= 6670 

Min Max Min Max Min Max 

7.5 18 
6.5 18 

15 21 
15 24 

19.5 16 

21 24 

8.5 15 

43 
14 15 

19 

3-STATE ENABLE TIME TO HIGH LEVEL 

& DISABLE TIME FROM HIGH LEVEL 

VM ~ 1.5V for 54/74 and 54S174S; VM ~ 1.3V for 54LS/74LS. VM ~ 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS. 

Figure 1 

3-STATE ENABLE TIME TO LOW LEVEL 

& DISABLE TIME FROM LOW LEVEL 

VM ~ 1.5V for 54/74 and 54S174S; VM = 1.3V for 54LS/74LS. 

Figure 3 

SmDotiCS 

Figure 2 

UNIT 

ns 
ns 

ns 
ns 

ns 

ns 

ns 

ns 

ns 

ns 
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DESCRIPTION 

54S174S258 
54LS174LS258A 

FEATURES 
• Multifunction capability 
• Inverting data path 
• 3-State outputs 

The "258" is a Quad 2-lnput Multiplexer with 
3-State outputs which can selectfour bits of 
data from two sources using a common 
Data Select input. The four outputs of the 
device present data in the complementary 
(inverted) form. The outputs may be set to a 
high impedance state with a HIGH on the 
common Output Enable (OE) Inputs allow­
ing the outputs to interface directly with 3-
State bus-organized systems. 

• See "257" for non-inverting version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 
vec = 5V ± 5%; T A = DOC 10 7DoC Vce = 5V ± 1D%; TA = -55°C 10 '125°C 

Plastic DIP N74S258N • N74LS258AN 

Ceramic DIP N74S258F • N74LS258AF S54S258F • S54LS258AF 

Flatpak S54S258W • S54LS258AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

S Select input 

-
OE Output Enable (Active LOW) input 

lOa - 10d Data inputs from Source 0 

i1a - i1d Data inputs from Source 1 

Va - Yd 3-State outputs 

NOTE 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 

400 !li,gDOliC!I 

I,H(p.A) 
I'L(mA) 

IIH (p.A) 
"L(mA) 

I'H (p.Al 
I'L(mA) 

I,H(II-A) 
I,L (mA) 

IOH(mA) 
IOL(mA) 

LOGIC SYMBOL 

15 6 14 13 11 10 

Vee = Pin 16 
GND = Pin 8 

I. 

PIN CONFIGURATION 

54174 54S/74S 

100 
-4.0 

50 
-2.0 

50 
-2.0 

50 
-2.0 

-2/-6.5 (a) 
20 

54LS/74LS 

40 
-0.8 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-1/-2.6 (a) 
12/24 (a) 



FUNCTIONAL DESCRIPTION 
The "258" has four identical 2-lnput Multi­
plexers with 3-State outputs which select 
four bits of data from two sources under 
control of a common Data Select Input (Sl. 
The 10 inputs are selected when the Select 
Input is lOW and the 11 inputs are selected 
when the Select Input is HIGH. Data ap­
pears at the outputs in inverted (comple­
mentary) form. 

The "258" is the logic implementation of a 4-
pole, 2-position switch where the position of 
the switch is determined by the logic levels 
supplied to the Select Input. 

TRUTH TABLE 
OUTPUT SELECT 
ENABLE INPUT 

OE S 

H X 
l H 
l H 
l l 
l l 

H = HIGH voltage level 
l = lOW voltage level 
X = Don't care 

DATA 
INPUTS 

10 11 

X X 
X l 
X H 
l X 
H X 

(Z) = High impedance (off) state 

LOGIC DIAGRAM 

OUTPUTS 

Y 

(Z) 

H 
l 
H 
l 

Outputs are forced to a high impedance 
"off" state when the Output Enable Input 
(OE) is HIGH. All but one device must be in 
the high impedance state to avoid currents 
exceeding the maximum ratings if outputs 
of the 3-State devices are tied together, 
Design of the Output Enable signals must 
ensure that there is no overlap when outputs 
of 3-State devices are tied together. 

OE loa 11a lOb '1b IOe '1c IOd '1d S 
(15) (2) (3) (5) (6) (14) (13) (11) (10) (1) 

vee = Pin 16 
GND = Pin 8 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

VOL Output lOW voltage Vee = Min 10l = 20mA 

10l = 12mA 

10l = 24mA 

VOH Output HIGH voltage Vee = Min 
10H = See Fan Out Table 

los Output short circuit current Vee = Max, VOUT = OV 

Icc Supply current Vee = Max Outputs HIGH 

Outputs lOW 

Outputs "off" 

NOTES 

b. For family de characteristics. see inside front cover for 54/74 and 54H174H. and see 
inside back cover for 5451745 and 54l5/74l5 specifications, 

c. This parameter for Commercial range only. 

!i(gnotiC!i 

54/74 

Min Max 

54S/74S 54LS174LS 

Min Max Min Max 

0.5 

0.4 

0.5 (c) 

2.4 2.4 

-40 -100 -30 -100 

56 7.0 

81 14 

87 19 

UNIT 

V 

V 

V 

V 

mA 

mA 

mA 

mA 
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AC CHARACTERISTICS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tPLH Propagation delay 
tPHL Data to output 

tPLH Propagation delay 
tPHL Select to output 

tPZH Output enable to HIGH level 

tPZL Output enable to LOW level 

tpHZ Output disable from HIGH level 

tPLZ Output disable from LOW level 

AC WAVEFORMS 
PROPAGATION DELAY DATA 

AND SELECT OUTPUT 

TEST CONDITIONS 

Figure 1 

Figure 1 

Figure 2 

Figure 3 

CL = 5pF 
Figure 2 

CL = 45pF 

Figure 3 
CL = 5pF 

CL = 45pF 

54/74 545/745 54LS174LS 

CL'15pF CL ' 45pF 
RL '280n RL' 66m 

Min Max Min Max Min Max 

6:0 14 
6.0 14 

12 21 
12 24 

19.5 16 

21 24 

8.5 15 

43 
14 15 

19 

3-STATE ENABLE TIME TO HIGH LEVEL 

& DISABLE TIME FROM HIGH LEVEL 

r:::.:----'""'\I~;.._:::::1.5V 

VM ~ 1.5V for 54/74 and 54S/74S; VM ~ 1.3V for 54LS/74LS. VM ~ 1.5V for 54174 and 5451745; VM ~ 1.3V for 54L8/74L5. 

Figure 1 Figure 2 

3-STATE ENABLE TIME TO LOW LEVEL 

& DISABLE TIME FROM LOW LEVEL 

~"" .• v 
'--___ oJ Lo .• v 

VM ~ 1.5V for 54174 and 548/745; VM ~ 1.3V for 54LS/74LS. 

Figure 3 
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UNIT 

ns 
ns 

ns 
ns 

ns 

ns 

ns 

ns 



54174259-See 9334 

54LS174LS259 (Preliminary data) 

DESCRIPTION 
The "259" is an 8-Bit Addressable Latch 
with these control inputs; three Address in­
puts (AO. A1. A2). an active LOW Enable 
input (E) and an active LOW Clear input 
(CLR). Each latch has a common D input and 
a separate 0 output. The "259" combines 
the features of a 1-of-8 demultiplexer and 8-
bit transparent latch into one 16 pin pack­
age. 

FEATURES 
• Combines demultiplexer and 8-bit 

latch 
•. Serial-to-Parallel capability 
• Output from each storage bit available 
• Random (Addressable) data entry 
• Easily expandable 
• Common Clear input 
• Useful as dual 1-of-8 active HIGH 

decoder 
• See the NE590 for 250 mA output 

version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55'C to +125°C 

Plastic DIP N74LS259N 

Ceramic DIP N74LS259F S54LS259F 

Flatpak S54LS259W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

AO. A1. A2 Address inputs 

D Data input 

E Latch Enable (active LOW) input 

CLR Clear (active LOW) input 

00-0 7 Latch outputs 

NOTE 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

SmDDliCS 

IIH (itA) 
IlL (rnA) 

IIH (itA) 
IlL (rnA) 

IIH CltA) 
IlL (rnA) 

IIH (itA) 
IlL (rnA) 

IOH (itA) 
IOL (rnA) 

LOGIC SYMBOL 

y i I r 
D Ao A, A2 

'4-< E 

'5-< eLR 

Qo Q, Q2 Q3 Q4 Qs Q6 Q7 

1 1 1 1 ! ,10 ,I, ,~ 

Vce = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

20 
-0.4 

20 
-0.4 

40 
-0.8 

20 
-0.4 

-400 
418 (a) 

403 



FUNCTIONAL DESCRIPTION 
The "259" Addressable Latch has four dis­
tinct modes of operation and are selectable 
by controlling the Clear and Enable inputs 
(see the function table). In the addressable 
latch mode, data at the Data' (D) inputs is 
written into the addressed latches. The ad­
dressed latches will follow the data input 
with all unaddressed latches remaining in 
their previous states. ·In the memory mode, 
all latches remain in their previous states 
and are unaffected by the data or address 
inputs. To eliminate the possibility of enter­
ing erroneous data in the latches, the enable 
should be held HIGH (inactive) while the ad­
dress lines are changing. In the 1-of-8 de­
coding or demultiplexing mode, (CLR = E = 
LOW) addressed outputs will follow the lev­
el of the 0 inputs with all other outputs LOW. 
In the clear mode, all outputs are LOW and 
unaffected by the address and data inputs. 

LOGIC DIAGRAM 

vee = Pin 16 
GND = Pin 8 
( ) = Pin Number. 

404 

D AO 

(13) (1) 

MODE SELECT -FUNCTION TABLE 

OPERATING INPUTS OUTPUTS 

MODE CLR E D AO Af A2 00 01 02 03 

Clear L H X X X X L L L L 

Demultiplex L L d L L L Q=d L L L 
(active HIGH . L L. d H L L L Q=d L L 

decoder L L d L H L L L Q=d L 
when D=H) · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · L L d H H H L L L L 

Store 
H H X X X (do nothing) X qO q1 q2 q3 

f.\ddressable H L d L L L Q=d q1 q2 q3 
latch H L d H L L qO Q=d q2 q3 

H L d L H L qO q1 Q=d q3 · · · · · · H L 

H = HIGH Yoltage level steady state 
L = LOW vollage level sleady slale 
X = Don't care 

· · · · · · d H 

· · · · · · · · · · · · H H qO q1 

d = HIGH or LOW dala one selup lime prior 10 LOW·lo·HIGH Enable Iransilion 

· · · 
q2 

q = Lower case letters indicate the state of the referenced output established during the 
last cycle in which it was addressed or cleared. 

Al 

(2) 

A2 

(3) 

CLR 

(15) 

sagnolics 

· · · 
q3 

04 

L 

L 
L 
L · · · L 

q4 

q4 
q4 
q4 · • · 
q4 

05 06 07 

L L L 

L L L 
L L L 
L L L 

· · · · · · · · · L L O=d 

q5 qa q7 

q5 qa q7 
q5 qa q7 
q5 qa q7 · · · · · · · · · 
q5 qa Q=d 



a '" ADuRESSAILE LAICH 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS Min Max 

ICC Supply current Vce = Max 

AC CHARACTERISTICS: TA=25"C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay 
Figure 1 

tpHL Enable to output 

tpLH Propagation delay 
Figure 2 

tpHL Data to output 

tpLH Propagation delay 
Figure 3 

tpHL Address to output 

tpHL Propagation delay clear to output Figure 4 

NOTE 

b. For family de characteristics. aee inside front coyer for 54/74 and 54H/74H. and see 
inside back cover for 54S 17 4S and 54LS 17 4LS specifications. 

54174 

Min Max 

AC SETUP REQUIREMENTS: T A = 25"C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw Enable pulse width Figure 1 

tw Clear pulse width Figure 4 

tsCH) Setup time HIGH Data to Enable Figure 5 

thCH) Hold time HIGH Data to Enable Figure 5 

tsCL) Setup time LOW Data to Enable Figure 5 

thCL) Hold time LOW Data to Enable Figure 5 

ts Setup time Address to Enable Cc) Figure 6 

th Hold time Address to Enable Cd) Figure 6 

NOTES 

c. The Address to Enable setup time is the time before the HIGH-to-LOW Enable transition 
that the Address must be stable 80 that the correct latch is addressed and the other 
latches are not affected. 

d. The Address to Enabie hold time is the time after the LOW·to-HiGH Enable tran.~ion 
that the Address must be stable 80 that the correct latch is addressed and the other 
latches are not affected. 

Si.!lDOliC9 

54174 

Min Max 

54/74 SERIES 11251" 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

36 mA 

54S/74S 54LS174LS 

CL = 15pF 
UNIT 

RL = 2kO 

Min Max Min Max 
35 ns 
24 ns 

32 ns 
21 ns 

38 ns 
29 ns 

27 ns 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

15 ns 

15 ns 

20 ns 

0 ns 

15 ns 

0 ns 

0 ns 

10 ns 
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AC WAVEFORMS 

PROPAGATION DELAY ENABLE TO OUTPUT 
AND ENABLE PULSE WIDTH 

VM = 1.5V for 54/74 and 545/745; VM = 1.311. for 54L5/74L5. 

Figure 1 

PROPAGATION DELAY 
ADDRESS TO OUTPUT 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5. 

Figure 3 

DATA SETUP AND HOLD TIMES 

VM = 1.5V for 54/74 and 545/745. VM = 1.3V for 54L5/74L5 

=0 

The shaded areas indicate when the input is permitted to change for predictable output 
performance. Figure 5 

54174 SERIES "251" 

PROPAGATION DELAY 
DATA TO OUTPUT 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5. 

Figure 2 

CLEAR TO OUTPUT DELAY 
AND CLEAR PULSE WIDTH 

VM - 1.5V for 54/74 and.545/745; VM = 1.3V for 54L5/74L5. 

Figure 4 

ADDRESS SETUP AND HOLD TIMES 

An Address Stable 

ts = 0 

VM = 1.5V for 54/74 and 5451745. VM = 1.3V for 54L5/74L5 
The shaded areas indicate when the .input is permitted to change for predictable output 
performance. Figure 6 
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54S/74S260 
54LS174LS260 

PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=O"C to +70'C VCC=SV± 10%; TA=-5S'C to +12S'C 

Plastic DIP Fig. A N74S260N • N74lS260N 

Ceramic DIP Fig. A N74S260F • N74lS260F S54S260F • S54lS260F 

Flatpak Fig. A S54S260W • S54lS260W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS 54174 54H174H 54S174S 54LS174LS 

Inputs IIH (!LA) 50 20 
III (mA) -2.0 -0.36 

Outputs IOH (!LA) -1000 -400 
IOl (mA) 20 4/8 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54H174H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

ICCH Supply current VCC = Max. VIN = OV 
ICCl Supply current VCC = Max. VIN ~ 4.5V 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tplH Propagation delay Waveform 1 
tpHl 

NOTES 

a. The slashed numbers indicate different parametric values for Military I Commercial 
temperature ranges respectively. 

b. For family do Characteristics see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 545/745 and 54LS/74LS specification. 

54174 

Min Max 

sagnDlics 

54H174H 

Min Max 

Figure A 

54S174S 54LS174LS 

Min Max Min Max 

29 3.2 
45 5.4 

54S174S 54LS174LS 

CL = 15pF CL = 15pF 
RL = 2800 RL = 2KG 

Min Max Min Max 

5.5 15 
6.0 15 

Vee 

UNIT 

mA 
mA 

UNIT 

ns 
ns 
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54LS/74LS261 

DESCRIPTION FEATURES 
• Multiply 4·bjts by 2-bits The "261" is a Multiply Decoder circuit de­

signed to be used in parallel multiplication 
applications. It performs binary multiplica­
tion in a two's-complement form, two bits at 
a time. This device may also be used in a 
parallel-serial multiplier requiring substan­
tially fewer parts than parallel-parallel multi­
plication. 

• Two's complement multiplication 
• Output latch for synchronous 

operation 
• Expandable to n-bits 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-5S"C to +125"<: 

Pla.stic DIP N74LS261N 

Ceramic DIP N74LS261F S54LS261F 

Flatpak S54LS261W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(s) 

PINS DESCRIPTION 

80-8 1 MiJltiplicand inputs 

Mo-M1 Multiplier inputs 

M2 Most significant bit multiplier input 

E Latch Enable input 

00-0 3 Partial product outputs 

04 Most significant bit (active LOW) output 

NOTE 
a The slashed numbers indicate different parametric values for Military/Commercial tem­

perature ranges respectively. 

408 SmOOliCS 

IIH(/LA) 
IIL(mA) 

IIH(/LA) 
IIL(mA) 

IIH (/LA) 
IlL (mA) 

IIH (/LA) 
IlL (mA) 

IOH (/LA) 
IOL (mA) 

iOH (/LA) 
IOL (mA) 

LOGIC SYMBOL 

'3 '4 ,. , 
1 I I I I 

"0 ", "2 "3 "4 
11- M.O 

12- M, 

4- M2 

3- E 
0 0 0, 02 03 04 

I ! ! ! ! ,. 
vcc = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

20 
-0.4 

40 
-0.8 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 

-400 
4/8(a) 



FUNCTIONAL DESCRIPTION 
The "261" is designed to perform binary 
multiplication in two's complement form. two 
bits at a time. 

The M inputs are for the multiplier bits and 
the B inputs are for the multiplicand. The a 
outputs represent the partial product as a 
recoded base-4 number. This recoding ef­
fectively reduces the Wallace-Tree (sum­
ming) hardware requirements by a factor of 
two. 

The outputs represent partial products in 
one's-complement notation generated as a 
result of multiplication. A simple rounding 
scheme using two additional gates is need­
ed for each partial product to generate 
two's complement. 

The leading (most significant) bit of the 
product is inverted for ease in extending the 
sign to left justify the partial-product bits. 

LOGIC DIAGRAM 

Vcc = Pin 16 
GND = Pin 8 
( ) = Pin Numbers 

FUNCTION TABLE 

INPUTS 

E M2 

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

H = HIGH vollage level 
L = LOW vollage level 

M1 

X 
L 
L 
H 
H 
L 
L 
H 
H 

MO 

X 
L 
H 
L 
H 
L 
H 
L 
H 

OUTPUTS 

04 03 02 

-
Q4 Q3 Q2 
H L L 

~4 B4 B3 
B4 B4 B3 
B4 B3 B2 
B4 B3 B2 
B4 84 B3 
B4 B4 83 
H L L 

q = Lower case letters indicate the state of the referenced output one setup time prior to 
the HIGH·to·LOW Enable transition. 

Bn = The logic levsl on the referenced multiplicand input. 

B'114) 

0, 

S(gnotil:S 

01 00 

Q1 QO 
L L 
B2 B1 
B2 B1 
B1 BO 
B1 BO 
82 81 
82 81 
L L 

BO 113) 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

VCC = Max. Mil 
ICC Supply cur~ent 

VIN=-OV Com 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay 
Figure 1 

tpHL Enable to output 

tpLH Propagation delay 
Figure 2 or 3 

tPHL M inputs to outputs 

tpLH Propagation delay 
Figure 2 or 3 

tpHL B inputs to outputs 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 54S 17 4S and 54LS 17 4LS specifications. 

54174 

Min Max 

AC SETUP REQUIREMENTS: T A = 25"C (See Section 4 for Test Circuits and Conditions) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

tw Enable pulse width Figure 1 

ts Setup time M input to Enable Figure 4 

th Hold time M input to Enable Figure 4 

ts Setup time B input to Enable Figure 4 

th Hold time B input to Enable Figure 4 

410 SI!)DlbCS 

54/14 SERIES 11261" 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

38 rnA 

40 rnA 

54S/74S 54LS174LS 

CL = 15pF UNIT 
RL = 2kO 

Min Max Min Max 

35 ns 
30 ns 

40 ns 
35 ns 

42 ns 
37 ns 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

25 ns 

17 ns 

0 ns 

15 ns 

0 ns 



AC WAVEFORMS 

ENABLE TO OUTPUT DELAYS 
AND ENABLE PULSE WIDTH 

YM = 1.5Y for 54174 and 54S; YM = 1.3Y for 54LS174LS 

Figure 1 

PROPAGATION DELAY M or B INPUTS TO Q OUTPUTS 

MorB ~_VM ___ --J-I-VM 

~~ ~-t-VM 
a ~~V_M __________ J~VM 

YM = 1.5Y for 54174 and 54S; YM = 1.3Y for 54LS174LS 

Figure 3 

54/74 SERIES"!Bl" 

PROPAGATION DELAY M or B INPUTS TO Q OUTPUTS 

YM = 1.5Y for 54174 and 54S; VM = 1.3V for 54LS174LS 

Figure 2 

M OR B SETUP AND HOLD TIMES 

Mar B 

VM = 1.5V for 54174 and 54S; VM = 1.3Y for 54LS174LS 

The shaded areas indicate when the input is permitted to change for predictable output 

performance. Figure 4 
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TYPICAL APPLICATION DATA 
Multiplication of the numbers 26 (multipli­
cand) by 29 (multiplier) in decimal,binary, 
and 2-bit-at-a-time-binary is shown here: 

DECIMAL BINARY 

Sign 
Bit 

011010 

2-BIT-AT-A-TIME BINARY 

Sign 
Bit 

011010 
(+2)(-1)(+1) 

B 26 
M 29 

234 
52 
754 

000000 6 
g::~~~} 00000011010 } 3 

111100110 Partial 

011010 Partial 0110100 Products 

011010 Products 
011010 

000000 

Sign PrOd!lct 
Bit 

Two points should be noted in the 2-bit-at-a­
time-binary example above. First, in posi­
tioning the partial products beneath each 
. other for final addition, each partial product 
is shifted two places to the left of the partial 
products above it instead. of one place as is 
done in regular multiplication. Second, the 
msb of the partial product (the sign bit) is 
extended to the sign-bit column of the final 
answer. A substantial reduction of multipli­
cation time, cost, and power is obtained by 
implementing a parallel partial-product-gen­
eration scheme using a 2-bit-at-a-time algo­
rithm, followed by a Wallace Tree summa­
tion. 

Partial-product-generation rules of the algo­
rithm are: 

1. Examine two bits of multiplier M plus the 
next lower bit. For the first partial product 
(PP 1) the next lower bit is zero. 

2. Generate partial product (PPi) as shown 
in the following table: 

3. Weight the partial products by indexing 
each two places left relative to the next­
less-significant product. 

4. Extend the most-significant bit of the par­
tial product to the sign-bit place value of 
the final product. 

tl101111100101 

Sign Product 
Bit 

I 
PP8 PP7 

MULTIPLER BITS 
FROM STEP 1 

221-1 221-2 221-3 

0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 

1 0 1 

1 1 0 

1 1 1 

EXAMPLE OF ALGORITHM 

M = 29 = T01~Ta O;y:::r B = 26 = 011010 

-r +1B 00000011010 
110 -IB 111100110 

+2B 0110100 
011 

The summation of these partial products 
was shown in the 2-bit-at-a-time binary mUl­
tiplication example above. 

412 9!!)IOtiC9 

I 
PP6 PP5 

OPERATOR 
SYMBOL 

0 
+1B 
+1B 
+2B 
-2B 

-1B 

-1B 

0 

The 54/74LS261 generatea partial pro­
ducts according to this algorithm with two 
exceptions: 

1. The one's complement is generated for 
the cases requiring the two's comple­
ment. The two's complement can be ob­
tained by adding one to the one's com­
plement; this rounding can be done by 
using one NAND gate and one AND gate 
as shown in Figure B. 

2. The most-significant bit is complemented 
to reduce the hardware required to ex­
tend the sign bit. This extension can be 
accomplished by adding a hard-wired 
logic 1 in bit pOSition 221+15 of each 
partial product and also in bit position 
2 16 of the first partial product (PP 1). 

3. In general, the 4x2 bit 54/74LS261 can 
be expanded for use in 4m x 2n bit multi­
pliers. Partial-product generation uses m 
x n 54/74LS261s, m x n T 16 
54/74LSOOs, and m x n T 16 

I I 
PP4 PP3 PP2 PP1 

TO OBTAIN 
PARTIAL PRODUCT 

Replace multiplicand by zero 
Copy multiplicand 
Copy multiplicand 
Shift multiplicand left one bit 
Shift two's complement of 
mulfiplicand left one bit 
Replace multiplicand by 
two's complement 
Replace multiplicand by 
two's complement 
Replace multiplicand by zero 

o 
I 

54/74LS06s. The size of the Wallace 
Tree and ALU requirements vary depend­
ing on the size of the problem. The count 
for the 16 x 16 bit multiplier is: 

32 S54LS261/N74LS261 
2 S54LSOO/N74LSOO 
2 S54LS08/N74LS08 

56 54H183/74H183-
7 S54LS181/N74LS181 
2 S54LS182/N74LS182 

• Not currently available from Signetics. 



LATCH 
CONTROL 0-

"'" 6 

I 
B4 B3 B2 B1 BO 

M2 

G 
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54LS174LS266 PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP Fig. A N74LS266N 

Ceramic DIP Fig. A N74LS266F S54LS266F 
Figure A 

Flatpak Fig. A S54LS266W TRUTH TABLE 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 
INPUTS OUTPUT 

PINS 54174 54H174H 54S174S 54LS174LS 

Inputs IIH (/LA) 20 
IlL (rnA) -0.36 

Outputs IOH (/LA) -400 
IOL (rnA) 4/8(a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

A 

L 
L 
H 
H 

H.= HIGH voltage level 
l = lOW voltage level 

54174 54H174H 54S/74S 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

ICC Supply current VCC = Max, VA = OV 
VB = 4.5V 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Waveform 1, 
tpHL A or B to output other input LOW 

tpLH Propagation delay Waveform 2, 
tpHL A or B to output other input HIGH 

NOTES 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de Characteristics see inside front cover for 54/74 and 54H 17 4H. and see 
inside back cover for 5481748 and 54LS/74LS specification. 

54174 

Min Max 

414 lijglltieli 

54H174H 

Min Max 

Min Max 

54S174S 

Min Max 

B Y 

L H 
H L 
L L 
H H 

54LS174LS 

Min Max 
UNIT 

13 rnA 

54LS/74LS 

CL = 15pF 
UNIT 

RL = 2KO 

Min Max 

30 ns 
30 ns 

30 ns 
30 ns 



·DCTAL 0 FLIP FLOP 

74S273 
54LS/74LS273 

DESCRIPTION 

The "273" is an Octal D Flip-Flop used pri­
marily as an 8-bit positive-edge-triggered 
storage register. Data on the D inputs is 
transferred to storage during the LOW-to­
HIGH transition of the clock pulse. The Mas­
ter Reset (MR) input asynchronously clears 
all flip-flops when LOW. 

FEATURES 

• Ideal buffer for MOS Microprocessor 
or Memory 

• Eight edge-triggered D flip-flops 
• High speed Schottky version available 
• Buffered common clock 
• Buffered, asynchronous Master Reset 
• Slim 20-Pin plastic and ceramic DIP 

packages 
• See "377" for Clock Enable version 
• See "373" for transparent latch version 
• See "374" for 3-state version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +70'C VCC=5V± 10%; TA=-55'C to +125'C 

Plastic DIP N74S273N • N74LS273N 

Ceramic DIP N74S273F • N74LS273F S54LS273F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLEcal 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input IIH (/LA) 
IlL (rnA) 

DO - D7 Parallel Data inputs IIH (/LA) 
IlL (rnA) 

MR Master Reset (active LOW) input IIH (/LA) 
IlL (rnA) 

00- 07 Outputs IOH (/LA) 
IOL (rnA) 

NOTES 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively, 

Smnotics 

54/74 SERIES "273" 

LOGIC SYMBOL 

t i r i y 'j 'I 'j 
DO 0, 02 03 D. Os 06 07 

11- ep 

'--c MR 

DO D, D2 D3 D. DS D6 D7 

! ! 1 ! ,'2 ,~ ,'6 ,I. 

Vee =- Pin 20 
GND ~ Pin 10 

PIN CONFIGURATION 

54174 54S/74S 54LS174LS 

50 20 
-2.0 -0.4 

50 20 
-2.0 -0.4 

50 20 
-2.0 -0.4 

-1000 -400 
20 4/8(a) 

415 



OCTAt D FLlP·FLOP 54/74 SERIES "273" 

FUNCTIONAL DESCRIPTION MODE SELECT - FUNCTION TABLE 

The "273" has eight edge-triggered D-type 
flip-flops with individual D inputs and Q out­
puts. The common buffered Clock (CP) and 
Master Reset (MR) inputs load and reset 
(clear) all flip-flops simultaneously. 

OPERATING MODE 
INPUTS OUTPUTS 

The register is fully edge triggered. The 
state of each D input, one setup time before 
the LOW-to-HIGH clock transition, is trans­
ferred to the corresponding flip-flop's Q out­
put. 

All outputs will be forced LOW independent­
ly of Clock or Data inputs by a LOW voltage 
level on the MR input. The device is useful 
for applications where the true output only is 
required and the Clock and Master Reset 
are common to all storage elements. 

LOGIC DIAGRAM 

CP 

DO 

(3) 

0, 

(4) 

MR CP 

Reset (clear) L X 

Load "1" H t 

Load .. a" H t 
H == HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the lOW-ta-HIGH clock transition. 

L = LOW voltage level steady state. 
I = LOW voltage level. one setup time prior to the lOW·to-HIGH clock transition. 
X = Don't care. 
t = LOW-to-H.IGH clock transition. 

D. 
(7) 

04 

(13) 

Os 
(14) 

.... 
(17) 

On 

X 

h 

I 

07 

(18) 

_(1) 
MR~--~:)O~------~--~----~--+-~--~--~--~~-+----~--~----~--~----~--+---~ 

vcc = Pin 20 
GND = Pin 10 
( ) = Pin numbers 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

ICC Supply current VCC = Max 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum clock frequency Figure 1 

tpLH Propagation delay 
Figure 1 

tPHL Clock to output 

tpHL Propagation delay MR to output Figure 2 

NOTE 
b. For family de characteristics, see inside front cover 54/74 and 54H/74H, and see 

inside back cover for 5481748 and 54LS/74LS specifications. 

416 sagnotics 

54174 

Min Max 

Os 06 

54S174S 54LS174LS 

Min Max Min Max 

150 27 

54S174S 54LS174LS 

CL = 15pF CL = 15pF 
RL = 2800 RL = 2KO 

Min Max Min Max 

75 30 

15 21 
15 23 

15 30 

On 

L 

H 

L 

(19) 

Cl7 

UNIT 

mA 

UNIT 

MHz 

ns 
ns 

ns 



AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tW(l) Clock pulse width (lOW) 

tw Master Reset pulse width 

tS(H) Setup time HIGH data to CP 

th(H) Hold time HIGH data to CP 

tS(l) Setup time lOW data to CP 

th(l) Hold time lOW data to CP 

tree Recovery time MR to CP 

AC WAVEFORMS 

CP 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

a----., 

54174 5451745 54LS174LS 
TEST CONDITIONS 

Min Max Min Max Min Max 

Figure 1 7.0 20 

Figure 2 10 20 

Figure 3 5.0 15 

Figure 3 3.0 0 

Figure 3 5.0 15 

Figure 3 3.0 0 

Figure 2 5.0 15 

DATA SET-UP AND HOLD TIMES 

CP 

o 

a 'VM ~ 
VM = 1.5V for 54/74 and 5451745; VM = 1.3V for 54L5/74L5. 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

VM = 1.5V for 54/74 and 54S/74S. VM = 1.3V for 54L5/74L5. The shaded areas indicate when the input is permitted to change for 

Figure 1 

MASTER RESET PULSE WIDTH, MASTER RESET TO 
OUTPUT DELAY AND MASTER RESET TO 

CLOCK RECOVERY TIME 
.,.., I 

Ftw-~t"CIr----
CP __ ~ ______ .JIVM 

l-tPHL-1 
a \ ..... VM __ .J/ 

VM = 1.5V for 54/74 and 545/745. VM = 1.3V for 54L5/74L5. 

Figure 2 

predictable output performance. Figure 3 

Si!lDOliCS 417 



54174279 
54LS174LS279 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = 5V ± 5'4; TA = O·C to +70·C VCC = 5V ± 10'10; TA = -SS·C to +125·C 

Plastic DIP Fig. A N74279N • N74LS279N 

Ceramic DIP Fig. A N74279F • N74LS279F S54279F • S54LS279F 

Flatpak Fig. A S54279W • S54LS279W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE <a) 

PINS 54174 54H174H 54S/74S 54LS/74LS 

Inputs 
hH (J.lA) 40 20 
III (mA) -1.6 -0.4 

Outputs 
IOH (J.lA) -800 -400 
IOl(mA) 16 4/8(8) 

PIN CONFIGURATION 

Figure A 

TRUTH TABLE 
INPUTS OUTPUT 

51 S2 R Q 

L L L h 
L X H H 
X L H H 
H H L L 
H H H No change 

L LOW voltage level. 
H HIGH voltage level. 
X Don't care. 
h = The output is HIGH as long as 5, or 52 is LOW. 

If all inputs go HIGH simultaneously. the output 
state is indeterminate; otherwise it follows the 
truth table. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

54174 54H174H 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

lee Supply current Vee = Max, VR = OV, Vs = 4.5V 30 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions.) 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
tPHl Set to output 

tpHl Propagation delay 
Reset to output 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54174 and 54H174H, and see 
Inside back cover for 545/745 and 54L5/74L5 specification. 

418 

54174 54H/74H 

CL - 15pF 
RL = 400fl 

Min Max Min Max 

22 
15 

27 

54S/74S 54LS174LS 
UNIT 

Min Max Min Max 

7.0 mA 

54S174S 54LS/74LS 

CL -1.5pF UNIT 
RL = 2kfl 

Min Max Min Max 

22 n5 

15 ns 

27 ns 



54S174S280 

DESCRIPTION 
The"2S0" is a 9-Bit Parity Generator! 
Checker with Odd and Even parity outputs to 
facilitate operation of either odd or even 
parity application. It is used for detecting 
errors in high speed data transmission and 
retrieval systems. Expansion is easily ac­
complished by serial or parallel cascading 
of any number of stages. 

FEATURES 

• Buffered inputs - one normalized load 
• Word-length easily expanded by 

cascading 
• Similar pin configuration to "180· for 

easy system up-grading 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP N74S2S0N 

Ceramic DIP N74S2S0F S54S2S0F 

Flatpak S54S2S0W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

10-ls Data inputs 

};E Even parity output 

};O Odd parity output 

NOTE 

B. The slashed numbers Indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

IIH (/LA) 
IlL (rnA) 

IOH (ILA) 
IOL (rnA) 

IOH (/LA) 
IOL (rnA) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

LOGIC SYMBOL 

9 10 11 12 13 2: 4 

vcc = Pin 14 
GND = Pin 7 

PIN CONFIGURATION 

54174 54S174S 

50 
-2.0 

-1000 
20 

-1000 
20 

54LS174LS 

54174 54S174S 54LS/74LS 
PARAMETER TEST CONDITIONS 

I Mil 
ICC Supply current VCC = Maxr 

Com 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 548/748 and 54LSJ74LS specifications. 

Si!jDOliCS 

• Min Max Min Max Min Max 
UNIT 

99 rnA 

105 rnA 

419 



FUNCTIONAL DESCRIPTION 
The "280" is a 9-bit parity generator or 
checker commonly used to detect errors'in 
high speed data transmission or data re­
trieval systems. Both Even and Odd parity 
outputs are available for generating or 
checking even or odd parity on up to nine 
bits. 

The Even parity output (2:E) is HIGH when an 
even number of data inputs (10 -18) are 
HIGH. The Odd parity output (2:0) is HIGH 
when an odd number of data inputs are 
HIGH. 

Expansion to larger word siies is accom­
plished by tying the Even outputs (l:E) of up 
to nine parallel devices to the data inputs of 
the final stage. This expansion scheme al­
lows an 81 bit data word to be checked in 
less than 40ns with the "5280". 

TRUTH TABLE 

INPUTS OUTPUTS 

Number of HIGH 2:E 2:0 
data Inputs (Io-IS) 

Even H L 

Odd L H 

LOGIC DIAGRAM 

vee = Pin 14 
GND = Pin 7 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL=15pF 
RL=2S00 

Min Max Min Max Min Max 

tpLH Propagation delay Figures 1 & 2 21 
tPHL Data to Even output 18 

tpLH Propagation delay Figures 1 & 2 21 
tpHL Data to Odd output 18 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.5V lor 64174 and 64SI748; VM - 1.3V for 54L8174L8 VM = 1.5V for 54174 and 5481748; VM = 1.3V for 54L8174L8 

Figure 1 Figure 2 

420 !i~nltiC!i 

UNIT 

ns, 
ns 

ns 
ns 



4 BIT FULL ADDER WITH FAST CARRY 

54LS174LS283 

DESCRIPTION 
The "283" is a high speed 4-bit 8inary Full 
Adder with internal carry lookahead. It ac­
cepts two 4-bit binary words (A1-A4. 81-84) 
and a Carry input (CIN). The sum of the two 
4-bit words is combined with the carry input 
and presented at the four Sum outputs (~1-
~4) and the Carry output (COUT). It oper­
ates with either HIGH or LOW operands 
(positive or negative logic). 

FEATURES 

• High speed 4-bit binary addition 
• Cascadeable In 4-bit increments 
• Fast internal carry lookahead 
• Power pins located on corner pins 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O"C to +70"C VCC=5V± 10%; TA=-55"C to + 125"C 

Plastic DIP N74LS283N 

Ceramic DIP N74LS283F S54LS283F 

Flatpak S54LS283W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

A1-A4 Operand A inputs 

81-84 Operand 8 inputs 

CIN Carry input 

~1-~4 Sum outputs 

COUT Carry output 

NOTE 

a. The slashed numbers indicate c:tifferent parametric values for Military/Commercial 
temperature ranges respectively. 

Si!lDotiCS 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IOH (/LA) 
IOL (rnA) 

IOH (/LA) 
IOL (rnA) 

54/74 SERIES '1283" 

LOGIC SYMBOL 

5 6 3 2 14 1S 12 11 

vee = Pin 16 
GND = Pin B 

4 1 13 10 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

40 
-0.8 

40 
-0.8 

20 
-0.4 

-400 
4/8(a) 

-400 
4/8(a) 

421 



FUNCTIONAL DESCRIPTION 
The "283" adds two 4-bit binary words (An 
plus Bn) plus the incoming carry. The binary 
sum appears on the Sum outputs (~1-~4) 
and the outgoing carry (GOUT) according to 
the equation: 

GIN + (Al + 81) + 2(A2 + 82) + 4(A3 + 83) 
+ 8(A4 + 84) = l:1 + 2 l:2 + 4 l:3 + 8 l:4 + 
16GOUT 

Where (+) = plus 

PINS CIN A1 A2 Aa A4 

Logic Levels L L H L H 

Active HIGH 0 0 1 0 1 

Active LOW 1 1 0 1 0 

Due to the symmetry of the binary add func­
tion the "283" can be used with either all 
active HIGH operands (positive logic) or 
with all active LOW operands (negative log­
ic)-see Table "A". With active HIGH inputs, 
GIN cannot be left open; it must be held LOW 
when no "carry in" is intended. 
Interchanging inputs of equal weight does 
not affect the operation, thus GIN, A 1, B 1 
can arbitrarily be assigned to pins 5, 6, 7 
etc. 

81 82 8a 84 ~1 ~2 ~3 ~4 COUT 

H L L H H H L L H 

1 0 0 1 1 1 0 0 1 

0 1 1 0 0 0 1 1 0 

Table A 

LOGIC DIAGRAM 

CIN A1 

(7) (5) 

vee = Pin 16 
GND = Pin 8 
( ) = Pin numbers 

422 

., 
(6) 

54LS174LS28a 

" •• A3 83 

(3) (2) (14) (15) 

smnotics 

(10 + 9 = 19) 

(carry + 5 + 6 = 12) 

A4 84 

(12) (11) 

(9) 

COUT 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 

lOS Short circuit current VCC = Max -15 -100 

I VIN = OV 39 
ICC Supply current VCC = Max I VIN = 4.5V 34 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay 
Figures 1 & 2 

tpHL CIN to};l 

tpLH Propagation delay 
Figures 1 & 2 

tpHL CIN to};2 

tpLH Propagation delay 
Figures 1 & 2 

tpHL CIN to};3 

tpLH Propagation delay 
Figures 1 & 2 

tpHL CIN to};4 

tpLH Propagation delay 
Figures 1 & 2 

tPHL Ai or Bi to };i 

tpLH Propagation delay 
Figure 2 

tPHL CIN to COUT 

tpLH Propagation delay 
Figures 1 & 2 

tpHL Ai or Bi to COUT 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 64H/74H, and see 
inside back cover for 548J748 and 54LS/74LS specifications. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.5V for 54/74 and 54S/748; VM = 1.3V for 54LS/74L8 

Figure 1 

9i!100tiC9 

54174 54S174S 54LS174LS 

CL = 15pF 
RL = 2kn 

Min Max Min Max Min Max 

24 
24 

24 
24 

24 
24 

24 
24 

24 
24 

17 
17 

17 
17 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.5V for 64/74 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 2 

UNIT 

rnA 

rnA 

rnA 

UNIT 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 
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64 BIT RANDOM ACCESS MENU.! (OPEN cOELiC lOR) 

DESCRIPTION 

54S/74S289 (3101A) 
54LS/74LS289 (Preliminary data) 

See Signetlcs Memory Data Manual for 
3101A Specifications 

FEATURES 
• 16-words by 4-bit memory 
• On-chip a.ddresa decoding 
• Inverted data at outputs 

The "289" is a 64-Bit high-speed 
Read 1 Write Random Access Memory for 
use as a "scratch pad" memory with non­
destructive read-out. Memory cells are or­
ganized in a matrix to provide 16 words of 
lour bits each. Four buffered Address (AO­
A3) inputs are decoded on the chip to select 
one of the 16 memory words for resd or write 
operations. Four buffered dats inputs (01-
04) and four open-collector data outputs are 
provided for versatile memory expansion. 
Dsta at the outputs is inverted from the data 
which was written into the memory. When 
the write mode is selected the outputs are 
HIGH. 

• Open collector outputs for easy 
expansion 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O"C to +7O"C YCC=5V± 10%; TA=-55"C to + 125"C 

Plastic DIP N74LS289N 

Ceramic DIP N74lS289F S54lS289F 

Flatpak S54LS289W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCR.IPTION 

AO-A3 Address inputs 

CS Chip Select (active lOW) enable input 

WE Write Enable (active LOW) input 

01-04 Oats inputs 

°1:°4 Data (inverting) outputs 

NOTE 
8. The slashed numbers indicate different parametric values for Military I Commercial 

temperature ranges respectively. 

424 9~nDtic9 

IIH (p,A) 
ill (p,A) 

ilH (p,A) 
IlL (p,A) 

ilH (p,A)· 
ill (p,A) 

IIH (p,A) 
III (p,A) 

IOH (p,A) 
IOl (mA) 

54'74 i 

LOGIC SYMBOL 

10 12 

AO 

13 A3 

vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

11 

64-BIT RANDOM ACCESS MEMORY 

54174 3101A 54LS174LS 

25/10 (a) 20 
-150/-100 (a) -100 

-
25/10 (a) 20 

-150/-100 (a) -400 

25/10 (a) 20 
-150/-100 (a) -400 

25/10 (a) 20 
-150/-.100 (a) -400 

+100 +100 
16 12!24 (a) 



FUNCTIONAL DESCRIPTION 
The "289" is a high-speed array of 64 mem­
ory cells organized as 16 words of four bits 
each. A one-of-sixteen address decoder se­
lects a single word which is specified by the 
four Address inputs (AO-A3). A READ oper­
ation is initiated after the address lines are 
stable when the Write Enable (WE) input is 
HIGH and the Chip Select-Memory Enable 
(CS) input is LOW. Data is read at the out­
puts inverted from the data which was writ­
ten into the memory. 

A WRITE operation requires that the WE and 
es inputs be LOW. The address inputs must 
be stable during the WRITE mode for pre­
dictable operation. When the write mode is 
selected the outputs are HIGH. The selected 
memory cells are transparent to changes in 
the data during the WRITE mode. Therefore, 
data must be stable one setup time before 
the LOW-to-HIGH transition of eE or WE. 

MODE SELECT - FUNCTION TABLE 

OPERATING INPUTS 

MODE 
CS WE Dn 

Write-Disable 
Outputs 

Read 

Store-Disable 
Outputs 

H = HIGH voltage level 
L = LOW voltage level 
x = Don't clre 

L L L 
L L H 

L H X 

H X X 

OUTPUTS 

On 

H 
H 

Data 

H 

Data - Read complement of data from addressed word 
location 

BLOCK DIAGRAM 

vee = (16) 
GND = (8) 

ADDRESS 
DECODING 

CHIP ENABLE 

WE (3) 

( ) = Pin number 

READ/WRITE 

BIT 1 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

VOL Output LOW voltage 
Vee = Min 

lee Supply current Vce= Max 

NOTES 

b. For family de characteristics. Bee inside front cover for 54/74 and 54HJ74H, and see 
inside back cover for 545/748 and 54LSJ74LS specifications. 

c. This parameter for Commercial Range only. 

IOL = 12mA 

IOL = 24mA 

Mil 

Com 

Si!lDOliCS 

BIT 2 BIT 3 BIT 4 

54S/74S 54LS174LS 

Min Max Min Max 
UNIT 

0.4 V 

0.5 (c) V 

45 mA 

37 mA 

425 



54LS174LS290 

DESCRIPTION 
The "290" is a high-speed 4-bit ripple type 
decade counter divided into two sections. 
The counter has a divide-by-two section and 
a divide-by-five section which are triggered' 
by HIGH-to-LOW transitions on the clock hi­
puts. Either section can be used separately 
or tied together (Q to CP) to form a BCD or a 
bi-quinary counter. The counter has a 2-input 
gated Master Reset (Clear) and also a 2-
input gated Master Set (Preset 9). 

54/74 SERIES 1129D" 

LOGIC SYMBOL 

10 CPo 

vee = Pin 14 
GND = Pin 7 

1 3 

12 13 

ORDERING CODE (See Section 9 for further Package and Ordering Information) PIN CONFIGURATION 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

vcc = sv ± S%; T A = O'c to '70'C vcc = sv ± 10%; TA = -SS'C to '12S'C 

Plastic DIP N74LS290N 

Ceramic DIP N74LS290F S54LS290F 

Flatpak S54LS290W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CPo Clock (active LOW going edge) input 
to +2 section 

CPl Clock (active LOW going edge) input 
to +5 section 

MR1, MR2 Master Reset (Clear) inputs 

MS1, MS2 Master Set (Preset-9) inputs 

ao Output from +2 section 

aI, a2, a3 Outputs from +5 section 

NOTE 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

hH (jJ.A) 
IlL (rnA) 

IIH (jJ.A) 
IlL (mA) 

IIH (jJ.A) 
IlL (mA) 

IIH (jJ.A) 
IlL (mA) 

IOH (jJ.A) 
IOL(mA) 

IOH (jJ.A) 
IOL(mA) 
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MR2 

EPo 

54174 54S/74S 54LS174LS 

40 
-2.4 

80 
-3.2 

20 
-0.4 

20 
-0.4 

-400 
4/8(8) 

-400 
4/8(8) 



FUNCTIONAL DESCRIPTION MODE SELECTION-TRUTH TABLE 
The "290" is a 4-bit ripple type Decade 
Counter. The device consists of four master­
slave flip-flops internally connected to pro­
vide a divide-by-two section and a divide-by­
five section. Each section has a separate 
clock input to initiate state changes of the 
counter on the HIGH-to-LOW clock transi­
tion. State changes of the a outputs do not 
occur simultaneously because of internal 
ripple delays. Therefore, decoded output 
signals are subject to decoding spikes and 
should not be used for clocks or strobes. 
The 00 output is designed and specified to 
drive the rate fan-out plus the CP 1 input of 
the device. 

A gated AND asynchronous Master Reset 
(MR, • MR2) is provided which overrides 
both clocks and resets (clears) all the flip­
flops. Also provided is a gated AND asyn­
chronous Master Set (MS, • MS2) which 
overrides the clocks and the MR inputs, 
setting the outputs to nine (HLLH). 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may beoper­
ated in various counting modes. In a BCD 
(8421) Counter the CP, input must be exter­
nally connected. to the 00 output. The CPa 
Input receives the incoming count produc­
ing a BCD count sequence. In a symmetrical 
Bi-quinary divide-by-ten counter the 03 
output must be connected externally to the 
CPa input. The input count is then applied to 
the CP, input and a divide-by-ten square 
wave is obtained at output 00. To operate as 
a divide-by-two and a divide-by-five counter 
no external interconnections are required. 
The first flip-flop is used as a binary element 
for the divide-by-two function (CPa as the 
input and 00 as the outputl. The CP, input is 
used to obtain divide-by-five operation at 
the 03 output. 

RESET/SET INPUTS 

MR1 MR2 

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

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

MS1 

L 
X 
H 
L 
X 
X 
L 

BCD COUNT SEQUENCE­
TRUTH TABLE 

OUTPUT 
COUNT 

00 Q1 Q2 

0 L L L 
1 H L L 
2 L H L 
3 H H L 
4 L L H 
5 H L H 
6 L H H 
7 H H H 
8 L L L 
9 H L L 

NOTE: Output 00 connected to input CP,. 

LOGIC DIAGRAM 

) = Pin numbers 

Vee = Pin 14 
GND = Pin 7 

DC CHARACTERISTICS OVER TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

lee Supply current Vee = Max 

NOTE 

b. For family de characteristics, see inside front cover for 54174 and 54HJ74H, and see 
inside back cover for 54S174S and 54LS174LS specifications. 

I Mil 

I Com 

segnoties 

MS2 

X 
L 
H 
X 
L 
L 
X 

Q3 

L 
L 
L 
L 
L 
L 
L 
L 
H 
H 

54n4 

Min Max 

OUTPUTS 

00 01 Q2 Q3 

L L L L 
L L L L 
H L L H 

Count 
Count 
Count 
Count 

54S/74S 54LS/74LS 
UNIT 

Min Max Min Max 

15 mA 

15 mA 
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AC CHARACTERISTICS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S/74S 

PARAMETER TEST CONDITIONS 

Min Max Min Max 

fMAX CPo Input count frequency Figure 1 

fMAX CPl Input count frequency Figure 1 

tPLH Propagation delay 

tpHL CPo Input to 00 Output 
Figure 1 

tPLH Propagation delay 
Figure 1 

tpHL CPl Input to 01 Output 

tPLH Propagation delay 

tpHL CP11nputto 02 Output 
Figure 1 

tPLH Propagation delay 

tPHL CP1 Input to 03 Output 
Figure 1 

tPLH Propagation delay 

tPHL CPo Input to 03 Output 
Figure 1 

tPHL MR Input to any Output Figure 2 

tPLH MS Input to 00 and 03 Outputs Figure 3 

tPHL MS Input to 01 and 02 Outputs Figure 2 

AC SETUP REQUIREMENTS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw CPo Pulse width Figure 1 

tw CP1 Pulse width Figure 1 

tw MR Pulse width Figure 2 

tree Recovery time MRto CP Figure 2 

tree Recovery ti me MS to CP Figure 2 and 3 

AC WAVEFORMS 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5174L5. 
The number of Clock Pulses required between the tPHl and tPLH measurements can be 
determined from the appropriate Truth Tables. 

Figure 1 

. Ji.M v~ 
MRORMS----'I_· 1'--0:--------: r- fW ---r-- t ree :1 

CP I V~,---_ 
tPHL~ 

54174 54S174S 

Min Max Min Max 

.54LS/74LS 

CL = 15pF 
RL = 2kO 

Min Max 

30 

15 

16 

18 

16 

21 

32 

35 

32 

35 

48 

50 

40 

30 

40 

54LS174LS 

Min Max 

15 

30 

15 

25 

25 

Q V~,-____ ..J~ VM = 1.5V lor 54/74 and 545/745; VM = 1.3V for 54L5/74L5. 

428 

VM = 1.5V lor 54/74 and 545/745; VM = 1.3V for 54L5/74L5 

Figure 2 
Figure 3 

!ijgDOliC!i 

UNIT 

MHz 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 



54LS174LS293 

DESCRIPTION 
The "293" is a high-speed 4-bit ripple type 
counter divided into two sections_ The 
counter has a divide-by-two section and a 
divide-by-eight section which are triggered 
by HIGH-to-LOW transitions on the clock in­
puts. Either section can be used separately 
or tied together COO to CP1) to form a 
modul0-16 counter. The counter has a 2-ln­
put gated Master Reset CClear). 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 
vcc ~ sv ± S%; TA ~ O'c to 1O'C vcc ~ sv ± 10%; TA ~ -SS'c to'12S'C 

Plastic DIP N74LS293N 

Ceramic DIP N74LS293F S54LS293F 

Flatpak S54LS293W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CPo Clock (Active LOW going edge) input 
(to+2 Section) 

CPl Clock (Active LOW going edge) input 
(to+8 Section) 

MRI. MR2 Master Reset (Clear) inputs 

00 Output from + 2 section 

01.02.03 Outputs from + 8 section 

NOTE 

a. The slashed numbers indicate different parametric values for Military I Commercial 
temperature ranges respectively. 

S(gDotiCS 

IIH (J.1.A) 
IiL(mA) 

IIH (J.1.A) 
IlL (rnA) 

hH (J.1.A) 
IlL (rnA) 

IOH (J.1.A) 
IOL (rnA) 

IOH (JJ.A) 

IOL(mA) 

LOGIC SYMBOL 

10 CPo 

11 

vee = Pin 14 
GND = Pin 7 

12 13 

PIN CONFIGURATION 

54174 54S174S 54LS/74LS 

40 
-2.4 

40 
-1.6 

20 
-0.4 

-400 
4/8 (a) 

-400 
4/8(1\) 
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FUNCTIONAL DESCRIPTION MODE SELECTION 
The "293" is a 4-bit ripple type Binary 
counter. The device consists of four master­
slave flip-flops internally connected to pro­
vide a divide-by-two section and a divide-by­
eight section. Each section has a separate 
clock input to initiate state changes of the 
counter on the HIGH-to-LOW clock transi­
tion. State changes of the 0 outputs do not 
occur simultaneously because of internal 
ripple delays. Therefore. decoded output 
signals are subject to decoding spikes and 
should not be used for clocks or strobes. 
The 00 output is designed and specified to 
drive the rated fan-out plus the CP 1 input of 
the device. 

A gated AND asynchronous Master Reset 
(MR, MR2) is provided which overrides both 
clocks and resets (clears) all the flip-flops. 

Since the output from the divide-by-iwo 
section is not internally connected to the 
succeeding stages. the device may be oper­
ated in various counting modes. In a 4-bit 
ripple counter the output 00 must be con-

RESET 
INPUTS 

MR1 MR2 QO 

H H 
L H 
H L 
L L 

H = HIGH voltage level 
l = lOW voltage level 
X = Don't care 

L 

nected externally to input CP,. The input LOGIC DIAGRAM 

OUTPUTS 

Q1 Q2 

L L 
Count 
Count 
Count 

Q3 

L 

TRUTH TABLE 

OUTPUT 
COUNT 

QO Q1 Q2 03 

.0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 
8 L L L H 
9 H L L H 

10 L H L H 
11 H H L H 
12 L L H H 
13 H L H H 
14 L H H H 
15 H H H H 

-NOTE: Output 00 connected to Input CP,. 

count pulses are applied to input CPo. Si- ,.-----------------------------------, 
multaneous divisions of 2. 4. 8 and 16 are 
performed at the 00. 0,. 02 and 03 outputs 
as shown in the truth table. As a 3-bit ripple 
counter the input count pulses are applied 
to input CP,. Simultaneous frequency divi­
sions of 2. 4 and 8 are available at the 0,. 02 
and 03 outputs. I ndependent use of the fi rst 
flip-flop is available if the reset function 
coincides with reset of the 3-bit ripple­
through counter. 

( ) = Pin numbers 

VCC = Pin'4 
GND = Pin 7 

Qo 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

I Mil 
Icc Supply current Vcc = Max 

I Com 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 545/748 and 54LS/74LS specifications. 

430 SjgnDliCS 

54n4 

Min Max 

Q, 

54S/74S 54LSn4LS 
UNIT 

Min Max Min Max 

15 rnA 

15 mA 



AC CHARACTERISTICS T A = 25°C (See Section 4 for Test Circulls and Conditions) 

54/74 54S174S 54LS/74LS 

PARAMETER TEST CONDITIONS CL = 15pF 
RL = 2kO 

Min Max Min Max Min Max 

fMAX CPa Input count frequency Figure 1 32 

fMAX CP1 Input count frequency Figure 1 16 

tPLH Propagation delay 16 

tPHL CPa input to Qo output 
Figure 1 

18 

tPLH Propagation delay 16 

tPHL CP1 input to Q1 output 
Figure 1 

21 

tPLH Propagation delay 32 

CP1 input to Q2 output 
Figure 1 

35 tPHL 

tPLH Propagation delay 51 

tpHL CP1 input to Q3 output 
Figure 1 

51 

tPLH Propagation delay 70 

tPHL CPa input to Q3 output 
Figure 1 

70 

tPHL MR Inputto any output Figure 2 40 

AC SETUP REQUIREMENTS T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S/74S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max· Min Max Min Max 

tw CPa Pulse width Figure 1 15 

tw CP1 Pulse width Figure 1 30 

tw MR Pulse width Figure 2 15 

tree Recovery time MR to c;P Figure 2 25 

AC WAVEFORMS 

VM = 1.5V for 54/74 and 545/745; VM= 1.3V for 54L5174L5. 
The number of clock pulses required between the tPLH and tPHL measurements 
can be determined from the appropriate Truth Table. 

VM = I.SV for 54/74 and 545/745; VM = 1.3V lor 54L5/74L5. 

Figure 1 Figure 2 

lagDDlIGI 

UNIT 

MHz 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 
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54LS/74LS295B 

DESCRIPTION FEATURES 
The "295" is a 4-Bit Shift Register with 
serial and parallel synchronous operating 
modes and independent 3-state output buf­
fers. The active HIGH Parallel Enable (PE) 
input determines the parallel load or shift 
right operating modes. The PE and data in­
puts are edge-triggered, responding only to 
the HIGH-to-LOW transition of the Clock 
(CP) input. 

• 40Bit parallel load shift register 
• Independent 3-state buffer outputs 
• See "395" for serial expansion and 

Master Reset version 

The 3-state output buffers are controlled by 
an active HIGH Output Enable (OE) input. A 
LOW on the OE input forces all four outputs 
to the high impedance "0"" state. When OE 
is HIGH the data in the register appears at 
the outputs. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-5S'C to +125'0 

Plastic DIP N74LS295BN 

Ceramic DIP N74LS295BF S54LS295BF 

Flatpak S54LS295BW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(s) 

PINS DESCRIPTION 

CP Clock (active LOW going edge) input 

00-03 Parallel Data inputs 

Os Serial Data input 

PE Parallel Enable input 

OE Output Enable input 

QO-Q3 3-State outputs 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

432 Smnl!tiCS 

IIH (/J.A) 
',L (rnA) 

"H (/J.A) 
',L (rnA) 

"H (/J.A) 
IlL (rnA) 

"H (/J.A) 
',L (rnA) 

"H (/J.A) 
'IL(mA) 

IOH (rnA) 
IOL (rnA) 

LOGIC SYMBOL 

PE DO 0 , 02 03 

Os 

CP 

DE 

13 12 11 10 

vee = Pin 14 
GND = Pin 7 

PIN CONFIGURATION 

54174 545174S 54LS174L5 

20 
-0·4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-1/-2.6(a) 
12/24(a) 



FUNCTIONAL DESCRIPTION MODE SELECT -FUNCTION TABLE 
The "295" is a 4-Bit Shift Register with 
serial and parallel synchronous operating 
modes and four 3-state buffer outputs. The 
shifting and loading operations are con­
trolled by the state of the Parallel Enable 
(PE) input. When PE is HIGH, data is loaded 
from the Parallel Data inputs (00-03) into 
the register synchronous with the HIGH-to­
LOW transition of the Clock input (CP). 
When PE is LOW, the data at the Serial Data 
input (OS) is loaded into the 00 flip-flop, and 
the data in the register is shifted one bit to 
the right in the direction (00-+ 
01-+02-+03) synchronous with the nega­
tive transition of the clock. The PE and data 
inputs are fully edge triggered and must be 
stable only one setup time prior to the HIGH­
to-LOW transition of the Clock. 

REGISTER INPUTS REGISTER OUTPUTS 

The 3-state output buffers are designed. to 
drive heavily loaded 3-state buses, or large 
capacitive loads. The active HIGH Output 
Enable (OE) controls all four 3-state buffers 
independent· of the register operation. When 
OE is HIGH the data in the register appears 
at the outputs. When OE is LOW the outputs 
are in the high impedance "off" state, which 
means they will neither drive nor load the 
bus. 

LOGIC DIAGRAM 

DO 

OPERATING MODES CP PE Os On 

Parallel Load I I I X 
I I h X 

Shift right I h X I 
I h X h 

3-STATE BUFFER INPUTS 
OPERATING MODES 

OE On (Register) 

Read H L 
H H 

Disabled L X 

H = HIGH vollage level 
h = HIGH yoltage level one setup time prior to the HIGH-ta-LOW clock transition 
L = LOW voHage level 
I = LOW vollage level one selup lime prior 10 Ihe HIGH·lo·LOW clock Iransillon 

00 

L 
H 

L 
H 

qn = Lower CBse leHers indicate the state of the referenced output one setup time prior to 
Ihe HIGH·lo·LOW clock Iransilion 

X = Don't care 
(Z) = High impedance "off" slale 
I = HIGH·lo·LOW clock Iransllion 

(4) (5) 13) 
PE----I~~-dI~ ........................ --~ ........ --............ --~1_ ............................ ~r_ ........................ _, 

05--............................ __ --, 

(9) 

CP--~~-----------;IT~==~II--I1~====~r_--IT~==~II--_rl 

(s) 

DE 

vee = Pin 14 
GND = Pin 7 
( ) = Pin numbers 

(13) (12) (11) 

Qo 

Si!lDDIiCS 

01 02 03 

qO ql q2 
qO ql q2 

L L L 
H H H 

OUTPUTS 

00. 01. 02. 03 

L 
H 

(Z) 
", 

(10) 

Q3 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

VOH Output HIGH voltage VCC = Min, VOE = VIH 2.4 V 
IOH = See Fan Out Table 

VCC = Min,!IOL = 12mA 0.4 V 
VOL Output LOW voltage 

VOE = VIH IIOL = 24mA 0.5(C) V 

lOS Output short circuit current VCC = Max, VOUT = OV -30 -100 mA 

ICC Supply current VCC = Max 29 mA 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 45pF 

UNIT 
RL = 667n 

Min Max Min Max Min Max 

fMAX Maximum clock frequency Figure 1 30 MHz 

tpLH Propagation delay 
Figure 1 

23 na 
tpHL Clock to output 30 ns 

tpZH Enable time to HIGH level Figure 2 26 ns 

tpZL Enable time to LOW level Figure 3 30 ns 

tpHZ Disable time from HIGH level 
Figure 2 37 ns 

Figure 2, CL = 5pF(d) 20 ns 

tPLZ Disable time from LOW level 
Figure 3 25 ns 

Figure 3, CL = 5pF(d) 20 ns 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

tw Clock pulse width Figure 1 25 ns 

ts Setup time Data to clock Figure 4 10 ns 

th Hold time Data to clock Figure 4 5.0 ns 

ts Setup time PE to clock Figure 4 20 ns 

th Hold time PE to clock Figure 4 10 ns 

NOTES 

b. For family de characteristics, see inside front cover for 54174 and 54H/74H. and see 
inside back cover for 548/748 and 54LS /7 4LS specifications. 

d, These teats are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 

c. This parameter for Commercial Range only. 
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4 BIT SHIFT REGISIER WITH 3 STUE OUTPUTS 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1,5V for 54174 and 54S174S; VM = 1.3V for 54LS/74LS 

Figure 1 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

VI.! = 1,5V for 54/74 and 54S/74S; VM = 1.aV for 54LS/74LS 

Figure 3 

54/74 SERIES "295" 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

VI.! = 1.5V for 54174 and 54S1748; VI.! = 1.3V for 54LS/74LS 

Figure 2 

Dn 

PARALLEL ENABLE AND DATA 
SETUP AND HOLD TIMES 

~t::-:::M-~ 

VM = 1.5V for 54174 and 54S174S; VI.! = 1,3V for 54LS/74LS 

~ 1.5V 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. Figure 4 

, /' I 
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DESCRIPTION 

54/74298 
54LS174LS298 

FEATURES 
The "298" is a Quad 2-Port Register which 
combines the functions of a quad 2-input 
multiplexer anc:! a 4-bit negative edge trig­
gered register. The state of the common Se· 
lect input (S) determines the source of the 
data loaded into the register synchronous 
with the HIGH-to-LOW Clock (CP) transition. 

• Fully synchronous operation 
• Select from two data sources 
• Buffered, negative edge triggered 

clock 
• See "39S" and "399" for positive edge 

triggered versions 

ORDERING CODE (See Section 9 for further Package and Orderin9 Information) 

COMMERCIAL" RANGES MILITARY RANGES 
PACKAGES 

vcc=sv±S%; TA=O"C to +7O"C Vcc=SV± 10%; TA=-5S'C to +12S'C 

Plastic DIP N74298N" • N74LS298N 

Ceramic DIP N74298F • N74LS29SF S54298F 

Flatpak S54298W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active LOW going edge) input 

S Select input 

10a-IOd Data inputs from Source 0 

11a-11d Data inputs from Source 1 

Qa-Qd Register outputs 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

• S54LS298F 

• S54LS298W 

IIH (/tA) 
IlL (mA) 

IIH (/tA) 
IlL (mA) 

IIH (/tA) 
IlL (rnA) 

IIH (/tA) 
IlL (rnA) 

IOH (/tA) 
IOL (rnA) 

436 smlDtieli 

LOGIC SYMBOL 

10 

11 CP 

15 

Vcc = Pin 16 
GND = Pin 8 

14 

PIN CONFIGURATION 

54174 54S174S 

40 
-1.6 

40 
-1.6 

40 
-1.6 

40 
-1.6 

-800 
16 

13 12 

54LSI74LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 



FUNCTIONAL DESCRIPTION 
This device is a high-speed Quad 2-Port 
Registe~. It selects four bits of data from two 
sources (Ports) under the control of a com­
mon Select input (S). The selected data is 
transferred to the 4-bit output register syn­
chronous with the HIGH-to-LOW transition of 
the Clock input (CP). The 4-bit output regis­
ter is fully edge-triggered. The Data inputs 
(10&1,) and Select input (S) must be stable 
only one set-up time prior to the HIGH-to­
LOW transition of the clock for predictable 
operation. 

LOGIC DIAGRAM 

'" (2) 
'oa 

(3) 

MODE SELECT -FUNCTION 
TABLE 

OPERATING INPUTS OUTPUTS 

MODE CP S 10 11 On 

Load ~ I I X L 
Source "0" ~ I h X H 

Load ~ h X I L 
Source "1" ~ h X h H 

H = HIGH Yoltage level 
h = HIGH Yoltage level one setup time prior to the HIGH-to­

LOW clock transition 
L = LOW voltage levet 
I = LOW voltage level one setup time prior to the HIGH-to­

LOW clock transition 
X = Don't care 
~ = HIGH-ta-LOW clock transition 

". 
(11 

'Ob 
(4) 

"0 
(5) 

'ac 
(9) 

'ld 
(6) 

s~I:>G-+-~--~+-----------~----~~----------~----~~------------+----, 
(10) 

Iod 
(7) 

~----~.JK~i---~---------------+--~--------------~~~----------------;---, 

vee = Pin 16 
GND = Pin 8 
( ) = Pin number. 

CP 

a. 

+--iI---tR 

Q. Qo 

c------------------------------------------------------~------------------------~ 
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

lec Supply current Vce = Max 

NOTE 

b. For family de characteristics, sea inside front cover for 54/74 and 54H 17 4H, and see 
inside back cover for 5481748 and 54lS/74LS specifications. 

I(gOOIICI 

54174 

Min Max 

65 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

21 rnA 
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AC CHARACTERISTICS: TA=25"C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS/74LS 

PARAMETER TEST CONDITIONS 
CL = 15pF CL = 15pF 

UNIT 
RL = 4000 RL = 2kO 

Min Max Min Max Min Max 

tpLH Propagation delay 
Figure 1 

27 27 ns 
tpHL Clock to output 32 32 ns 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

tw 

ts 

th 

ts 

th 

PARAMETER 

Clock pulse width 

Setup time Data to Clock 

Hold time Data to Clock 

Setup time Select to Clock 

Hold time Select to Clock 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54L5174L5. 

Figure 1 

438 

54174 54S174S 54LS174LS 
TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

Figure 1 20 20 ns 

Figure 2 15 15 ns 

Figure 2 5 5 ns 

Figure 2 25 25 ns 

Figure 2 0 0 ns 

DATA SETUP AND HOLD TIMES 

o 

Q \ ___ -...IT 
VM = 1.5V for 54174 and 5451748; VM = 1.3V for 54L5174L8. 

The shaded areas indicate when the Input is permitted to change for predictable output 
performance. 

Figure 2 
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54LS174LS299 

DESCRIPTION 
The "299" is an 8-Bit Bidirectional Universal 
Shift! Storage Aegister with a 3-state 
bidirectionallnputlOutput port. The register 
has four operating modes: shift right, shift 
left, parallel load, and hold (do nothing). The 
register has serial inputs and outputs for 
bidirectional cascading without interfering 
with the 3-state II 0 port operation. 

Parallel data is loaded into and read from 
the register through a 3-state II 0 port con­
trolled by two Output Enable (OE) inputs and 
the Select inputs. The 3-state buffer outputs 
can drive heavily loaded buses, but present 
a light load to the bus when disabled or 
loading data. 

The Master Aeset overrides the cloCk and 
all other inputs and clears the register when 
LOW. 

FEATURES 
• 8-Bit universal shift register 
• 8-Blt bldirectional3-state 1/0 port 
• Space saving 2o-pin package 
• Separate serial inputs and outputs for 

easy cascading 
• Asynchronous Master Reset 
• See "323" for Synchronous Reset 

version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C io +7O"C VCC=5V ± 10%; TA=-55"C to +125"C 

Plastic DIP N74LS299N 

Ceramic DIP N74LS299F S54LS299F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input 

SO,S1 Mode Select inputs 

DSO,DS7 Serial Data inputs 

OE1,OE2 Output Enable (active LOW) inputs 

MA Master Reset (active LOW) imput 

liOn Parallel data input 

liOn 3-State outputs 

00,07 Serial outputs 

Note 

8. The slashed numbers indicate different parametric values for Military I Commercial 
temperature ranges respectively. 

GtglltiCG 

IIH (~A) 
IlL (rnA) 

IIH (~A) 
IlL (rnA) 

IIH (~A) 
IlL (rnA) 

IIH (~A) 
IlL (rnA) 

IIH (~A) 
IlL (rnA) 

IIH (~A) 
IlL (rnA) 

10H (rnA) 
10L (rnA) 

10H ~A) 
10L (rnA) 

LOGIC SYMBOL 

11 1 ,. 18 

J. J. J. I 
12- CP 050 So 5, 057 

:~ 
MR 
EO, 

'-( E02 
00 1100 1101 1/°21/03 1/04 1/05 1/061107 Q7 

! ~ ,~ ! ,~ ~ ,~ ! ,~ I 
17 

vee = Pin 20 
GND = Pin 10 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

20 
-0.4 

40 
-0.8 

20 
-0.4 

20 
-0.4 

20 
-0.4 

40 
-0.4 

-11 2.6 (a) 
12/24 (a) 

-400 
4/8 (a) 
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LOGIC DIAGRAM 

DSO --:-:--::------_+. 

QO~~-----~+--1--~ 

CE, ---'..:......---~ 

CE. --:::-___ .J 

) = Pin numbers 
Vee = Pin 20 
GND = Pin 10 

(7) 

1/00 

{
Cell"'" } 

Repeated 
4-Tlmas 

('3) CO) 

\108 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

VOH Output HIGH voltage 1/ 0 port Vee = Min, VOE = Vil 
I"OH = See Fan Out Table 

Vee = Min, I 10l = 12rnA 
VOL Output lOW voltage I/O port 

VOE = Vil IIOL = 24rnA 

lOS 
Output short circuit 

Vee = Max, Your = OV current 1/ 0 port 

ICC Supply current Vee = Max 

10ZH Output "off" current HIGH Vee = Max,VOUr = 2.7V 

10Zl Output "off" current lOW r;ee = Max,VOUr = 0.4V 

NOTE 

r++-++-_-..:(..:;'8~) DS7 

~_+-___ ~~(~'7~) Q7 

C'8) 

1/07 

54S174S 54lS174lS 

Min Max Min Max 
UNIT 

2.4 V 

0.4 V 

0.5(c) V 

-30 -100 rnA 

60 rnA 

40 /LA 

-400 /LA 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see Inside back cover for 548/748 and 54LS/74LS specifications. 
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FUNCTIONAL DESCRIPTION 
The "299" is an 8-bit general purpose 
shift I storage register useful in a wide vari­
ety of shifting and 3-state bus interface ap­
plications. The register has four synchro­
nous operating modes controlled by the two 
Select inputs as shown in the Mode Select­
Function Table. The Mode Select (SO. SI) 
inputs. the Serial Data (OSO. 0S7) inputs 
and the parallel data (1/00-1/07) inputs are 
edge-triggered. responding only to the 
LOW-to-HIGH transition of the Clock (CP) 
input. Therefore. the only timing' restriction is 
that the SO.S 1 and selected data inputs 
must be stable one set-up time prior to the 
positive transition of the clock pulse. 

The Master Reset (MR) is an asynchronous 
active LOW input. When LOW. the MR over­
rides the clock and all other inputs and 
clears the register. 

Serial mode expansion of the register is ac­
complished by tying the 00 serial output to 
the 0S7 input of the preceeding register. 
and tying the 07 serial output to the DSO 
input of the following register. Recirculating 
the (n X 8) bit words is accomplished by 
tying the 07 output of the last stage to the 
DSO input of the first stage. 

The 3-state bidirectional Input Output port 
has three modes of operation. When the two 
Output Enable (OEI & OE2) inputs are LOW. 
and one or both of the Select inputs are 
LOW. the data in the register is presented at 
the eight outputs. When both Select inputs 
are HIGH. the 3-state outputs are forced to 
the high impedance "off" state and the reg­
ister is prepared to load data from the 3-
state bus coincident with the next LOW-to­
HIGH clock transition. In this parallel load 
mode. the Select inputs disable the outputs 
even if OEI and OE2 are both LOW. A HIGH 
level on one of the Output Enable inputs will 
force the outputs to the high impedance 
"off" state. When disabled. the 3-state 1/0 
ports present one unit load to the bus. since 
an input is tied to the 110 node. The enabled 
3-state output is designed to drive heavy 
capacitive loads or heavily loaded 3-state 
buses. 

MODE SELECT -FUNCTION TABLES 

REGISTER INPUTS 

OPERATING MODES MR CP So S1 DSO DS7 I/On 

Reset (clear) L X X X X X X 

Shift right H t h I I X X 
H t h I h X X 

Shift left H t I h X I X 
H t I h X h X 

Hold (do nothing) H t I I X X X 

Parallel load H t h h X X I 
H t h h X X h 

a-STATE I/O PORT 
INPUTS 

OPERATING MODE OE1 OE2 So S1 On (Register) 

Read register L L L X L 
L L L X H 
L L X L L 
L L X L H 

Load register X X H H an = lIOn 

Disable 110 H X X X 
X H X X 

H = HIGH vollage level 
h = HIGH voltage level one setup "time prior to LOW-la-HIGH clock transition 
L == LOW Yoltage level 

X 
X 

I = LOW Yoltage level one setup time prior to the LOW-la-HIGH clock transition 
qn = Lower case letters indicate the atate of the referenced output one setup prior to the 

LOW·to·HIGH clock transition 
X = Don't CSre 
(Z) = High iropedance "0"" stale 
t = LOW-la-HIGH clock transition 

SI!IDotiCS 

"REGISTER OUTPUTS 

00 0 1- - - 06 07 

L L - - - L L 

L qO - - - qS qa 
H qO - - - qs Oa 

ql q2 - - - q7 L 
ql q2 - - - q7 H 

qO ql - - - qa q7 

L L - - - L L 
H H---H H 

INPUTS/OUTPUTS 

1/00 - - - -1/07 

L 
H 
L 
H 

lIOn = inputs 

(Z) 
(Z) 
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AC CHARACTERISTICS: TA=25°C (See Section 4 for Teat Clrculta and Condltlona) 

54174 

PARAMETER TEST CONDITIONS 

Min Max 

fMAX Maximum clock frequency Figure 1 

tpLH Propagation delay 
Figure 

tpHL Clock to 1I00utputs 

tpLH Propagation delay Figure 1 
tPHL Clock to 00 & 07 outputs RL = 2KO. CL = 15pF 

tPHL Propagation delay MR to output Figure 2 

tpZH Enable time to HIGH level Figure 3 

tpZL Enable time to LOW level Figure 4 

Figure 3 
tPHZ Disable time from HIGH level 

Figure 3. CL = 5pF(d) 

Figure 4 
tpLZ Disable time from LOW level 

Figure 4. CL = 5pF(d) 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 tor Teat Circuits and Conditiona) 

PARAMETER TEST CONDITIONS 

tw Clock pulse width Figure 1 

tw Master Reset pulse width Figure 2 

ts Setup time DSO. 057. liOn to clock Figure 5 

th Hold time 0SO. 0S7. liOn to clock Figure 5 

ts Setup time Select to clock Figure 5 

th Hold time Select to clock Figure 5 

trec Recovery time MR to clock Figure 2 

Notes 

c. This parameter for Commercial range only. 
d. These teats are for reference only. They represent the delay time to guarantee that a 

device is disabled and can no longer drive the bus. 

442 S!l0otiCS 

54174 

Min Max 

54S174S 54LS174LS 

CL = 45pF 
UNIT 

RL = 6670 

Min Max Min Max 

35 MHz 

25 ns 
39 ns 

33 ns 
39 ns 

40 ns 

21 ns 

30 ns 

33 ns 

15 ns 

20 ns 

15 ns 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

20 ns 

20 ns 

20 ns 

3.0 ns 

20 ns 

3.0 ns 

20 ns 



AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54174 & 5451745; VM = 1.3V for 54L5/74L5 

Figure 1 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

VM = 1.5V for 54174 & 545/745; VM = 1.3V for 54L5174L5 

Figure 3 

~1.5V 

SELECT AND DATA SETUP AND HOLD TIMES 

Select 
or 

Data 

CP 

lIOn 

VM = 1.5V for 54174 & 5451745; VM = 1.3V for 54L5/74L5 

The shaded areas indicate when the Input is parmited to change for predictable output 
performance. 

Figure 5 

MASTER RESET PULSE WIDTH, MASTER RESET TO OUTPUT 
DELAY AND MASTER RESET TO CLOCK RECOVERY TIME 

MR ~tw~IVM 
_tr.o_1 

CP _______________________ ~rV-M---------------

liOn 

00. Q7 

1-ltPHL 

\",,-------VM _----II 
VM = 1.5V for 54174 & 545/745; VM = 1.3V for 54L5174L5 

Figure 2 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

VM = 1.5V for 54174 & 5451745; VM = 1.3V for 54L5174L5 

Figure 4 
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4JLBtI UNIVERSAL ,IIIH/STORAGE REGISTER 

54LS/74LS323 (Preliminary data) 

DESCRIPTION FEATURES 

• 8-81t universal shift register The "323" is an 8-Bit Bidirectional Universal 
Shift I Storage Register with a 3-state 
bidirectional Input I Output port. The register 
has four operating modes: shift right, shift 
left, parallel load, and hold (do nothing). The 
register has serial inputs and outputs for 
bidirectional cascading without interferring 
with the 3-state 110 port operation. 

• a-Bit bidirectional 3-state 1/0 port 

Parallel data is loaded into and read from 
the register through a 3-state 110 port con­
trolled by two Output Enable (OE) inputs and 
the Select inputs. The 3-state buffer outputs 
can drive heavily loaded buses, but present 
a light load to the bus when disabled or 
loading data. 

The Synchronous Reset overrides the other 
inputs and clears ihe register coincident 
with the next LOW-to-HIGH clock transition. 

• Space saving 2o-pln package 
• Separate serial inputs and outputs for 

easy cascading 
• Synchronous Reset 
• See "299" for Asynchronous Master 

Reset version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55"C to +12S"C 

Plastic DIP N74LS323N 

Ceramic DIP N74LS323F S54LS323F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input 

SO, Sl Mode Select inputs 

DSO,DS7 Serial Data inputs 

OE1, OE2 Output Enable (active LOW) inputs 

SR Synchronous Reset (active LOW) input 

lIOn Parallel data input 

liOn 3-State outputs 

00,07 Serial outputs 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

444 sl!llDtles 

IIH (ILA) 
IlL (rnA) 

IIH (ILA) 
IlL (rnA) 

IIH (ILA) 
IlL (rnA) 

IIH (ILA) 
IlL (rnA) 

IIH (ILA) 
IlL (rnA) 

IIH (ILA) 
IlL (rnA) 

10H (rnA) 
10L (rnA) 

10H (ILA) 
10L (rnA) 

54174 'ERIES "323" 

LOGIC SYMBOL 

11 I. ,. 
12 CP 

7 13 6 14 5 15 4 18 17 

vce = Pin 20 
GND = Pin 10 

PIN CONFIGURATION 

54174 54S/74S 54LS174LS 

20 
-0.4 

40 
-0.8 

20 
-0.4 

20 
-0.4 

20 
-0.4 

40 
-0.4 

-1/-2.6la} 
12/24(a) 

-400 
4/8(a) 



FUNCTIONAL DESCRIPTION 
The "323" is an 8-bit general purpose 
shift I storage register useful in a wide vari­
ety of shifting and 3-state bus interface ap­
plications. The register has five synchro­
nous operating modes controlled by the Two 
Select inputs and the Synchronous Reset as 
shown in the Mode Select-Function Table. 
The Mode Select (SO, Sl) inputs, the Syn­
chronous Reset (SR) input the Serial Data 
(OSO, 0S7) inputs and the parallel data 
(1/00 - 110 1) inputs are edge-triggered, re­
sponding only to the LOW-to-HIGH transition 
of the Clock (CP) input. Therefore, the only 
timing restriction is that the SR, SO, Sl and 
selected data inputs must be stable one set­
up time prior to the positive transition of the 
clock pulse. The SR input overrides the se­
lect and data inputs when LOW, and clears 
the register coincident with the next positive 
clock transition. 

Serial mode expansion of the register is ac­
complished by tying the 00 serial output to 
the 0S7 input of the preceding register, 
and tying the 07 serial output to the OSO 
input of the following register. Recirculating 
the (n x 8) bit words is accomplished by 
tying the 07 output of the last stage to the 
OSO input of the first stage. 

The 3-state bidirectional Input/Output port 
has three modes of operation. When the two 
Output Enable (OE 1 and OE2) inputs are 
LOW, and one or both of the Select inputs 
are LOW, the data in the register is present­
ed at the eight outputs. When both Select 
inputs are HIGH, the 3-state outputs are 
forced to the high impedance "off" state and 
the register is prepared to load data from 
the 3-state bus coincident with the next 
LOW-to-HIGH clock transition. In this paral­
lel load mode, the Select inputs disable the 
outputs even if OEl and OE2 are both LOW. 
A HIGH level on one of the Output Enable 
inputs will force the outputs to the high im­
pedance "off" state. When disabled, the 3-
state 110 ports present one unit load to the 
bus, since an input is tied to the 1/0 mode. 
The enabled 3-state output is designed to 
drive heavy capacitive loads or heavily 
loaded 3-state buses. 

MODE SELECT -FUNCTION TABLES 

REGISTER INPUTS 

OPERATING MODES SR CP So S1 DSO DS7 I/On 

Reset (clear) I t X X X X X 

Shift right h t h I I X X 
h t h I h X X 

Shift left h t I h X I X 
h t I h X h X 

Hold (do nothing) h t I I X X X 

Parallel load h t h h X X I 
h t h h X X h 

3-STATE I/O PORT 
INPUTS 

OPERATING MODE OE1 OE2 So S1 On (REGISTER) 

Read register L L L X L 
L L L X H 
L L X L L 
L L X L H 

Load register X X H H an = I/On 

Disable I/O H X X X X· 
X H X X X 

H = HIGH voltage level. 
h = HIGH voltage level one setup time prior to LOW-la-HIGH clock transition. 
L = LOW voltage level. 
I = LOW voltage level one setup time prior to the LOW-Io-HIGH clock transition. 
qn = Lower case letters indicate the state of the referenced output one setup prior to the 

LOW-to·HIGH clock transition. 
X = Don't care. 
(Z) = High impedance "off" state. 
t = LOW-to·HIGH clock transition. 

SI!IDotiCS 

REGISTER OUTPUTS 

00 0 1--- 0 6 07 

L L - - - L L 

L qo - - - q5 qa 
H qO - - - q5 Oa 

ql q2 - - - q7 L 
ql q2 - - - q7 H 

qO ql - - - qa q7 

L L - - - L L 
H H---H H 

INPUTS/OUTPUTS 

1/00 - - - -1/07 

L 
H 
L 
H 

1/ On = inputs 

(Z) 
(Z) 
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LOGIC DIAGRAM 
5, So 

(19) (1) 

050 -(:-:,:7,)-------h;-*-~..,......,~ 

CP (12) 

00 (8) 

OE, (2) 

0E2 (3) 

Vee = Pin 20 
GNO = Pin 10 

( ) = Pin numbers 

(7) 

1/00 

(13) 

101 

CeU"1" 
Repeated 
4·Tlmes 

(4) 

10,; 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

VOH Output HIGH voltage 110 Port Vee = Min. VOE = VIL 
IOH = See Fan Out Table 

Vee = Min.IIOL = 12mA 
VOL Output LOW voltage 110 Port VOE = VIL IIOL - 24mA 

lOS Output short circuit Vee = Max. VOUT = OV 

ICC Supply current Vee = Max 

10ZH Output "off" current HIGH Vee = Max. VOUT = 2.7V 

10ZL Output "0"" current LOW Vee = Max. VOUT = 0.4V 

NOTES 

b. For family de characteristics. see inalde front cover for 64/74 and 54H/74H. and see 
inside back cover for 54S 17 4S and 54LS 17 4LS specifications. 

c. This parameter for Commercial Range only. 

446 I!OOtIDB 

54174 

Min Max 

rH-++-__ .:.;(1.::8)_ 057 

(16) 

107 

54S174S 

Min Max 

(17) 07 

54LS174LS 

Min Max 

2.4 

0.4 

0.5(e) 

-30 -100 

60 

40 

-400 

UNIT 

V 

V 

V 

rnA 

rnA 

/LA 

/LA 
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AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum clock frequency Figure 1 

tpLH Propagation delay 
Figure 1 

tpHL Clock to I I 0 outputs 

tpLH Propagation delay Figure 1 
tpHL Clock to QO & Q7 outputs RL = 2kf!. CL = 15pF 

tpZH Enable time to HIGH level Figure 2 

tpZL Enable time to LOW level Figure 3 

tpHZ Disable time from HIGH level 
Figure 2 

Figure 2. CL = 5pF(d) 

tpLZ Disable time from LOW level 
Figure 3 

Figure 3. CL = 5pF(d) 

NOTE 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 

54174 

Min Max 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

tw Clock pulse width Figure 1 

ts Set-up time SR to Clock Figure 4 

th Hold time SR to Clock Figure 4 

ts Set-up time DSR. DSL. liOn to Clock Figure 4 

th Hold time DSR. DSL. liOn to Clock Figure 4 

ts Set-up time Select to Clock Figure 4 

th Hold time Select to Clock Figure 4 

smnotms 

. 54174 SERIES "323" 

5451745 54LS174LS 

CL = 45pf 
UNIT 

RL = 667f! 

Min Max Min Max 

35 MHz 

25 ns 
39 ns 

33 ns 
39 ns 

21 ns 

30 ns 

33 ns 

15 ns 

20 ns 

15 ns 

5451745 54LS/74LS 

Min Max Min Max 
UNIT 

20 ns 

25 ns 

0 ns 

20 ns 

3.0 ns 

20 ns 

3.0 ns 
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AC WAVEFORMS 

448 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V lor 54/74 and 545/745; VM = 1.3V lor 54L5/74L5 

Figure 1 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

VM = 1.5V lor 54/74 and 548/745; VM = 1.3V lor 54L5/74L5 

Figure 3 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5 

Figure 2 

SR,SELECT AND DATA SETUP AND HOLD TIMES 

::::1.SV 

\"--_---Jr 
VM = 1.5V for 54/74 and 545/745; VM = 1.3V lor 54L5/74L5 

The shaded areas indicate when the input is permitted 10 change for predictable 
performance. 

Figure 4 
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4 BIT Sill. lEI WITII I STA I i gO I PO I S 

DESCRIPTION 

54$174S350 
(AM25S10) 

FEATURES 
The "350" is a combinatorial logic circuit 
that accepts a 4-bit data word and shifts the 
word O. 1. 2. or 3 places. The number of 
places to be shifted is determined by two 
Select inputs So and S 1. The 3-state out­
puts allow expansion of shifting over a larg­
er number of places. 

• Shifts 4·blts of data to 0, 1,2,3 places 
under control of two select lines 

• 3·State outputs for bus organized 
systems 

• Alternate source AM25S10 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES v CC=5V ± 5%; T A =O"C to + 7O"C VCC=5V± 10%; TA=-55OC to + 1250C 

Plastic DIP N74S350N 

Ceramic DIP N74S350F S54S350F 

Flatpak S54S350W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

SO.SI Select inputs 

10. 11. 12. 1-1. 1-2 Data inputs 

13. 1-3 Data inputs 

OE Output Enabl'e (active LOW) input 

YO-Y3 3-State outputs 

NOTE 

a. The slashed numbers indicate different parametric values for Military I Commercial 
temperature ranges respectively. 

IIH CpA) 
IlL (mA) 

IIH (itA) 
IlL (mA) 

IIH (ItA) 
IlL (mA) 

IIH (itA) 
IlL (mA) 

IOH (mA) 
IOL (mA) 

54. 14 KFRI'h II is 

LOGIC SYMBOL 

1 2 '3 4 5 6 7 

10 So 

13 

vee = Pin 16 
GNO = Pin 8 

15 14 

PIN CONFIGURATION 

12 11 

54174 54S174S 54LS174LS 

50 
-2.0 

75 
-3.0 

50 
-2.0 

50 
-2.0 

-2/-6.5 
20 
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FUNCTIONAL DESCRIPTION 
The "350" is a combination logic circuit that 
shifts a 4-bit word from "0" to "3" places. No 
clocking is required as with shift registers. 

The "350" can be used to shift any number 
of bits any number of piaces up or down by 
suitable interconnection. Shifting can be: 

1. Logical - with logic zeros filled in at 
either end of the shifting field 

2. Arithmetic - where the sign bit is ex­
tended during a shift down 

3. End around - where the data word 
forms a continuous loop. 

The 3-state outputs are useful for bus inter­
face applications or expansion to a larger 
number of shift positions in end around shift­
ing. The active LOW Output Enable COE) in­
put controls the state of the outputs. The 
outputs are in the high impedance "0"" 
state when OE is HIGH, and they are active 
when OE is LOW. 

LOGIC DIAGRAM 

1·3 

(1) 

vee = Pln'6 
GND = Pin 8 
( ) = Pin Number. 

450 

L3 10 11 12 13 

(3) (4) (5) (6) (7) (13) 
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TRUTH TABLE 

OE S1 So 

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

H = HIGH vollage level 
L = Low Yoltage level 
X = Don't care 

13 12 11 

X X X 
03 02 01 
X 02 01 
X X 01 
X X X 

10 1·1 1·2 1·3 Y3 Y2 

X X X X Z Z 
DO X X X 03 02 
DO 0,1 X X 02 01 
00 0·1 0·2 X 01 DO 
DO 0,1 0,2 0,3 DO 0·1 

(Z) = High impedance (011) .'.Ie 
On = HIGH or LOW state of the referenced In input 

LOGIC EQUATIONS 

Yo = SOoSl o 'O + SOoSl o 1.1 + SOoSI 0 1.2 + SOoS1 o l.3 

Y 1 = So 0 SI 0'1 + Sao SI 0 'O + So 0 SI 01.1 + So 0 SI 01.2 

Y2 = SOoSI 0 '2 + SOoSl o '1 + SOoSI°'O + SOoSl o 1.1 

Y 3 = So 0 S 1 ·'3 + 80 0 S 1 0 '2 + So 0 S 1 0'1 + SO· 81 • 'a 

Y1 YO 

Z Z 
01 DO 
DO 0,1 
0·1 0·2 
0·2 0·3 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

VOH Output HIGH voltage VCC = Min, 
IOH = See Fan Out Table 

ICC Supply current VCC = Max, VIN = OV 

AC CHARACTERISTICS: TA=25"C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
Figure 1 

tpHL Data to output 

tpLH Propagation delay 
Figure 1 

tpHL Select to output 

tpZH Enable time to HIGH level Figure 2 

tpZL Enable time to LOW level Figure 3 

tpHZ Disable time from HIGH level Figure 2, CL = 5pF 

tpLZ Disable time from LOW level Figure 3, CL = 5pF 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/748 and 54LS/74LS specifications. 

Si!lDDIiCS 

54174 

Min Max 

54S/74S 54LS174LS 

Min Max Min Max 
UNIT 

2.4 V 

85 mA 

54S/74S 54LS174LS 

CL = 15pF 
UNIT 

RL = 280{l 

Min Max Min Max 

10.5 ns 
10.5 ns 

17 ns 
20 ns 

19.5 ns 

21 ns 

8.0 ns 

15 ns 
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AC WAVEFORMS 

PROPAGATION DELAY DATA (I) OR 
SELECT (S) TO OUTPUT 

VM = 1,5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5 

Figure 1 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5 

Figure 3 

452 SmDOliCS 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5 

Figure 2 

:::::1.SV 



APPLICATIONS 

GND-rTl 

'·3 1-2 1.1 
;-- S, 

r-- So 

r-< DE Yo y, 

So 
S, 
DE 

S, So 
L L NO SHIFT 
L H SHIFT 1 PLACE 
H L SHIFT 2 PLACES 
H H SHIFT 3 PLACES 

o 1 2 3 

to " 12 13 

y. Ya 

- S, 

- So 

1Ii-BII Shift-Up 0, 1, 2, or 3 Places 
4 5 6 7 

I I I 
1·3 1.2 1-1 10 I, " 13 1-3 '·2 1-1 - ,S, 

- So 

-< OE Yo y, y. Ya r" DE yo y, 

8 9 10 11 

10 I, 12 13 

y. Ya 

'0 11 

8-Blt End Around Shift 0, 1,2,3,4,5,6,7 Places 

I 
1·3 1·2 Ll 

r--- S, 

;-- So 

--<l OEyO y, 

,. 1a 

o 1 2 3 4 5 6 7 

I I 
I I I 
I I I 

12 13 1415 

10 I, 12 13 

y. Ya 

,. '5 

I 
S, 

I.a 1-2 I., 10 11 12 13 
S, 

1,3 '·2 1·1 10 11 12 13 
S, 

1·3 1-2 1·1 10 I, 12 13 1·3 1-2 1·1 10 11 - - - - S, 

- So 

r" OEyo 

52 S, So 
T L L L NOSHIF 

L L H SHIFT EN 
L H L SHIFT EN 
L H H SHIFTE 

D AROUND 1 
D AROUND 2 

NO AROUND 3 
H L L SHIFT END AROUND 4 0 
H l H SHIFT END AROUND 6 
H H L SHIFT END AROUND 6 
H H H SHIFT END AROUND 7 

Y, y. Ya 

12 11 10 9 

1-3 1·2 1·1 
r--- S, 

So 
s, 

5, So SCALE 
L L +8 liB 
L H +4 1/4 
H L +2 112 
H H NO CHANGE 1 

r- So 

..r OE Yo y, 

"::" I I 
I I 
I I 

12 11 

III 
10 I, 12 13 

y. Ya 

I I 
I I 
I I 

'0 

- So r-- So r-- So 

r-< OE Yo y, y. Ya r<' OE Yo y, y. Ya -c OEyo 

13-Bit 2's Complement Scaler 
876 5 4 3 2 1 

III I I I 
r---

I·a 1-2 I., 10 I, 12 13 ..--- 1·3 1·2 1-, IQ I, '2 13 
S, S, 

r- So r- So 

r OEyo Y, y. Ya ri' Y, y. Ya 

"::" I I I I 

I I I I I I I I I I 

GRDOliCG 

y, y. 

s 

I 
12 13 

Ya 
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OCTAL TRANSPARENT LATCH WITH 3 STATE OUTPUTS 

54LS174LS363 

DESCRIPTION 
The "363" is an 8-Bit Transparent Latch with 
3-state buffered outputs. The latch is used 
primarily for driving MOS memories or MOS 
microprocessors which require higher than 
normal VIH levels. The latch outputs follow 
the data inputs when the latch Enable is 
HIGH, and they are stable when the Enable 
is LOW. The 3-state output buffers are con­
trolled by an active LOW Output Enable (OE) 
input. A HIGH on the OE input forces the 
eight outputs to the high impedance "off" 
state. When OE is LOW, the latched or 
transparent data appears at the outputs. 

FEATURES 

• 8-Bit transparent latch 
• 3-State MOS compatible output 

buffers 
• Common Latch Enable input with 

hysteresis 
• Common 3-state Output Enable 

control 
• Independent latch and 3-state buffer 

operation 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O·C 10 +70"C VCC=5V± 10%; TA=-SS·C 10 +12S·C 

Plastic DIP N74LS363N 

Ceramic DIP N74LS363F S54LS363F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

E Latch Enable (active HIGH) input 

00-07 Parallel Data inputs 

OE Output Enable (active LOW) input 

00-0 7 3-State outputs 

NOTE 

a. The slashed numbers indicate different parametric values for. Military/Commercial 
temperature ranges respectively. 

454 S~nl!tics 

IIH (/LA) 
IlL (mA) 

IIH (/LA) 
IlL (mA) 

IIH (/LA) 
IlL (mA) 

IOH (mA) 
IOL (mA) 

SmuERIES 1i363" 

LOGIC SYMBOL 

13 14 17 18 

11 

DE 

12 15 ,. " 

vee = Pin 20 
GND = Pin 10 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-1/-2.6(a) 
12/24 (a) 



FUNCTIONAL DESCRIPTION 
The "363" is Octal Transparent Latch cou­
pled to eight 3-state output buffers_ The two 
sections of the device are controlled inde­
pendently by Latch Enable (E) and Output 
Enable (OE) control gates_ 

The data on the 0 inputs is transferred to the 
latch outputs when the Latch Enable (E) in­
put is HIGH. The latch remains transparent 
to the data inputs while E is HIGH. and 
stores the data present one setup time be­
fore the HIGH-to-LOW enable transition. The 
enable gate has about 400mV of hysteresis 
built in to help minimize problems that signal 
and ground noise can cause on the latching 
operation. 

The 3-state output buffers are designed to 
drive heavily loaded 3-state buses. MOS 
memories. or MOS microprocessors. The 
output HIGH level differs from the normal 3-
state buffer by driving the output about one 
volt closer to Vee. or to over 3.5V at mini­
mum Vee. This feature makes these de­
vices ideal for driving MOS memories or 
microprocessors with thresholds of 2.4V to 
3.5V. 

The active LOW Output Enable (OE) con­
trols all eight 3-state buffers independent of 
the latch operation. When OE is LOW. the 
latched or transparent data appears at the 
outputs. When OE is HIGH. the outputs are in 
the high impedance "off" state. which 
means they will neither drive nor load the 
bus. 

LOGIC DIAGRAM 

Vee = Pin 20 
GND = Pin 10 

MODE SELECT -FUNCTION TABLE 

INPUTS 
OPERATING MODES INTERNAL REGISTER 

OE E On 

L H L 
Enable & read register L H H 

Latch & read register 
L L I 
L L h 

Latch register & H L I 
disable outputs H L h 

H = HIGH voltage level 
h = HIGH voltage one setup time prior to the HIGH~to·LOW enable transition 
L = LOW voltage level 
I = LOW yoltage level one setup time prior to the HIGH·fa-LOW enable transition 
(Zl = High impedance "off" state 

segnolics 

L 
H 

L 
H 

L 
H 

OUTPUTS 

00- 0 7 

L 
H 

L 
H 

(Z) 
(Z) 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

VOL 
Vee = Min IOL = 12mA 

Output LOW voltage 
VQE= VIL IOL - 24mA 

Vee = Min IOH = -1.0mA 
Mil 

VOH Output HIGH voltage 
VQE = VIL IOH = -2.6mA 

Com 

lOS Output short circuit current Vee = Max, VOUT = OV 

ICC Supply current Vee = Max 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS 

Min Max 

tpLH Propagation delay 
Figure 1 

tpHL Latch Enable to output 

tpLH Propagation delay 
Figure 4 

tpHL Data to output 

tpZH Enable time to HIGH level Figure 2 

tpZL Enable time to LOW level Figure 3 

Figure 2 
tpHZ Disable time from HIGH level 

Figure 2, CL = 5pF(d) 

Figure 3 
tpLZ Disable time from LOW level 

Figure 3, CL = 5pF(d) 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw Latch Enable pulse width Figure 1 

ts Setup time Data to Latch Enable Figure 5 

th Hold time Data to La\ch Enable Figure 5 

NOTES 

b. For family de characteristics. see inside front cover for 54174 and 54H/74H. and see 
inside back cover for 548/748 and 54LS/74LS specifications. 

c. This parameter for CommerCial Range only, 
d. These tests are for reference only. They represent the delay time to guarantee that 

a ,device is disabled and can no longer drive the bus, 

456 G~nl!liCG 

54174 

Min Max 

54S174S 54LS174LS 
UNIT 

Min Max Min Max 

0.4 V 

0.5 (c) V 

3.45 V 

3.65 V 

-40 -120 mA 

70 mA 

54S174S 54LS174LS 

CL = 45pF 
UNIT 

RL = 667f! 

Min Max Min Max 

30 ns 
40 ns 

18 ns 
32 ns 

20 ns 

28 ns 

35 ns 

18 ns 

20 ns 

18 ns 

54S/74S 54LS174LS 
UNIT 

Min Max Min Max 

15 ns 

3.0 ns 

10 ns 



OCTAL TRANSPARENT LATCH Willi 3 STATE OUTPUTS 54174 SERIES 11363" 

AC WAVEFORMS 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

VM= 1.5V for 54/74 and 54S174S; VM = 1.3V for 54LS174LS 

Figure 1 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

VM= 1.5V for 54174 and 54S/74S; VM = 1.3V for 54LS/74LS 

Figure 3 

DATA SETUP AND HOLD TIMES 

VM= 1.5V for 54/74 and 54S174S; VM = 1.3V for 54LS/74LS 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 5 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

VM= 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS 

SmnotiCs 

Figure 2 

PROPAGATION DELAY DATA 
TO a OUTPUTS 

VM= 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS 

Figure 4 

;::; 1.5V 
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DESCRIPTION 

54LS174LS364 

FEATURES 
The "364" is an Octal 0 Flip-Flop with 3-
state buffered outputs. The device is used 
primarily as an 8-bit positive edge triggered 
storage register for interfacing with MOS 
memories or MOS microprocessors which 
require higher than normal VIH levels. Data 
on the 0 inputs is transferred to storage dur­
ing the LOW-to-HIGH transition of the Clock 
(CP) input. The 3-state output buffers are 
controlled by an active LOW Output Enable 
(OE) input. A HIGH on the OE input forces the 
eight outputs to the high impedance "off" 
state. When OE is LOW, the data in the reg­
ister appears at the outputs. 

• 8-Blt positive edge triggered register 
• 3-State MOS compatible output 

buffers 
• Common Clock input with hysteresis 
• Common 3-state Output Enable 

control 
• Independent register and 3-state 

buffer operation 

ORDERING CODE (See Section g for further Package and Ordering Information). 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP N74LS364N 

Ceramic DIP N74LS364F S54LS364F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input 

00-07 Parallel Data inputs 

OE Output Enable (active LOW) input 

00-0 7 3-State outputs 

NOTE 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

458 I!DotiCI 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IOH (rnA) 
IOL (rnA) 

5't1.SERIES UB." 

LOGIC SYMBOL 

1 i r i y 'j y 'j 
DO D, D2 D3 D4 • DS D6 D, 

11- ep 

,-( MR 

00 a' 02 03 A. Q, 06 a, 

! 1 1 ! ,12 ,~ ,~ ,I. 

Vee = Pin 20 
GNO = Pin 10 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-1/-2.6(a) 
12/24(a) 



OCTAL 0 FLIP FLOP WITH ] STATE OUTPUTS 54/74 SERIES 11]64" 

FUNCTIONAL DESCRIPTION 
The "364" is an 8-bit edge triggered register 
coupled to eight 3-state output buffers. The 
two sections of the device are controlled 
independently by the Clock (ep) and Output 
Enable (OE) control gates. 

The register is fully edge triggered. The 
state of each D input, one set-up time before 
the LOW-to-HIGH clock transition, is trans­
ferred to the corresponding flip-flop's Q out­
put. The clock buffer has about 400mV of 
hysteresis built in to help minimize problems 
that signal and ground noise can cause on 
the clocking operation. 

The 3-state output buffers are designed to 
drive heavily loaded 3-state buses, MOS 
memories, or MOS microprocessors. The 
output HIGH level differs from the normal 3-
state buffer by driving the output about one 
volt closer to Vee, or to over 3.5V at mini­
mum Vee. This feature makes these de-

LOGIC DIAGRAM 

vec = Pin 20 
GND = Pin 10 

vices ideal for driving MOS memories or 
microprocessors with thresholds of 2.4V to 
3.5V. The active LOW Output Enable (OE) 
controls all eight 3-state buffers indepen­
dent of the register operation. When OE is 

MODE SELECT -FUNCTION TABLE 

INPUTS 
OPERATING MODES 

OE CP 

Load & read register L t 
L t 

Load register & H t 
disable outputs H t 

H = HIGH voltage level 

LOW, the data in the register appears at the 
outputs. When OE is HIGH, the outputs are in 
the high impedance "off" state, which 
means they will neither drive nor load the 
bus. 

OUTPUTS 
INTERNAL REGISTER 

On 00-0 7 

I L L 
h H H 

I L (Z) 
h H (Z) 

h = HIGH voltage level one setup time prior to the LOW-Io-HIGH clock transition 
L = LOW voltage level 
I = LOW Yoltage level one setup time prior to the LOW-to-HIGH clock transition 
(Z) = High impedance "off" stale 
t = lOW-Ie-HIGH clock transition 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

VOL 
Vee = Min IOL = 12mA 

Output LOW voltage 
VOE = VIL IOL = 21mA 

Vee = Min IOH = -1.0mA 
VOH Output HIGH Voltage Mil 

VOE = VIL IOH = -2.6mA 
eom 

lOS Output short Vee = Max,VOUT = OV 

lee Supply current Vee = Max 

NOTES 

b. For family de characteristics. see inside front cover for 54174H, and see inside back 
cover for 64S/74LS specifications. 

c. This parameter for CommerCial Range only. 

!ijgnotiC!i 

54174 545174S 54LS174LS 

Min Max Min Max Min Max 
UNIT 

0.4 V 

0.5 (e) V 

3.45 V 

3.65 V 

-40 -120 rnA 

70 rnA 
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AC CHARACTERISTICS:tA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum clock frequency Figure 1 

tPLH Propagation delay 
Figure 1 

tpHL Clock to output 

tpZH Enable time to HIGH level Figure 2 

tpZL Enable time to LOW level Figure 3 

tpHZ Disable time from HIGH level 
Figure 2 

Figure 2, CL = .5pF(d) 

tpLZ Disable time from LOW level 
Figure 3 

Figure 3, CL = 5pF(d) 

NOTE 

d. These tests Bre for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 

54/74 54S174S 54LS174LS 

CL = 45pF 
RL = 6670 

Min Max Min Max Min Max 

35 

28 
38 

20 

28 

35 

18 

20 

18 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tw Clock pulse width 

ts Setup time data to clock 

th Hold time data to clock 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

. 

VM = 1.5V for 54/74·and 54S/74S; YM = 1.3V for 54LS/74L8 

Figure 1 

460 

TEST CONDITIONS 

Figure 1 

Figure 4 

Figure 4 

54174 54S174S 54LS174LS 

Min Max Min Max Min Max 

15 

10 

3.0 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

VM = 1.5V for 54/74 and 548/748; YM = 1.3V for· 54L8/74L8 

Figure 2 

Smnotics 

UNIT 

MHz 

nil 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

;:;: 1.SV 



AC WAVEFORMS (Cont'd) 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5 

Figure 3 

DATA SETUP AND HOLD TIMES 

On 

'VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5 

The shaded areas indicate when the input is permitted to change for predictable output 
performance. 

Figure 4 
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HEX (3.SIAIF) 

54174365A (70/8095) 
54LS174LS365A 

(See 8T95 for Schottky version) 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = sv ± S%; TA = O"C to +70·C vcc = sv ± 10%; TA = -SS·C to +125·C 

Plastic DIP Fig. A N74365AN • N74LS365AN 
(DM8095N) 

Ceramic DIP Fig. A N74365AF • N74LS365AF S54365AF • S54LS365AF 
(DM8095J) (DM7095JI 

Flatpak Fig. A S54365AW • S54LS365AW 
IDM7095W) 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54174 54H174H 54S174S 54LS174LS 

Inputs 
hH (p.A) 40 20 
hl (mA) -1.6 -0.36 

Outputs 
IOH (p.A) -2/-5.2(8) -1/-2.6 18) 
IOl (mA) 32 12/24(8) 

54/74 SERIES "JIS" 

PIN CONFIGURATION 

Figure A 

TRUTH TABLE 
INPUTS 

OE1 OE2 

L L 

L L 

X H 

H X 

L = LOW voltage level. 
H = HIGH voltage level. 
X = Don't care. 

I 

L 

H 

X 

X 

IZI = High impedance loff) state. 

OUTPUTS 

Y 

L 

H 

(Z) 

(Z) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

VOH Output HIGH voltage Vee = Min, VI = 2.0V, 
VOE = VIL, IOH =See above table 

Vee = Min, IOl= 32mA 

VOL Output LOW voltage VI = Vll, 10l = 12rnA 

VOE = Vil IOl = 24rnA 

los Output short circuit current Vee = Max, Your = OV 

lee Supply current Vee = Max, VI = OV, 
VOE = 4.5V 

III 
Input LOW current Vee=Max, V6E=2.0V 
when disabled VI = 0.5V 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercia! 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54/74 and 54H174H, and see 
inside back cover for 545/745 and 54L5174L5 specification. 

c. This parameter for Commercial Range only. 

462 !ijgDotiCS 

54/74 54H/74H 54S/74S 54LS174LS 
UNIT 

Min Max Min Max Min Max Min Max 

2.4 2.4 V 

0.4 V 

0.4 V 

0.5(e) V 

-30 -115 -30 -100 rnA 

85 24 rnA 

-40 -20 I'A 



AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH 
tPHL 

Propagation delay Waveform 2 

tPZH Enable to HIGH Waveform 6 

tPZL Enable to LOW Waveform 7 

tPHZ Disable from HIGH 
Waveform 6 

Waveform 6 CL = 5pF(d) 

Waveform 7 
tpLZ Disable from LOW 

Waveform 7 CL = 5pF(d) 

NOTE 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 

Si!lnotics 

54174 54H/74H 

CL = 50pF 
RL = 4000 

Min Max Min Max 

16 

22 

35 

37 

11 

27 

54S/74S 54LS174LS 

CL = 45pF 
UNIT RL = 6670 

Min Max Min Max 

15 ns 

12 ns 

18 ns 

24 ns 

37 ns 

20 ns 

23 ns 

18 ns 
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54/74366A (70/8096) 
54LS174LS366A 

(See 8T96 for Schottky version) 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. vcc = sv ± S%; TA = o·c to +70·C vcc = sv ± 10%; TA =-SS·C to +125·C 

Plastic DIP Fig. A N74366AN e--. N74LS366AN 
. (DMB096N) 

Ceramic DIP Fig. A N74366AF • N74LS366AF S54366AF • S54LS366AF 
(DMB096J) (DM7096J) 

Flatpak Fig. A S54366AW • S54LS366AW 
(DM7096W) 

PIN CONFIGURATION 

Figure A 

TRUTH TABLE 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 
INPUTS OUTPUTS 

PINS 54/74 54H174H 54S/74S 54LS/74LS 

Inputs 
IIH (,..Al 40 20 
ilL (mAl -1.6 -0.36 

Outputs 
10H(,..AI -2/-5.2 (a) -1/-2.6 (a) 

10L(mAI 32 12/24 (a) 

OE1 OE2 

L L 

L L 

X H 

H X 

L = LOW voltage level. 
H = HIGH voltage level. 
X = Don't care. 

I 

L 

H 

X 

X 

(Z) = High impedance (off) state. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

VOH Output HIGH voltage 
Vee = Min, VI = VIL, 
VOE= VIL, 10H=See above table 

Vee = Min, 10L = 32mA 

VOL Output LOW voltage VI = 2.0V, 10L = 12mA 

VOE = VIL 10L - 24mA 

los Output short circuit 
Vee = Max, VOUT = OV 

current 

Icc Supply current Vee = Max, VI = OV, 
VOE =4.5V 

IlL 
Input LOW current Vec=Max, VOE=2.0V 
when disabled VI = 0.5V 

NOTES 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54174 and S4H174H. and see 

inside back cover for 54S/74S and 54LS174LS specification. 
c. This parameter for Commercial Range only. 

54174 

Min Max 

2.4 

0.4 

-30 -115 

77 

-40 

464 9~nDtic9 

54H/74H 

Min Max 

54S174S 54LS174LS 

Min Max Min Max 

.2.4 

0.4 
0.5(C) 

-30 -100 

21 

-20 

Y 

H 

L 

(Z) 

(Z) 

UNIT 

V 

V 

V 

V 

mA 

mA 

IlA 



HEX INVERTER lUI FER (3-STATE) 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH 
tPHL Propagation delay Waveform 1 

tPZH Enable to HIGH Waveform 6 

tPZL Enable to LOW Waveform 7 

Waveform 6 
tpHZ Disable from HIGH 

Waveform 6 CL = 5pF(d) 

Waveform 7 
tpLZ Disable from LOW 

Waveform 7 CL = 5pF(d) 

NOTE 
d. These tests are for reference only. They represent the delay time to guarantee that a 

device is disabled and can no longer drive the bus. 

54n4 

CL= 50pF 
RL = 4000 

Min Max 

17 

16 

35 

37 

11 

27 

!ijgnotiC!i 

54H/74H 

Min Max 

54/74 SERIES "366" 

54sn4S 54LS/74LS 

CL = 45pF UNIT 
RL = 6670 

Min Max Min Max 

10 ns 

12 ns 

18 ns 

24 ns 

37 ns 

20 ns 

23 ns 

18 ns 
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54/74367A (70/8097) 
54LS/74LS367 A 

(See 8T97 for Schottky version) 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vcc = sv ± S%; TA =' o·c to ·70·C vcc = sv ± 10%; TA = -SS'C to ·12S·C 

Plastic DIP Fig. A N74367AN • N74LS367AN 
(DM8097N) 

Ceramic DIP Fig. A N74367AF • N74LS367AF S54367AF • S54LS367AF 
(OM8097J) (OM7097J) 

Flatpak Fig. A S54367AW • S54LS367AW 
(OM7097W) 

PIN CONFIGURATION 

Figure A 

TRUTH TABLE 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) INPUTS OUTPUTS 

PINS 54174 54H174H 54S/74S 54LSI74LS 

Inputs 
hH (/JAJ 40 20 
IlL (mAJ -1.6 -0.36 

Outputs 
10H(/JAJ -2/-S.2(8) -1/-2.6 (a) 

10L(mAJ 32 12/24 (aJ 

OE I 

L L 
L H 
H X 

L = LOW voltage level. 
H = HIGH voltage level. 
X = Don't care. 

Y 

L 
H 
(Z) 

(ZI = High impedance (off) state. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER TEST CONDITIONS 

VOH Output HIGH Vee = Min, V, = 2.0V, 
voltage VOE=V'L,IOH=See above table 

VOL Output LOW Vee = Min, 10L = 32mA 

voltage V,=V'L, 10L -12mA 

VfSE = V,L 10L = 24mA 

los Output short circuit 
Vee = Max, VOUT = OV current 

lee Supply current 'Vee = Max, V, = OV, 
VOE = 4.SV 

IlL 
Input LOW current Vee = Max, VO"E = 2.0V 
when disabled VI = 0.5V 

NOTES 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family dc characteristics see inside front cover for 54n4 and 54Hn4H, and see 

inside back cover for 54Sn4S and 54LSn4LS specification. 
c. This parameter for Commercial range only. 

54174 

Min Max 

2.4 

0.4 

-30 -115 

85 

-40 
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54H/74H 

Min Max 

54S174S 54LS/74LS 

Min Max Min Max 

2.4 

0.4 
0.5 (c) 

-30 -100 

24 

-20 

UNIT 

V 

V 

V 

V 

mA 

mA 

!J.A 



AC CHARACTERISTICS TA = 25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH 
tpHL Propagation delay Waveform 2 

tPZH Enable to HIGH Waveform 6 

tPZL Enable to LOW Waveform 7 

tpHZ Disable from HIGH 
Waveform 6 

Waveform 6 CL = 5pF (d) 

tPLz Disable from LOW 
Waveform 7 

Waveform 7 CL = 5pF(d) 

NOTE 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 

54/74 

CL- 50pF 
RL = 4000 

Min Max 

16 

22 

35 

37 

11 

27 

9!!)DOtiC9 

54H174H 

Min Max 

54S/74S 54LS174LS 

CL - 45pF UNIT 
RL = 6670 

Min Max Min Max 

15 ns 

12 ns 

18 ns 

24 ns 

37 ns 

20 ns 

23 ns 

111 ns 
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54174368A (70/8098) 
54 LS174LS368A 

. (See 8T98 for Schottky version) 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. vcc =. 5V ± 5%; TA = O'C 10 +70'C Vcc = 5V ± 10%; TA = -5S'C to +125'C 

Plastic DIP Fig. A N74368AN • N74LS368AN 
IOM8098N) 

Ceramic DIP Fig. A N74368AF • N74LS368AF S54368AF • S54LS368AF 
(OM8098J) IOM7098J) 

Flatpak Fig. A S54368AW • S54LS368AW 
IOM7098W) 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS 54/74 54H/74H 54S174S 54LS/74LS 

Inputs 
hH (ILA) 40 20 
IILlmA) -1.6 -0.36 

Outputs 
10H lILA) -2/-5.2 (a) -1/-2.6 (a) 
10LlmA) 32 12/24 (a) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

54174 54H/74H 
PARAMETER TEST CONDITIONS 

PIN CONFIGURATION·· 

Figure A 

TRUTH TABLE 
INPUTS OUTPUTS 

OE I 

L L 

L H 

H X 

L = LOW voltage level. 
H = HIGH voltage level. 
X = Don't care. 

Y 

H 

L 

IZ) 

(ZI = High impedance (0111 state. 

54S/74S 54LS/74LS 
UNIT 

Min Max Min Max Min Max Min Max 

VOH Output HIGH voltage 
Vee = Min, VI = VIL, 

VOE=VIL,loH=See above table 

Vee = Min, IOL = 32mA 

VOL Output LOW voltage VI = 2.0V, 10L -12mA 

VOE = VIL 10L = 24m A 

los Output short circuit 
Vee = Max, VOUT = OV 

current 

Icc Supply current 
Vee = Max, VI = OV, 

VOE =4.5V 

IlL 
Input LOW current Vee=Max, VOE=2.0V 
when disabled VI = 0.5V 

NOTES 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 
b. For family de characteristics see inside front cover for 54/74 and 54H174H, and see 

inside back cover for 54Sn4S and 54LS/74LS specification. 
c. This parameter for Commercial Range only. 

2.4 

0.4 

-30 -115 

77 

-40 

468 !ii!lDotiC!i 

2.4 V 

V 
0.4 V 

0.5 Ic) V 

-30 -100 mA 

21 rnA 

-20 J.lA 



.,,"- - ",. 

~fIIlrBUFFER (3 SJBlE). 

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH 
tpHL 

Propagation delay Waveform 1 

tPZH Enable to HIGH Waveform 6 

tPZL Enable to LOW Waveform 7 

Waveform 6 
tpHZ Disable from HIGH 

Waveform 6 CL = 5pF Id) 

Waveform 7 
tpLz Disable from LOW 

Waveform 7 CL = 5pF Id) 

NOTE 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 

54/74 

CL= 50pF 
RL = 4000 

Min Max 

17 

16 

35 

37 

11 

27 

9!!1notic9 

54H/74H 

Min Max 

54/74 SERIES "368" 

54S/74S 54LS/74LS 

CL= 45pF UNIT 
RL = 6670 

Min Max Min Max 

10 ns 

12 ns 

18 ns 

24 ns 

37 ns 

20 ns 

23 ns 

18 ns 
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54LS174LS373 

DESCRIPTION 
The "373" is an 8-Bit Transparent Latch with 
3-state buffered outputs_ The latch outputs 
follow the data inputs when the latch Enable 
is HIGH, and they are stable when the En­
able is LOW. The 3-state output buffers are 
controlled by an active LOW Output Enable 
(OE) input. A HIGH on the OE input forces the 
eight outputs to the high impedance "off" 
state. When OE is LOW, the latched or 
transparent data appears at the outputs. 

FEATURES 
• B-Bit transparent latch 
• 3-State output buffers 
• Common Latch Enable input with 

hysteresis 
• Common 3-state Output Enable 

control 
• Independent latch and 3-state buffer 

operation 
• See "363" for MOS compatible output 

version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

vcc=sv±S%; TA=O"C to +70·C VCc=SV± 10%; TA=-SS·C to +12S·C 

Plastic DIP N74LS373N 

Ceramic DIP N74LS373F S54LS373F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

E Latch Enable (active HIGH) input 

00-0 7 Parallel Data inputs 

OE Output Enable (active LOW) input 

00-0 7 3-State outputs 

NOTE 

a. The slashed numbers indicate different parametric values for Military ICommercial 
temperature ranges respectively. 

470 s~nDtics 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IOH (rnA) 
IOL (rnA) 

LOGIC SYMBOL 

1 i [ 1 Y 'I '1' 'j 
DO 0, 02 03 0, 05 06 07 

11- E 

1-C OE 

00 0, 02 03 a, 05 06 07 

1 l ! ! ,I, ,15 ,16 ,I, 

vee = Pin 20 
GND = Pin 10 

PIN CONFIGURATION 

Vee 

07 

07 

06 

06 

05 

05 

04 

04 

GND 

54174 545/745 54LS174L5 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-1/-2.6(a) 
12/24(a) 



S417a SERIES "373" 

FUNCTIONAL DESCRIPTION MODE SELECT -FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODES 

The "373" is Octal Transparent Latch coup­
led to eight 3-state output buffers. The two 
sections of the device are controlled inde­
pendently by Latch Enable (E) and Output 
Enable (OE) control gates. 

OE E On INTERNAL REGISTER 00-0 7 

The data on the D inputs transferred to the 
latch outputs when the Latch Enable (E) in­
put is HIGH. The latch remains transparent 
to the data inputs while E is HIGH, and 
stores the data present one setup time be­
fore the HIGH-to-LOW enable transition. The 
enable gate has about 400mV of hysteresis 
built in to help minimize problems that signal 
and ground noise can cause on the latching 
operation. 

The 3-state output buffers are designed to 
drive heavily loaded 3-state buses, MaS 
memories, or MaS microprocessors. The. 
active LOW Output Enable (OE) controls all 
eight 3-state buffers independent of the 
latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs are in 
the high impedance "off" state, which 
means they will neither drive nor load the 
bus. 

LOGIC DIAGRAM 

vee = Pin 20 
GND = Pin 10 

00 

Enable & read register L H L 
L H H 

Latch & read register L L I 
L L h 

Latch register & H L I 
disable outputs H L h 

H = HIGH voltagel level 
h = HIGH voltage one setup time prior to the HIGH-Ie-LOW enable transition 
L = LOW voltage level 
I = LOW voltage level one setup time prior to the HIGH-la-LOW enable transition 
(Z) = High impedance "off" state 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 
54174 54S/74S 

L 
H 

L 
H 

L 
H 

PARAMETER TEST CONDITIONS 
Min Max Min Max 

Vee Min IIOL = 12mA 
VOL Output LOW voltage 

VOE = VIL IIOL = 24mA 

VOH Output HIGH voltage 
Vee = Min, VOE = VIL 
IOH = See Fan Out Table 

lOS Output short circuit current Vee = Max, VOUT = OV 

I Mil 
lee Supply current Vee=MaXI eom 

NOTES 
b. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 548/748 and 54LS/74LS specifications. 

c. This parameter for Commercial Range only. 

9jgDotiC9 

L 
H 

L 
H 

(Z) 
(Z) 

54LS174LS 

Min Max 
UNIT 

0.4 V 

C.5(c) V 

2.4 V 

-30 -100 mA 

44 mA 

40 mA 
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54/74 SEklES "373" 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S1745 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 45pF 
RL = 667U 

Min Max Min Max Min Max 

tpLH Propagation delay 
Figure 1 

30 
tPHL Latch Enable to output 40 

tpLH Propagation delay 
Figure 4 

18 
tpHL Data to output 32 

tpZH Enable time to HIGH level Figure 2 20 

tpZL Enable time to LOW level Figure 3 28 

tPHZ 
Figure 2 45 

Diaable time from HIGH level Figure 2, CL = 5pF(d) 22 

tpLZ 
Figure 3 24 

Disable time from LOW level. Figure 3, CL = 5pF(d) 22 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuita and Conditions) 

PARAMETER TEST CONDITIONS 

tw Latch Enable pulae width Figure 1 

ta Setup time Data to Latch Enable Figure 5 

th Hold time Data to Latch Enable Figure 5 

Note 

d. These teats are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 

AC WAVEFORMS 

LATCH EtoiABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

54174 545174S 54LS174LS 

Min Max Min Max Min Max 

15 

3,0 

10 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

VM K 1.5V for 54/74 and 54S/748; VM = 1.3V for 54L8/74L8 VM = 1.5V for 54/74 and 5481748; VM = 1.3V for 54LS/74L8 

Figure 1 Figure 2 

472 9i!1DOtiC9 

UNIT 

na 
na 

na 
na 

na 

na 

na 

na 

na 

na 

UNIT 

na 

na 

ns 

~ 1.SV 



AC WAVEFORMS (Cont'd) 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS 

Figure 3 

DATA SETUP AND HOLD TIMES 

ltv 
The shaded areas indicate when the input is permitted to change for predictable output 
performance. 

VM = 1.5V for 54/74 & 54S/74S; VM = 1.3V for 54LS/74LS 

Figure 5 

PROPAGATION DELAY DATA 
Toa OUTPUTS 

VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS 

Figure 4 
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54LS/74LS374 

DESCRIPTION 
The "374" is an Octal 0 Flip-Flop with 3-
State buffered outputs. The device is used 
primarily as an S-bit positive edge triggered 
storage register for interfacing with a 3-
State bus. Data on the 0 inputs is trans­
ferred to storage during the LOW-to-HIGH 
transition of the Clock (CP) input. The 3-
State output buffers are controlled by an ac­
tive LOW Output Enable (OE) input. A HIGH 
on the OE input forces the eight outputs to 
the high impedance "off" state. When OE is 
LOW, the data in the register appears at the 
outputs. 

FEATURES 

• 8-Bit positive edge triggered register 
• 3-State output buffers 
• Common Clock input with hysteresis 
• Common 3-State Output Enable 

control 
• Independent register and 3-State 

buffer operation 
• See "364" for MOS compatible output 

version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

YCC=5Y±5%; TA=O'C to +7O'C YCC=5Y± 10%; TA=-55'C to +125'0 

Plastic DIP N74LS374N 

Ceramic DIP N74LS374F . S54LS374F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input 

00-07 Parallel Data inputs 

OE Output Enable (active LOW) input 

00-0 7 3-State outputs 

NOTE 

B. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

474 Si!lnOliCS 

IIH (!LA) 
IlL (rnA) 

IIH (!LA) 
IlL (rnA) 

IIH (!LA) 
IlL (rnA) 

IOH (rnA) 
IOL (rnA) 

LOGIC SYMBOL 

13 14 17 18 

11 

OE 

·6 12 15 16 19 

vee = Pin 20 
GND =.Pin 10 

PIN CONFIGURATION 

54174 5451745 54LS174L5 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-1/-2.6(a) 
12/24(a) 



FUNCTIONAL DESCRIPTION 
The "374" is an 8-bit edge triggered register 
coupled to eight 3-State output buffers. The 
two sections of the device are controlled 
independently by the Clock (CP) and Output 
Enable (OE) control gates. 

The register is fully edge triggered. The 
state of each D input, one setup time before 
the LOW-to-HIGH clock transition, is trans­
ferred to the corresponding flip-flop's Q out­
put. The clock buffer has about 400mV of 
hysteresis built in to help minimize problems 
that signal and ground noise can cause on 
the clocking operation. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (OE) controls all 
eight 3-State buffers independent of the reg­
ister operation. When OE is LOW, the data 
in the register appears at the outputs. When 
OE is HIGH, the outputs are in the high im­
pedance "off" state, which means they will 
neither drive nor load the bus. 

LOGIC DIAGRAM 

vcc = Pin 20 
GND = Pin 10 

MODE SELECT -FUNCTION TABLE 

INPUTS 
OPERATING MODES INTERNAL REGISTER 

OE CP On 

Load & read register 
L t I 
L t h 

Load register & H t I 
disable outputs H t h 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW-la-HIGH clock transition 
L = LOW voltage level 
I = LOW voltage level one setup time prior to the LOW-la-HIGH clock transition 
(Zl = HIGH impedance "off"" state 
t = LOW:to-HIGH clock transition 

lijglObCIi 

L 
H 

L 
H 

OUTPUTS 

00-0 7 

L 
H 

(Z) 
(Z) 
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OCIAL 0 FLIP FLOP WIIH 3 SIAIE OUTPUIS 

DC CHARACTERISTICS OVER OPERATING TEMPERATURERANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

VCC = Min IIOL = 12mA 
VOL Output LOW voltage 

VOE = VIL IIOL = 24mA 

VOH Output HIGH voltage VCC = Min, VOE = VIL 
IOH = See Fan Out Table 

lOS Output short circuit current VCC = Max, VOUT = OV 

I Mil 
ICC Supply current VCC = MaXI Com 

AC CHARACTERISTICS: TA";25°C (See Section 4 for Test Circuits and Conditions) 

54/74 

PARAMETER TEST CONDITIONS 

Min Max 

fMAX Maximum clock frequency Figure 1 

tpLH Propagation delay 
Figure 1 

tpHL Clock to output 

tpZH Enable time to HIGH level Figure 2 

tpZL Enable time to LOW level Figure 3 

tpHZ Disable time from HIGH level 
Figure 2 

Figure 2, CL = 5pF(d) 

tpLZ Disable,time from LOW level 
Figure 3 

Figure 3, CL =' 5pF(d) 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tw Clock pulse width Figure 1 

ts Setup time Data to Clock Figure 4 

th Hold time Data to Clock Figure 4 

NOTES 

b. For family de characteristics. see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/748 and 54LS/74LS specifications. 

c. This parameter for Commercial Range only. 
d. These tests are for reference only. They represent the delay time to guarantee that a 

device is disabled and can no longer drive the bus. 

476 Si!lDl1iGS 

54174 

Min Max 

54174 SERIES n374" 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

0.4 V 

0.5 (c) V 

2.4 V 

-30 -100 mA 

49 mA 

45 mA 

54S174S 54LS174LS 

CL = 45pF UNIT 
RL= 6670 

Min Max Min Max 

35 MHz 

28 ns. 
38 ns 

20 ns 

28 ns 

45 ns 

22 ns 

24 ns 

22 ns 

54S/74S 54LS174LS 

Min Max Min Max 
UNIT 

15 ns 

10 ns 

3.0 ns 



OCTAL 0 FLIP FLOP Willi 3 STA I E OUTPUTS 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54/74 and 5451745; VM = 1.3V for 54L5/74L5 

Figure 1 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5 

Figure 3 

3~STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74L5 

Figure 2 

DATA SETUP AND HOLD TIMES 

VM = 1.5V for 54/74 and 545/745, VM = 1.3V for 54L5/74L5. 

~1.5V 

The shaded areas indicate when the input is permitted to change for predictable output 
performance. 

Figure 4 
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DESCRIPTION 

54LS174LS375 

FEATURES 

• 4-81t tranaparent latch 
The "375" is a Dual 2-Bit D-Latch with com­
plementary 0 and 0 outputs. Two Enable 
inputs are provided; each controls two 
latches. When the Enable (E) is HIGH, infor­
mation present at a Data (D) input is 
tranferred to the 0 snd 0 (inverted) outputs, 
and the outputs will follow the data input as 
long as the Enable remains HIGH. The infor­
mation that is present at the data input one 
setup time prior to the HIGH-to-LOW Enable 
transition is stored in the latch until the En­
able returns to a HIGH level. 

• VCC and GND on corner pins 
• Electrically Identical to 54LS174LS75 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=IV ± 1%; T A=O'C 10 +7O'C VCC=IV± 10%; TA=-II"C 10 +121"C 

Plastic DIP N74LS375N 

Ceramic DIP N74LS375F S54LS375F 

Flatpak S54LS375W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

00-03 Data inputs 

EO-1 Enable (active LOW) input, Latches 0,1 

E2-3 Enable (active LOW) input, Latches 2,3 

00-0 3 Latch outputs 

00-0 3 Complimentary Latch outputs 

NOTE 

a. The slashed number. indicate different parametric values for Military I Commercial 
temperature ranges respectively. 

478 9~nl!liC9 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IOH (/LA) 
IOL (rnA) 

IOH (/LA) 
IOL (rnA) 

LOGIC SYMBOL 

15 

EO_1 

12 E2_3 

00 00 01 01 Q2 Q2 03 03 

11 10 13 14 

vee = Pin 16 
GNO = Pin 6 

PIN CONFIGURATION 

54174 54S/74S 54LS174LS 

20 
-0.4 

80 
-1.6 

80 
-1.6 

-400 
4/8 (a) 

-400 
4/8 (a) 



FUNCTIONAL DESCRIPTION LOGIC DIAGRAM (each latch) MODE SELECT-FUNCTION TABLE 
The "375" has two independent 2-bit trans­
parent latches. Each 2-bit latch is controlled 
by an active HIGH Enable input (E). When E 
is HIGH, the data enters the latch and ap­
pears at the Q output. The Q outputs follow 
the data inputs as long as E is HIGH. The 
data on the 0 inputs one setup time before 
the HIGH-to-LOW transition of the enable 
will be stored in the latch. The latched out­
puts remain stable as long as the enable is 
LOW. 

'~-TO~Q 
E 0 

OPERATING 
MODE 

Data Enabled 

Data Latched 

H = HIGH vollage lavel 
L = LOW vol18ge level 
X = Don't care 

E 

H 
H 

L 

INPUTS OUTPUTS 

D Q Q 

L L H 
H H L 

X q q 

q = Lower csse letters indicate the state of referenced 
oulpul one selup lime prior 10 Ihe HlGH·lo·LOW En­
able transition. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

ICC Supply current Vee = Max 

AC CHARACTERISTICS: TA=25°C (See Section 4 for 'Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
Figure 1 

tpHL Data to Q output 

tpLH Propagation delay 
Figure 2 

tpHL Data to Q output 

tpLH Propagation delay 
Figure 3 

tPHL Enable to Q output 

tpLH Propagation delay 
Figure 3 

tpHL Enable to Q output 

NOTE 

b. For family de characteristics, eee inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/748 and 54LS/74LS specifications. 

54174 

Min Max 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

tw Enable pulse width Figure 3 

ts Setup time Data to Enable Figure 4 

th Hold time Data to Enable Figure 4 

Si!lDotiCS 

54S174S 54LS174LS 

Min Max Min Max 
UNI 

12 rnA 

~-. -
54SI74S 54LS174LS 

CL = 15pF UNIT 
RL = 2kO 

Min Max Min Max 

27 ns 
17 ns 

20 ns 
15 ns 

27 ns 
25 n8 

30 ns 
15 ns 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

20 ns 

20 n8 

0 ns 
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AC WAVEFORMS 

480 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

VM = 1.5V for 54174 and 54S/74S: VM = 1.3V for 54LS/74LS 

Figure 1 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

E --12-~_~I...-VM ---'tr~IW-~'----
~ IPHL~ 'PLHI 

Q I ,\VM f"'--VM --

~IPLH-I 1~IPHl-1 

Q--~! \~--
VM = 1.5V for 54174 and 54S/74S; VM = 1.3V for 54LS/74LS 

Figure 3 

PROPAGATION DELAY DATA 
TO a OUTPUTS 

VM = 1.5V for 54/74 and 54S/748; VM = 1.3V for 54LS/74LS 

Figure 2 

DATA SETUP AND HOLD TIMES 

VM = 1.5V for 54174 and 54S/74S;VM = 1.3V for 54LS/74LS 

The shaded areas indicate when the input is permitted to change for predictable 

output performance. 

Figure 4 

Si!)notics 



54LSI74LS377, 

DESCRIPTION 

The "377" is an Octal 0 Flip-Flop used pri­
marily as an a-bit positive-edge-triggered 
storage register. Data on the 0 inputs is 
transferred to storage during the LOW-to­
HIGH transition of the clock pulse. The de­
vice features an edge-triggered Clock En­
able (CE) control for address on data' syn­
chronization applications. 

FEATURES 

• Ideal for addressable register 
applications 

• Clock Enable for address and data 
synchronization applications 

• Eight edge-triggered D flip-flops 
• Buffered common clock 
• Slim 2o-Pin plastic and ceramic DIP 

packages 
• See "273" for Master Reset version 
• See "373" for transparent latch version 
• See "374~ for 3-state version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55"C to + 125"C 

Plastic DIP N74LS377N 

Ceramic DIP N74LS377F S54r..S377F 

j=latpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input IIH (itA) 
IlL (rnA) 

00-0 7 Parallel Data inputs IIH (!LA) 
IlL (rnA) 

CE Clock Enable (active LOW) input 
IIH (itA) 
IlL (rnA) 

00-0 7 Outputs IOH (itA) 

IOL (rnA) 

NOTE 
a. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges· respectively. 

LOGIC SYMBOL 

I i I i 'i 'i 'I 'j 
DO 0, 0, 03 D. Os 06 07 

11- CP 

,'-< CE 

Qo Q, Q, Q3 Q. Qs Q6 Q7 

~ 1 ! i ,', ,Is ,~ ,'. 

Vee = Pin 20 
OND = Pin 10 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 
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FUNCTIONAL DESCRIPTION 
The "377" has eight edge-triggered Ootype 
flip-flops with individual 0 inputs and Q out­
puts. The common buffered Clock (CP) input 
loads all flip-flops simultaneously, when the 
Clock Enable (CE) is LOW. . 

The register is fully edge-triggered. The 
state of each 0 input, one setup time before 
the LOW-to-HIGH clock transition, is trans­
ferred to the corresponding flip-flop's Q out­
put. The CE input is also edge-triggered, and 
must be stable only one setup time prior to 
the LOW-to-HIGH clock transition for pre­
dictable operation. 

LOGIC DIAGRAM 

vcc = Pin 20 
GND = Pin 10 
( ) = Pin numbers 

Do 
(3) 

0, 
(4) 

(2) 

00 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
CP 

INPUTS 

CE 

Load "1" t I 

Load "0" t I 

Hold (do nothing) t h 

X H 

H = HIGH voltage level steady Btate. 
h = HIGH voRage leYel one oelup lime prior 10 Ihe LOW·lo-HIGH clock Iransilion. 
L .. LOW voliage level sleady slale. 
I - LOW vollage level one setup lime prior 10 Ihe LOW·lo·HlGH clock IranoHion. 
X .. Don't care. 
t = LOW·lo·HIGH clock tranoltion. 

02 
(7) 

(5) 

0, 

03 
(8) 

(6) 

02 

D. 
(13) 

(9) 

aa 

05 
(14j 

Do 
(17) 

(15) 

05 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54S174S 

On 

h 

I 

X 

X 

PARAMETER TEST CONDITIONS 
Min Max Min Max 

ICC Supply current VCC = Max 

AC CHARACTERISTICS: TA=25"C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum clock frequency Figure 1 

tPLH Propagation delay 
Figure 1 

tPHL Clock to output 

b. For lamily dc characlerlsllcs. see inside fronl cover for 54174 and 54HI74H. and oee 
inside back cover for 54S/748 and 54L8/74L8 specifications. 
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54174 

Min Max 

54S174S 

Min Max 

07 
(18) 

(16) 

06 

OUTPUTS 
Qn 

H 

L 

no change 

no change 

(19) 

07 

54LS174LS 

Min Max 
UNIT 

28 mA 

54LS174LS 

CL = 15pF 
UNIT 

RL = 2kO 

Min Max 

30 MHz 

21 ns 
23 ns 



AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tW(L) Clock pulse width (LOW) 

ts Setup time Data to CP 

th Hold time Data to CP 

Is Setup time CE to CP 

th Hold time CE 10 CP 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54174 and 5451745; VM 1.3V for 54L5174L5. 

Figure 1 

TEST CONDITIONS 

Figure 1 

Figure 2 

Figure 2 

Figure 2 

Figure 2 

54174 54S174S 54LS174LS 

Min Max Min Max Min 

20 

20 

0 

20 

0 

DATA AND CLOCK ENABLE 
SETUP AND HOLD TIMES 

Max 

VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54L5174L5. 

UNIT 

ns 

ns 

ns 

ns 

ns 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 2 
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54LS174LS378 

DESCRIPTION 

The "378" is a Hex 0 Flip-Flop used primar­
ily as a 6-bit positive-edge-triggered stor­
age register. Data on the 0 inputs is trans­
ferred to storage during the lOW-to-HIGH 
transition of the clock pulse. The device fea­
tures on edge-triggered Clock Enable (CE) 
control for address or data synchronization 
applications. 

FEATURES 

• Ideal for addressable register 
applications 

• Six edge-triggered D flip-flops 
• Buffered common clock 
• Clock Enable for address and data 

synchronization applications 
• See "174" for Master Reset version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
eOMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55~ to +125~ 

Plastic DIP N74lS378N 

Ceramic DIP N74lS378F S54lS378F 

Flatpak . S54lS378W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input 

00-05 Parallel Data inputs 

CE Clock Enable (active lOW) input 

00-0 5 Outputs 

NOTE 
8. The ala shed numbers indicate different parametric value. for Military I Commercial 

temperature ranges respectively. 

484 S(gIOliDS 

IIH (p.A) 
III (mA) 

IIH (p.A) 
III (mA) 

IIH (p.A) 
III (mA) 

IOH (p.A) 
IOl (mA) 

LOGIC SYMBOL 

CP 

CE 

vcc = Pin 16 
GND = Pin 8 

11 

10 

PIN CONFIGURATION 

54174 54S174S 

13 14 

12 15 

54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 



FUNCTIONAL DESCRIPTION 

The "378" has six edge-triggered D-type 
flip-flops with individual D inputs and Q out­
puts. The common buffered Clock (CP) input 
loads all flip-flops simultaneously. when the 
Clock Enable (CE) is LOW. 

The register is fully edge-triggered. The 
state of each D input. one setup time before 
the LOW-to-HIGH clock transition. is trans­
ferred to the corresponding flip-flop's Q out­
put. The CE input is also edge-triggered. and 
must be stable only one setup time prior to 
the LOW-to-HIGH clock transition for pre­
dictable operation. 

LOGIC DIAGRAM 

vee = Pin 16 
GND = Pin 8 
( ) = Pin numbers 

DO 
13) 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
INPUTS 

CP CE 

Load "1" t I 

Load "0" t I 

Hold (do nothing) t h 

X H 

H = HIGH vultage level sleady slale. 
h = HIGH voltage level one setup time prior to the LOW-ta-HIGH clock transition. 

L = lOW voltage level steady state. 
I = lOW voltage level one setup time prior to the LOW-la-HIGH clock transition. 
X = Don't care. 
t = LOW-Io-HIGH clock Iransilion. 

D1 
14) 

12) 

00 

D2 
16) 

15) 
0, 

D3 
111) 

17) 

02 

D. 
113) 

110) 

03 

DS 
(14) 

112) 

a. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54S174S 

On 

h 

I 

X 

X 

PARAMETER TEST CONDITIONS 
Min Max Min Max 

ICC Supply current Vec = Max 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum clock frequency Figure 1 

tpLH Propagation delay 
Figure 1 

tPHL Clock to output 

NOTE 
b. For family de characteristics, see inside fron~ cover for 54/74 and 54H/74H, and see 

inside back cover 'or 548/748 and 54LS/74LS specifications. 

Gi!lDotiCG 

54/74 

Min Max 

54S174S 

Min Max 

OUTPUTS 

an 

H 

L 

no change 

no change 

o 

115) 

as 

'54LSI74LS 

Min Max 

24 

54LS/74LS 

CL = 15pF 
RL = 2kQ 

Min Max 

30 

21 
23 

UNIT 

rnA 

UNIT 

MHz 

ns 
ns 
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OEX 0 FLIP FEOP WITH CLOCK ENABLE 54/74 SERIES li37S" 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tW(L) Clock pulse width (LOW) 

ts Setup time Data to CP 

th Hold time Data to CP 

ts Setup time CE to CP 

th Hold time CE to CP 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54/74 and 54S/74S; VM 1.3V for 54LS/74LS. 

Figure 1 

486 

54174 54S174S 54LS174LS 
TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

Figure 1 

Figure 2 

Figure 2 

Figure 2 

Figure 2 

20 

20 

0 

20 

0 

DATA AND CLOCK ENABLE 
SETUP AND HOLD TIMES 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54LS/74L8. 
The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 2 

S~nl!1iCS 

ns 

ns 

ns 

ns 
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54LS/74LS379 (Preliminary data) 

DESCRIPTION 

The "379" is a Ouad edge-triggered D Flip­
Flop with a common buffered clock and an 
edge-triggered Clock Enable input. Data on 
the D inputs is transferred to storage during 
the LOW-to-HIGH transition of the clock 
pulse. Each flip-flop has both true (a) and 
complement (a) outputs useful for general 
purpose flip-flop applications and simple 
latch/decoding schemes. 

FEATURES 

• Four edge-triggered D flip-flops 
• Both true and complement outputs 
• Clock Enable for address and data 

synchronization applications 
• Buffered common clock 
• See "175" for Master Reset version 

ORDERING CODE (See Section g for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +70'C VCC=5V± 10%; TA=-55'C to +12S"C 

Plastic DIP N74LS379N 

Ceramic DIP N74LS379F S54LS379F 

Flatpak S54LS379W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input IIH (itA) 
IlL (rnA) 

DO-D3 Parallel Data inputs IIH (itA) 
IlL (rnA) 

CE Clock Enable (active LOW) input IIH (itA) 
IlL (rnA) 

00-0 3 True outputs IOH (itA) 
IOL (rnA) 

00-0 3 Complement outputs IOH (itA 
IOL (rnA) 

NOTE 
8. The slashed numbers indicate different parametric values for Military/Commercial 

temperature ranges respectively. 

Si!lDOliCS 

LOGIC SYMBOL 

DO 

CP 

CE 

00 DO 

vcc = Pin '6 
GND = Pin B 

0, 

a, D, a. 

11 

PIN CONFIGURATION 

54174 54S174S 

,. 

D. 

'3 

0 3 

D2 Q3 a3 

'0 ,. '5 

54LS/74LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 

-400 
4/8(a) 
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QUAD 0 'UPt'LO' WIIH CLOCK ENABLE 54/14 SERIES ling" 

FUNCTIONAL DESCRIPTION 

The "379" is a quad edge-triggered Ootype 
flip-flop with individual 0 inputs and both a 
and Q outputs. The common buffered Clock 
(CP) input loads all flip-flops simultaneously: 
when the Clock Enable (CE) is LOW. 

The register is fully edge-triggered. The 
state of each 0 input, one setup time before 
the LOW-to-HIGH clock transition, is trans­
ferred to the corresponding flip-flop's a out­
put. The CE input is also edge-triggered, and 

. must be stable only one setup time prior to 
the LOW-to-HIGH clock transition for pre' 
dictable operation. 

LOGIC DIAGRAM 

(41 

MODE SELECT -FUNCTION TABLE 

OPERATING MODE 
INPUTS 

CP CE 

Load "I" t I 

Load "0" t I 

Hold (do nothing) t h 

X H 

H == HIGH voltage level steady state . 
h = HIGH voltage level one setup time prior to the LOW-Io-HIGH clock transition. 
L = LOW Yoltage level steady state. 
I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X = Don't care. 
t = LOW·lo·HIGH clock transilion. 

D. 
(5) 

02 
('2) 

D3 
('3) 

~-(-.)~~--~~~------------~~~----------~~--~----------~~--' 

a a a 

Q li li 

CP 
(9) 

Vee = Pin 16 (2) (3) (7) (6) ('0) (11) 

GND = Pin 8 aD 00 a. A. a2 0. 
( ) = Pin numbers 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54S/74S 

Dn 

h 

I 

X 

X 

PARAMETER TEST CONDITIONS 
Min Max Min Max 

ICC Supply current VCC = Max 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum clock frequency Figure 1 

tpLH Propagation delay 
Figure 1 

tPHL Clock to output 

NOTE 
b. For family de characteristics, see inside front cover for 54/74 and 54H/74H. and see 

Inside back cover for 548/748 and 64LS/74LS specifications. 
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54174 

Min Max 

54S174S 

Min Max 

OUTPUTS 

01'1 On 

H L 

L H 

no change 
.. 

"' 

no change 

a 

Q 

('5) (14) 

a3 03 

54LS174LS 

Min Max 
UNIT 

15 rnA 

54LS174LS 

CL = 15pF 
UNIT 

RL = 2kn 

Min Max 

30 MHz 

27 ns 
27 ns 



AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tW(L) Clock pulse width (LOW) 

ts Setup time Data to CP 

th Hold time Data to CP 

ts Setup time CE to CP 

th Hold time CE to CP 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54/74 and 54S/74S; VM 1.3V for 54LS/74LS. 

Figure 1 

TEST CONDITIONS 

Figure 1 

Figure 2 

Figure 2 

Figure 2 

Figure 2 

54/74 54S174S 54LS174LS 

Min Max Min Max Min 

20 

20 

0 

20 

0 

DATA AND CLOCK ENABLE 
SETUP AND HOLD TIMES 

Max 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54LS/74L8. 

UNIT 

ns 

ns 

ns 

ns 

ns 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 2 
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54LS174LS386 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 
CONF. vee = 5V ± 5%; TA = O'C to +70'C Vee = 5V ± 10%; TA = -55'C to +125'C 

Plastic DIP Fig. A N74LS386N 

Ceramic DIP Fig. A N74LS386F S54LS386F 

Flatpak Fig. A S54LS386W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE (a> 

PINS 54/74 54H174H 54S/74S 54LS/74LS 

PIN CONFIGURATION 

Figure A 

TRUTH TABLE 
(Each gate) 

INPUTS 
OUTPUT 

Inputs 
IIH (,.Al 40 
ill (mAl -0.6 

A B 

L L 
L H 

Outputs 
IOH (,.Al -400 
IOl(mAl 4/8 (a) 

H L 
H H 

H HIGH voltage level 
l LOW voltage level 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

PARAMETER 
54174 54H174H 

TEST CONDITIONS 
Min 1 Max Mln.1 Max 

Icc Supply current Vee = Max I I 

AC CHARACTERISTICS T A = 25°C (See Section 4 lor Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tPlH Propagation delay Waveform 2 
tPHL Other input LOW 

tPlH Propagation delay Waveform 1 
tPHl Other input HIGH 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family de characteristics see inside front cover for 54/74 and 54H174H. and see 
inside bsck cover for 5481748 and 54L8/74L8 specification. 

54174 

Min Max 

490 !lmlotiG!I 

54H174H 

Min Max 

54S/74S 

Min I Max 

I 

54S/74S 

Min Max 

L 
H 
H 
L 

54LS/74LS 

Min I Max 
UNIT 

I 10 mA 

54LS/74LS 

CL = 15pF UNIT 
RL = 2k!l 

Min Max 

23 ns 
17 ns 

30 ns 
22 ns 



54LS/74LS390 

DESCRIPTION 
The "390" is a Dual Decade Ripple Counter 
divided into four sections. The counter has 
two divide·by·two sections and two divide­
by-five sections. The normal configuration 
for the device is two BCD decade, or two bi­
quinary counters, but the four sections can 
be configured in any combination as long as 
the Master Resets can also be combined. 
Each section is triggered by the HIGH-to­
LOW transition of the clock inputs. 

The Master Resets (MRa & MRb) are active 
HIGH asynchronous inputs which clear the 
two decade counters defined by the "a" and 
"b" suffixes in the Pin Configuration. 

FEATURES 

• Two BCD decade or bi-qulnary 
counters 

• One package can be configured to 
divide-by-2,4,,5, 10,20,25,50 or 100 

• Two Master Resets to clear each 
decade counter individually 

ORDERING CODE (See Section g for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55"<: to +125"<: 

Plastic DIP N74LS390N 

Ceramic DIP N74LS390F S54LS390F 

Flatpak S54LS390W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CPO Clock (active LOW going edge) inputs to +2 sections 

CP1 Clock (active LOW going edge) inputs to +5 sections 

MR Master Reset (active HIGH) inputs 

QO-Q3 Counter outputs 

NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively, 

Smnotics 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IOH (/LA) 
IOL (rnA) 

54174 SERIES 11390" 

LOGIC SYMBOL 

1.15-C CPo 

1/2 ··390·· 

4.12-C CP, 

MR 00 Q, 02 03 

2.L )13 sL 6.L )9 

vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

100 
-1.6 

200 
-2.4 

20 
-0.4 

-400 
4/8(a) 
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dlUIt DECADE RIPPLE COUNIER 

FUNCTIONAL DESCRIPTION BCD COUNT SEQUENCE 
The "390" is Dual 4-Bit Decade Ripple For 112 the "390" 
Counter divided into four separately clocked 
sections. The counter has two divide-by-two 
sections and two divide-by-five sections. 
These sections are normally used in a BCD 
decade or a bi-quinary configuration, since 
they share a common Master Reset input. If 
the two Master Resets can be used to simul­
taneously clear all a-bits of the counter, a 
number of counting configurations are possi­
ble within one package. The separate 
clocks of each section allow ripple counter 
or frequency division applications of divide 
by 2,4,5,10,20,25,50 or 100. 

COUNT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

NOTE 

00 

L 
H 
L 
H 
L 
H 
L 
H 
L 
H 

OUTPUT 

01 02 

L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 
L L 
L L 

03 

L 
L 
L 
L 
L 
L 
L 
L 
H 
H 

Each section is triggered by the HIGH-to­
LOW transition of the. Clock (CP) inputs. For 
BCD decade operation, the 00 output is 
connected to the CPl input of the divide-by­
five section. For bi-quinary decade oper­
ation (50% duty cycle output), the 03 output 

Output 00 is connected to Input CP1 with counter input on 

CPO' 

is connected to the CPO input, and 00 be­
comes the decade output. 

The Master Resets (MRa & MRb) are active 
HIGH async!lronous inputs to each decade 
counter which operate on the portion of the 
counter identified by the "a" and "b" 
suffixes in the Pin Configuration. A HIGH lev­
el on the MR input overrides the clocks and 
sets the four outputs LOW. 

LOGIC DIAGRAM 

( ) = Pin numbers 

VCC = Pin 16 
GND = Pin 8 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 SERIES "390" 

BI-QUINARY COUNT SEQUENCE 
For 1/2 the "390" 

OUTPU.T 
COUNT 

00 01 02 03 

0 L L L L 
1 L H L L 
2 L L H L 
3 L H H L 
4 L L L H 
5 H L L L 
6 H H L L 
7 H L H L 
8 H H H L 
9 H L L H 

NOTE 

Output Q3 is connected to input CPo with counter Input on 

CPl' 

54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS Min Max Min Max Min Max 
UNIT 

ICC Supply current VCC = Max 26 mA 
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AC CHARACTERISTICS: TA=25"C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS CL = 15pF 
RL = 2k{l 

Min Max Min Max Min Max 

fMAX CPO input count frequency Figure 1 35 

fMAX CP 1 input count frequency Figure 1 20 

tPLH Propagation delay 
Figure 1 

20 
tpHL CPO to 00 20 

tpLH Propagation delay 
Figure 1 

60 
tpHL CPO to 02 60 

tpLH Propagation delay 
Figure 1 

21 

tPHL CP1 to 01 or 03 21 

tPLH Propagation delay 
Figure 1 

39 
tpHL CP1 to 02 39 

tpHL Propagation delay MR to 0 Figure 2 35 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tW CPO pulse width Figure 1 

tw CP 1 pulse width Figure 1 

tw MR pulse width Figure 2 

trec Recovery time MR to CP Figure 2 

Note 

b. For family de characteristics, aee inside front cover for 54174 and S4H/74H, and see 
inside back cover for 548 J 748 and 64LS 17 4LS specifications. 

AC WAVEFORMS 

Vrn = 1.5V for 54/74 and 54S/74S; Vrn = 1.3V for 54L5/74L5. 

54174 54S174S 54LS174LS 

Min Max Min Max Min Max 

I 
15 

25 

35 

20 

--./vU v~ 
UR I- tw~-tr.c-:1:------

I v~ __ _ 

tPHL~ 
v~ ____ r-

CP 

Q 

The number of clock pulses required between the tpLH and tpHL measurements can 
be determined from the appropriate Truth Table. 

Vrn = 1.5V for 54/74 and 545/745; Vrn = 1.3V for 54L5/74L5. 

Figure 1 Figure 2 

Gl!notlCG 

UNIT 

MHz 

MHz 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
it, 

UNIT 

ns 

ns 

ns 

ns 
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54LS174LS393 

DESCRIPTION FEATURES 
• :Two 4-blt binary counters The "393" is a Dual 4.-Bit Binary Ripple 

Counter. Each 4-bit counter is triggered by 
the HIGH-to-LOW transition of the clock in­
puts. The ripple type construction means 
that the output from each stage is internally 
connected as the clock input for the suc­
ceeding stage. 

• Divide-by any binary module up to 28 
In one package 

• :Two Master Resets to clear each 4-blt 
counter Individually 

The Master Resets (MRa & MRb) are active 
HIGH asynchronous inputs which clear the 
two 4-bit counters defined by the "a" and 
"b" suffixes in the Pin Configuration. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±6%; TA=O'C to +7O'C VCC=6V ± 10%; TA=-55"C to +125"C 

Plastic DIP N74LS393N 

C!ramic DIP N74LS393F S54LS393F 

Flatpak So4LS393W 

INPUT AND OUTPUT LOADING AND FAN-oUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active LOW going epge) Inputs 
to each 4-Bit binary counter 

MR Master Reset (active HIGH) inputs 

00-0 3 Counter outputs 

NOTE 

a. The alashed numbera indicate different parametric valuea for Military I Commercial 
temperature rangea re8pectively. 

494 Si!l0DliCS 

IIH (itA) 
IlL (rnA) 

IlL II'A) 
IlL (rnA) 

IOH (itA) 
IOL (rnA) 

LOGIC SYMBOL 

1.14--<: CP 
112 "393" 

MR 00 0, 02 03 

2',t2 3.1,1 4.!O 5~9 ). 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

100 
-1.6 

20 
-0.4 

-400 
418 (a) 



FUNCTIONAL DESCRIPTION 
The "393" is a Dual 4-Bit Binary Ripple 
Counter with separate Clock and Master 
Reset inputs to each counter. The operation 
of each half of the "393" is the same as the 
"93" except no external clock connections 
are required. The counters are triggered by 
a HIGH-to-lOW transition of the Clock (CPa 
& CPb) inputs. The counter outputs are inter­
nally connected to provide clock inputs to 
succeeding stages. The outputs are de­
signed to drive the internal flip-flops plus the 
rated fan-out of the device. The outputs of 
the ripple counter do not change synchro­
nously, and should not be used for high 
speed address decoding. 

The Master Resets (MRa & MRb) are active 
HIGH asynchronous inputs to each 4-bit 
counter identified by the "a" and "b" 
suffixes in the Pin Configuration. A HIGH lev­
el on the MR input overrides the clock and 
sets the outputs lOW. 

LOGIC DIAGRAM 

( ) = Pin Number. 

VCC = Pin'4 
OND = Pin 

Cl 

(3,11) 

00 

a 

COUNT SEQUENCE 
FOR 1/2 THE "393" 

OUTPUT 

COUNT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

(4.'0) 

a, 

a 

00 

l 
H 
l 
H 
l 
H 
l 
H 
l 
H 
l 
H 
l 
H 
l 
H 

(5.9) 

02 

01 

l 
l 
H 
H 
l 
l 
H 
H 
l 
l 
H 
H 
l 
l 
H 
H 

02 

l 
l 
l 
l 
H 
H 
H 
H 
l 
l 
l 
l 
H 
H 
H 
H 

a 

(6,8) 

03 

03 

l 
l 
l 
l 
l 
l 
l 
l 
H 
H 
H 
H 
H 
H 
H 
H 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

ICC Supply current VCC = Max 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 545/748 and 64LS/74LS specifications. 

91!1DOliC9 

54/74 

Min Max 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

26 ma 
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AC CHARACTERISTICS: TA=25"C (See Section 4 for Test Circuits and.Conditlons) 

54/74 54S/,74S 54LS174LS 

PARAMETER TEST CONDITIONS CL = 15pf 
RL = 2idl 

Min Max Min Max Min Max 

'MAX CP input count frequency Figure 1 35 

tpLH Propagation delay Figure 1 20 
tpHL CPto 00 20 

tpLH Propagation delay Figure 1 60 
tpHL CP to 03 60 

tpHL Propagation delay MR to 0 Figure 2 39 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS Min .Max Min Max Min Max 

tw CP pulse width Figure 1 15 

tw MR pulse width Figure 2 20 

trec Recovery time MR to CP Figure 2 20 

AC WAVEFORMS 

VM = 1.5V for .54174 and 54S/74S; VM = 1.3V for 54LS/74i.S. 

The number of clock pulses required between the tpLH and tpHL measurements can be 
determined from the appropriate Truth Table. VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS. 

Figure 1 Figure 2 
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UNIT 

MHz 

ns 
ils 

ns 
ns 

ns 

UNIT 

ns 

ns 

ns 



DESCRIPTION 

54LS174LS395A 

FEATURES 
The "395" is a 4-Bit Shift Register with 
serial and parallel synchronous operating 
modes, and independent 3-state output buff­
ers. The active HIGH Parallel Enable (PE) 
input determines the parallel load or shift 
right operating modes. The PE and data in­
puts are edge-triggered, responding only to 
the HIGH-to-LOW transition of the Clock 
(CP) input. The Master Reset (MR) is an 
asynchronous active LOW input. When 
LOW, the MR input overrides the clock and 
clears the register. 

• 4-Blt parallel load shift register 
• Independent 3-state buffer outputs 
• Separate 03 output for serial 

expansion 

The 3-state output buffers are controlled by 
an active LOW Output Enable (OE) input. A 
HIGH on the OE input forces all four outputs 
to the high impedance "off" state. When OE 
is LOW, the data in the register appears at 
the outputs. The output from the last state 
(03) is available for serial expansion with­
out interfering with the 3-state buffer oper­
ation. 

• Asynchronous Master Reset 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +7O"C VCC=5V±10%; TA=-55'C to + 125'C 

Plastic DIP N74LS395AN 

Ceramic DIP N74LS395AF S54LS395AF 

Flatpak S54LS395AW 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active LOW going edge) input 

00-03 Parallel Data inputs 

Os Serial Data input 

PE Parallel Enable input 

OE Output Enable (active LOW) input 

MR Master Reset (active LOW) input 

00-0 3 3-State outputs 

03 Serial output from last stage 

NOTE 

8. The slashed numbers indicate different parametric values for Military I Commercial 
temperature ranges respectively. 

91!)DotiC9 

IIHC#A) 
IIH(mA) 

IIH(I'A) 
IIL(mA) 

IIH(I'A) 
IIL(mA) 

IIH(I'A) 
IIL(mA) 

IIH(I'A) 
ilL (rnA) 

IIH(I'A) 
IlL (rnA) 

IOH(mA) 
IOL(mA) 

IOHC#A) 
IOL(mA) 

LOGIC SYMBOL 

10 

Vee = Pin 16 
GND = Pin B 

7 3 4 5 6 

1 15 14 13 12 

PIN CONFIGURATION 

54/74 54S174S 

11 

54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-1/-2.6(a) 
12/24(a) 

-400 
4/8(a) 
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FUNCTIONAL DESCRIPTION 
The "395" is a 4-Bit Shift Register with 
serial and parallel synchronous operating 
modes and four 3-state buffer outputs. The 
shifting and loading operations are con­
trolled by the state of the Parallel Enable 
(PE) input. When· PE is HIGH. data is loaded 
from the Parallel Data inputs (DO-Os) into 
the register synchronous with the HIGH-to­
LOW transition of the Clock input (CP). 
When PE is LOW. the data at the Serial Data 
Input (OS) is loaded into the 00 flip-flop. and 
the data in the register is shifted one bit to 
the right in the direction (00 _ 01 -
02 - 03) synchronous with the negative 
clock transition. The PE and data inputs are 
fully edge triggered and must be stable only 
one set-up prior to the HIGH-to-LOW transi­
tion of the Clock. 

The Master Reset (MR) is an asynchronous 
active LOW input. When LOW, the MR over­
rides the clock and all other inputs and 
clears the register. 

The 3-state output buffers are designed to 
drive heavily loaded 3-statebuses, or large 
capacitive loads. The active LOW Output 
Enable (OE) controls all four 3-state buffers 
independent of the register operation. The 
data in the register appears at the outputs 
.when OE is LOW. The outputi are in the high 
impedance "off" state, which means they 
will neither drive nor losd the bus when OE is 
HIGH. The output from the last stage is 
brought out separately. This output (03) is 
tied to the Serial Data input (OS) of the next 
register for serial expansion applications. 
The 03 output is not affected by the 3-state 
buffer operation. 

LbGIC DIAGRAM 

O£ (9) 

Vee = Pin 18 
GND = Pin 8 
( ) = Pin number. 
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00 
(3) 

MODE SELECT -FUNCTION TABLE 

REGISTER· INPUTS 

OPERATING MODE MR CP PE DS Dn 

Reset (clear) L X X X 

Shift right H I I I. 
H I I h 

Parallel load H I h X 
H I h X 

3-STATE BUFFER INPUTS 

OPERATING MODES OE On (register) 

Read L L 
L H 

Disable buffers H L 
H H 

H = HIGH voltage level 
h = HIGH voltage level one a8\up time prior to the.HIGIHo·LOW clock transition 
L = LOW voltage level 
I - LOW voltage level one setup time prior to the HIGH·to·LOW clock transition 

X 

X 
X 

I 
h 

OUtPUTS 

00 01 02 03 

L L L L 

L qO q1 q2 
H qO q1 q2 

L L .L L 
H H H H 

OUTPUTS 

00.0 1.0 2.0 3 03 

L L 
H H 

(Z) L 
(Z) H 

qn - Lower letters indicate the atate of the referenced output one setup time prior to the 
HIGH-to·LOW clock traneltlon 

X = Don't oare 
(Z) - High impedance ·off· atate 
I - HIGH·to·LOW transition 

(15) 

0, 

(4) 

IBODliGI 

(14) 

D~ 

(5) 

(13) 

02 

D3 

(6) 

(12) (11) 

03 a3 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54/74 
PARAMETER TEST CONDITIONS 

Min Max 

VOH Output HIGH voltage, buffer outputs VCC = Min, VOE = VIL 
IOH = See Fan Out Table 

VCC = Min, IIOL = 12mA 
VOL Output LOW voltage, buffer outputs 

IfQE = VIL IIOL - 24mA 

lOS 
Output short circuit current, 

VCC = Max, VOUT = OV buffer outputs 

ICC Supply current VCC = Max 

AC CHARACTERISTICS: TA=25"C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum clock frequency Figure 1 

tpLH Propagation delay Clock to 
Figure 1 

tpHL buffer outputs 

tpLH Propagation delay Clock to Figure 1 
tpHL 03 0utpui RL = 2k{l, CL = 15pF 

tpHL Propagation delay MR to output Figure 2 

tpZH Enable time to HIGH level Figure 3 

tpZL Enable time to LOW level Figure 4 

Figure 3 
tpHZ Disable time from HIGH level 

Figure 3, CL = 5pF Cd) 

Figure 4 
tpLZ Disable time from LOW level 

Figure 4, CL = 5pF Cd) 

NOTES 

b. For family de characteristics, see inside front cover for 54/74 Bnd 54H/74H. and see 
inside back cover for 54S / 74S and 64LS / 74LS specifications. 

c. This parameter for Commercial range only 
d. These tests are for reference only. They represent the delay time to guarantee that a 

device is disabled and can no longer drive the bus. 

Smnotics 

54174 

Min Max 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

2.4 V 

0.4 V 

0.5 (c) V 

-30 -100 mA 

34 mA 

54S174S 54LS174LS 

CL = 45pF 
UNIT 

RL = 667{l 

Min Max Min Max 

30 MHz 

30 ns 
30 ns 

30 ns 
30 ns 

35 ns 

25 ns 

25 ns 

35 ns 

17 ns 

25 ns 

20 ns 
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AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 lor Test Circuits and. Conditions) 

PARAMETER 

tw Clock pulse width 

tw Master Reset pulse width 

ts Setup time Data to clock 

th Hold time Data to clock 

ts Setup time PE to clock 

th Hold time PE to clock 

trec Recovery time MR to clock 

AC WAVEFORMS 

500 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 1 

TEST CONDITIONS 

Figure 1 

Figure 2 

Figure 5 

. Figure 5 

Figure 5 

Figure 5 

Figure 2 

54174 54S174S 54LS/74LS 

Min Max Min Max Min Max 

25 

25 

20 

5.0 

20 

5.0 

30 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 2 

sagOOliCS 

UNIT 

n8 

n8 

ns 

ns 

n8 

n8 

n8 



AC WAVEFORMS (Cont'd) 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 3 

PARALLEL ENABLE AND DATA 
SETUP AND HOLD TIMES 

:::;:1.SV 

~~~ -!=.=f+;" 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 5 

Si!lIOliCS 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54LS/74LS 

Figure 4 
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54LS/74LS398 (Preliminary data) 

DESCRIPTION 
The "398" is a Quad 2-Port Register with 
true and complement outputs. It combines 
the functions of a qusd 2-input multiplexer 
and four positive edge triggered flip-flops. 
The state of the common Select input (S) 
determines the source of data loaded into 
the four flip-flops synchronous with the 
LOW-to-HIGH transition of the common 
buffered Clock (CP). 

FEATURES 

• Fully synchronous operation 
• Select from two data sources 
• True and complement outputs 

available 
• See "298" for negative edge triggered 

version 
• Available in 2o-Pin space saving 

package 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55"O to +125"0 

Plastic DIP N74LS398N 

Ceramic DIP N74LS398F S54LS398F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input 

S Common Select input 

10a-IOd Data inputs from Source "0" 

11a-11d Data inputs from Source "1" 

Qa-Qd Register outputs 

Oa-Od Complementary Register outputs 

NOTE 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

502 Si!l0otiCS 

IIH (/LA) 
IlL (mA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (mA) 

IIH (/LA) 
IlL (mA) 

IOH (/LA) 
IOL (mA) 

IOH (/LA) 
IOL (mA) 

LOGIC SYMBOL 

i i r i 'j 'I y r 
'Oa ',. 'Ob "b 'Oe "e 'Od "d 

,- S 

11- c. 
Q a Qa Qb Qb Qe a e Qd ad 

! 1 ! l ,~ ,~ 1 1 
Vee = Pin 20 
GND = Pin 10 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 

-400 
4/8(a) 



QUAD 2 PORT REGISIER 54/14 SERIES "318" 

FUNCTIONAL DESCRIPTION 
The "398" is a high speed Quad 2-Port Reg­
ister. It selects four bits of data from two 
sources (Ports) under the control of a com­
mon Select input (5). The selected data is 
loaded into four edge triggered flip-flops 
synchronous with the LOW-to-HIGH transi­
tion of the common buffered Clock input 
(CP). The four flip-flops are combined to 
form a synchronous 4-bit register with both 
true and complement outputs available. 

The operation of the device is fully synchro­
nous. The Data inputs (10 & 11) and the Se­
lect input (5) must be stable only one setup 
time prior to the LOW-to-HIGH clock transi­
tion for predictable operation. 

LOGIC DIAGRAM 

". 
(5) 

'oa 
(4) 

MODE SELECT -FUNCTION TABLE 

OPERATING INPUTS 

MODE CP S 10 

Load Source "a" t I I 

t I h 

Load Source" I" t h X 

t h X 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW-ta-HIGH clock transition 
L = LOW voltage level 
I = lOW voltage level one setup time prior to the LOW-la-HIGH clock transition 
X = Don't care 

"b 
(S) 

t = LOW-ta-HIGH clock transition 

'Ob 

(7) 
"e 

('5) 

'ac 
('4) 

". 
('S) 

11 

X 
X 

'Cd 
(17) 

I 
h 

cp----~~r-1---~--------------_1--~----------------+_~r_--------------_r--, 
(11) 

vce = Pin 20 
GNO = Pin 10 
( ) = Pin numbers 

(O) 

oa Oa 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

ICC Supply current VCC = Max 

NOTE 

b. For family de characteristics. see inside front cover for 54/74 and 54H/74H. and see 
Inside back cover for 548/748 and 54LS/74LS specifications. 

S~nl!tics 

54174 

Min Max 

54S174S 

Min Max 

OUTPUTS 

an an 

L H 
H L 

L H 
H L 

54LS174LS 

Min Max 
UNIT 

13 mA 
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AC CHARACTERISTICS: TA=25"C (See Section 4fol' Tellt Circuits and Conditions) 

54174 54S174S 54LS/74LS 

PARAMETER TEST CONDITIONS 
CL = 15pF 

UNIT 
RL = 2kO 

Min Max Min Max Min Max 

tpLH Propagation delay 
Figure 1 

27 ns 
tpHL Clock to output 32 ns 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tw Clock pulse width 

ts Setup time Data to Clock 

tn Hold time Data to Clock 

ts Setup time Select to Ciock 

tn Hold time Select to Clock 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54/74 and 54S/748; VM = 1.3V for 54L8/74L8 

Figure 1 

504 

TEST CONDITIONS 

Figure 1 

Figure 2 

Figure 2 

Figure 2 

Figure 2 

'0,'1 
orS 

CP 

54174 54S/74S 54LS174LS 

Min Max Min Max Min Max 
UNIT 

20 ns 

20 ns 

0 ns 

25 ns 

0 ns 

DATA SETUP AND HOLD TIMES 

Q __ -oJf '-----
\\.-_------JI 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8 

The shaded areas indicate when the input is permitted to change for 

predictable output performance. 

Figure 2 

SmootiGS 



QUAD 2iPORT REGISTER 

54LS/74LS399 (Preliminary data) 

DESCRIPTION 

The "399" is a Quad 2-Port Register which 
combines the functions of a quad 2-input 
multiplexer and a 4-bit positive edge trig­
gered register. The state of the common Se­
lect input (S) determines the source of the 
data loaded into the register synchronous 
with the LOW-to-HIGH Clock (CP) transition. 

FEATURES 

• Fully synchronous operation 
• Select from two data sources 
• Buffered, positive edge triggered 

clock 
• See "398" for true and complement 

output version 
• See "298" for negative edge triggered 

version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

vcc=sv±S%; TA=O"C to +7O"C Vcc=SV± 10%; TA=-SS'C to +12S'C 

Plastic DIP N74LS399N 

Ceramic DIP N74LS399F S54LS399F 

Flatpak S54LS399W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input 

S Common Select input 

10a-IOd Data inputs from Source "0" 

11a-l ld Data inputs from Source "I" 

Qa-Qd Register outputs 

NOTE 

8. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

SjgROliCS 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IIH (/LA) 
IlL (rnA) 

IOH(/LA) 
IOL (rnA) 

54/74 SERIES illig" 

LOGIC SYMBOL 

11 12 14 13 

CP 

vce = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 

10 15 

54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 
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FUNCTIONAL DESCRIPTION 
The "399" is a high speed Quad 2-Port Reg­
ister. It selects four bits of data from two 
sources (Ports) under the control of a com­
mon Select input (5). The selected data is 
loaded into the 4-bit output register syn­
chronous with the LOW-to-HIGH transition of 
the Clock input (CP). 

The operation of the device is fully synchro­
nous. The Data inputs (10 & '1) and the Se­
lect input (S) must be stable only one setup 
time prior to the LOW-to-HIGH clock transi­
tion for predictable operation. 

LOGIC DIAGRAM 

'1. 

MODE SELECT -FUNCTION TABLE 

OPERATING MODE 
CP 

Load Source "0" t 
t 

Lo.ad Source "1" t 
t 

H = HIGH yoltage level 
h = HIGH voltage level one setup time prior to the LOW-to­

HIGH clock transition 
L = LOW yo"age leyel 
I = LOW voltage level one setup time prior to the LOW·to­

HIGH clock transition 
X = Don't care 
t = LOW·lo·HIGH clock Iran.~lon 

". 
(5) 

'Ob 
(6) 

'le 
(12) 

'ac 
(11) 

INPUTS 

S 

I 
I 

h 
h 

10 

I 
h 

X 
X 

"d 
(13) 

11 

X 
X 

I 
h 

'Cd 
(14) 

cp----~~>-~--~--------------_+--~----------------~~----------------_r__, 

Vee = Pin 16 
GND = Pin 8 
( l = Pin number •. 
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SjglotiCS 

OUTPUTS 

On 

L 
H 

L 
H 



· QUAD 2 PORT REGISTER 54/74 SERIES "311" 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 

ICC Supply current Vee = Max 13 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54/74 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 15pF 
RL = 2kn 

Min Max Min Max Min Max 

tpLH Propagation delay 
Figure 1 

27 
tPHL Clock to output 32 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 

tw Clock pulse width Figure 1 20 

ts Setup time Data to Clock Figure 2 20 

th Hold time Data to Clock Figure 2 0 

ts Setup time Select to Clock Figure 2 25 

th Hold time Select to Clock Figure 2 0 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

DATA SETUP AND HOLD TIMES 

a 

VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54L5/74L5. VM = 1.5V for 54/74 and 545/745; VM = 1.3V lor 54LS/74LS. 

UNIT 

mA 

UNIT 

ns 
ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 1 

NOTE 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 545/745 and 54LS174LS specifications. 

SmootiCS 

Figure 2 
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54174145 
54LS174LS145 (Preliminary data) 

DESCRIPTION 
The "445" is a TIL MSI array. It features 
standard TTL inputs and high voltage, high 
current (80mA) outputs. The "445" minimum 
output breakdown is 7 volts. 

FEATURES 
• SOmA output drive capability 
• 7V output breakdown voltage 
• See -45" for 30V output voltage 
• See ·42" for standard TTL outputs 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

C,OMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

VCC=5V ± 5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55'C to +125'0 

Plastic DIP N74LS445N 

Ceramic DIP N74LS445F S54LS445F 

Flatpak S54LS445W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

Address inputs 
IIH (~A) 

AO-A3 IlL (rnA) 

0-9 Active LOW outputs IOH (~A) 
IOL (rnA) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

LOGIC SYMBOL 

5 6 7 9 10 11 

vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 54LSI74LS' 

20 
-0.4 

+250 
12/80(a) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

OL = 12mA 
VOL Output LOW voltage Vee = Min IOL" 24mA 

IOL" BOmA 

IOH Output HIGH current Vee = Min, Vour = 7V 

ICC Supply current Vce = Max 

NOTES 
•. The al.shed numbers indicate different parametric values for Military/Commercial tem­

perature rangel respectively. 
b. For family de characteristics, see inside front cover tor 54/74 and 54H/74H, and see 

inside back cover tor 548/748 and 54LS/74lS specifications. 
c. This parameter for Commercial range only. 

Mil 

Com 

508 Si!loOliCS 

Min Max Min Max Min Max 
UNIT 

0.4 V 

0.5(c) V 

1.7(c) V 

250 ~A 

13 rnA 
13 rnA 



FUNCTIONAL DESCRIPTION 
The "445" is a 1-of-l0 decoder with open 
collector outputs. This decoder accepts 
BCD inputs on the AO to AS address lines 
and generates ten mutually exclusive active 
LOW outputs. When an input code greater 
than "9" is applied, all outputs are HIGH. 
This device can therefore be used as a l-of-
8 decoder with AS used as an active LOW 
enable. 

The "445" features an output breakdown 
voltage of 7V. This device is ideal as a lamp 
or solenoid driver. 

LOGIC DIAGRAM 

TRUTH TABLE 

Aa A2 A1 

L L L 
L L L 
L L H 
L L H 
L H L 
L H L 
L H H 
L H H 
H L L 
H L L 
H L H 
H L H 
H H L 
H H L 
H H H 
H H H 

H = HIGH voltage levels 
L = LOW voltage levels 

AO 

L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 

( ) = Pin Numbers (11) (10) (I) (7) (I) (5) (4) (3) 

2 
(2) (1) 

Vce = Pin 16 9 7 "5 4 3 1" 0 
GND = Pin 8 

0 

L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

1 2 

H H 
L H 
H L 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 

a 4 5 6 7 8 
H H H H H H 
H H H H H H 
H H H H H H 
L H H H H H 
H L H H H H 
H H L H H H 
H H H L H H 
H H H H L H 
H H H H H L 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 
H H H H H H 

ACWAVEFORM 

VM = 1,5V for 54/74 and 54S/74S; VM = 
1,3V for 54LSJ74LS. 

Figure 1 

9 

H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

54174 54S/74S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 45pF 

UNIT RL = 6670 

Min Max Min Max Min Max 

tpLH Propagation delay 
Figure 1 

50 ns 

tpHL Address to output 50 ns 
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54LS174LS490 

DESCRIPTION FEATURES 
• Two BCD decade counters The "490" is a Dual BCD Decade Ripple 

Counter. Each decade counter is triggered 
by the HIGH-to-LOW transition of the clock 
inputs. The counter outputs are used as de­
coded inputs or clock inputs for succeeding 
stages. 

• Asynchronous Master Set (set-to-9) 
• Asynchronous Master Reset (clear) 

Each decade counter has a Master Set (set­
to-nine) input and a Master Reset (clear) 
input. These inputs are asynchronous and 
override the clock operation. The Master 
Set overrides the Master Reset if both are 
HIGH simultaneously. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O"C to +70"C Vcc=SV± 10%; TA=-55'C to +12S·C 

Plastic DIP N74LS490N 

Ceramic DIP N74LS490F S54LS490F 

Flatpak S54LS490W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active LOW going edge) inputs to each decade counter 
IIH (PA) 
IlL (rnA) 

MR Master Reset (clear) inputs 
IIH (IlA) 
IlL (rnA) 

MS Master Set (set to 9) inputs 
IIH (IlA) 
IlL (rnA) 

00-0 3 Counter outputs 
10H (IlA) 
10L (rnA) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

LOGIC SYMBOL 

T 
MS ,', 

1.15-<: CP 

MR 00 01 02 03 

T l -I r ). 2,14 3,13 5,11 6,10 

vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

100 
-1.6 

20 
-0.4 

20 
-0.4 

-400 
4/8(a) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

ICC Supply current VCC = Max 

NOTES 

B. The slashed numbers indicate different parametric values for Military J Commercial 
temperature ranges respectively. 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 54S/745 and 54LS/74LS specifications. 

510 SjgDotiCS 

Min Max Min Max Min Max 
UNIT 

26 rnA 



FUNCTIONAL DESCRIPTION 
The "490" is a Dual BCD Decade Ripple 
Counter with separate Clock, Master Set, 
and Master Reset inputs to each counter. 
The operation of each half of the" 490' is the 
same as the "90" used in the BCD decade 
mode. 

The counters are triggered by the HIGH-to­
LOW transition of the Clock (CP) inputs. No 
external connections are required to get the 
full BCD (8421) decade counting scheme 
from the counters. The counter outputs are 
internally connected as clocks or decoded 
inputs to succeeding stages. The outputs 
are designed to drive the internal gates plus 
the rated fan-out of the device. Since this is 
a ripple type counter, the outputs do not 
change synchronously and should not be 
used for high speed address decoding. 

The Master Set (MS) and Master Reset 
(MR) are asynchronous active HIGH inputs. 
The HIGH MR input overrides the clock and 
clears the associated 4-bits of the counter. 
The HIGH MS input overrides the clock and 
MR inputs and sets the associated 4-bits to 
nine (HLLH). 

MODE SELECTION-TRUTH TABLE BCD COUNT SEQUENCE-
FOR 112 THE "490" FOR 112 THE "490" 

RESET/SETINPUTS OUTPUTS OUTPUT 

MR MS 

H X 
X H 
L L 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

LOGIC DIAGRAM 

00 01 02 

L L L 
H L L 

Count 

03 COUNT 00 01 

L 0 L L 
H 1 H L 

2 L H 
3 H H 
4 L L 
5 H L 
6 L H 
7 H H 
8 L L 
9 H L 

NOTE 
Output 00 connectad to input CP l' 

MS~('~.1~2J-i)K~~------~--------~----------------, 

CP -::(1-:-.15:::-)--~ 

MR~(2~.1~4)-i·)K~~---i~------~-i------+--r+-------~ 

( ) = Pin Numbers 

VCc = Pin 16 
GND = Pin 8 

(3,13) (1.15) 16.10) 

02 

L 
L 
L 
L 
H 
H 
H 
H 
L 
L 

Q 

(7.9) 

03 

03 

L 
L 
L 
L 
L 
L 
L 
L 
H 
H 

AC CHARACTERISTICS: TA=25"C (See Section 4 for Test Circuits and Conditions) 

54174 54S174S 54LS174LS 

PARAMETER TEST CONDITIONS 
CL = 15pF UNIT 
RL = 2kD 

Min Max Min Max Min Max 

fMAX CP input count frequency Figure 1 35 MHz 

tpLH Propagation delay 
Figure 1 

20 ns 

tpHL CP to 00 20 ns 

tpLH Propagation delay 
Figure 1 

39 ns 
tpHL CPtoOlor03 39 ns 

tpLH Propagation delay 
Figure 1 

54 ns 

tPHL CP to 02 54 ns 

tpHL Propagation delay MR to 0 Figure 2 39 ns 

tpLH Propagation delay 
Figures 2 & 3 

35 ns 

tpHL MS to 0 35 ns 
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AC SETUP REQUIREMENTS: T A == 25"C (See Section 4 for Test Circuits and Conditions) 

54174 5451745 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max 
UNIT 

tw CP pulse width Figure 1 

tw MR pulse width Figure 2 

tw MS pulse width Figures 2 & 3 

tree Recovery time MR to CP Figure 2 

tree Recovery time MS to CP Figures 2 & 3 

AC WAVEFORMS 

1.5V lor 54174 and 5,4S174S; VM = 1.:iV lor 54LSI7,4LS, 

The numl;)er of Clock Pulses required between the tpHL and tpLH measurements 
can be determined from the appropriate Truth Tables. 

figure 1 

15 

35 

35 

20 

20 

MS~M Y~ 
I-tw~-t"c~:1---

CP I v~ 
tPLH~ ~----

00. 0 , v..J' 

1.5V lor 54174 and 5481748; VM = 1.3V lor 54LS174LS. 

1.5V lor 54174 and 54S174S; VM = 1.3V lor 64LS174LS. 

Figure 2 Figure 3 
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ns 
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DESCRIPTION 

54LS/74LS568 (Preliminary data) 

FEATURES 
The "568" is a synchronous 4-stage BCD 
decade (8. 4. 2. 1) UPIDOWN counter fea­
turing preset capability for programmable 
operation. carry look ahead for easy cas­
cading and U /5 input to control the direction 
of counting. All state changes while counting 
or loading are initiated by the LOW-to-HIGH 
transition of the clock. 

• Synchronous counting and loading 
• UP/DOWN counting 
• BCD Decade counter 
• Two count enable inputs for n-bit 

cascading 
• Positive edge-triggered clock 

3-State drivers are provided on the counter 
outputs for direct interface to bus organized 
systems. In addition to the Synchronous 
Reset an asynchronous Master Reset has 
been provided which overrides all other in-
puts to set all stages LOW. 

• Asynchronous master reset 
• 3-State counter outputs 
• Gated carry output 

ORDERING CODE (See Section 8 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O"C 10 +70'C VCC=5V± 10%; TA=-55"C 10 +125"C 

Plastic DIP N74LS568N 

Ceramic DIP N74LS568F S54LS568F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input iIH(JLA) 
IIL(mA) 

PE Parallel Enable (active LOW) input IIH(JLA) 
IIL(mA) 

CEP Count Enable Parallel (active LOW) input IIH(JLA) 
IIL(mA) 

CET Count Enable Trickle (active LOW) input IIH(uA) 
IIL(mA) 

u/5 UP 1 DOWN Control input IIH(uA) 
IIL(mA) 

00-03 Parallel Data inputs IIH(uA) 
IIL(mA) 

MR Master Reset (active LOW) input IIH(JLA) 
IIL(mA) 

SR Synchronous Reset (active LOW) input IIH(JLA) 
IIL(mA) 

OE Output Enable (active LOW) input 
IIH(uA) 
IILCmA) 

00-0 3 3-State counter outputs IOH(mA) 
10LCmA) 

TC Terminal Count (active LOW) output IOH(JLA) 
10L(mA) 

GC Gated Clock. Terminal Count output 10H(JLA) 
10L(mA) 

NOTE 

B. The slashed numbers indicate different parametric values for Military/Commercial temperature ranges respectively. 

9(gnOliC9 

LOGIC SYMBOL 

CP 
TC 19 

,. 

17 16 15 14 13 

vee ~ Pin 20 
GND = Pin 10 

PIN CONFIGURATION 

54/74 54S174S 54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 

-0.4 

20 
-0.4 

20 
-0.4 

·20 
-0.4 

20 
-0.4 

20 
-0.4 

-1/-2.6(a) 
12/24(a) 

-400 
4/8(a) 

-400 
4/8(a) 
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BCD DECIDE UPIDAIIIN SINtNRONOUS tOUNTER (l SIITE) 54774 SERIES "5&8" 

FUNCTIONAL DESCRIPTION 
The "568" is a synchronous presettable 
BCD decade UP / DOWN counter featuring 
an internal carry look-ahead for applications 
in high speed counting designs. Synchro­
nous operation is provided by having all flip­
flops clocked aimultaneously so that the 
outputs change coincident with each other 
when so instructed by the count-enable in­
puts and internal gating. This mode of oper­
ation eliminates the output spikes which are 
normally associated with asynchronous (rip­
ple clock) counters. A buffered clock input 
triggers the flip-flops on the LOW-to-HIGH 
transition of the clock. 

The counter is fully programmable; that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock, 
and takes place regardless of the levels of 
the count enable inputs. A LOW level on the 
Parallel Enable (PE) input disables the 
counter and causes the data at the On inputs 
to be loaded into the counter on the next 
LOW-to-HIGH transition of the clock. The· 
Synchronous Reset (SR), when LOW one 
set-up time before the LOW-to-HIGH transi­
tion of the clock, overrides the CEP, CEl 
and PE inputs, and causes the flip-flops to 
go LOW coincident with the positive clock 
transition. 

The Master Reset (MR) is an asynchronous 
overriding clear function which forces all 
stages to a LOW state while the MR input is 
LOW without regard to the clock. 

The carry look-ahead circuitry provides for 
cascading counters for n-blt synchronous 
applications without additional gating. In­
strumental in accomplishing this function are 
two count enable inputs (CET • CEP) and a 
Terminal Count (TC) output. Both count en­
able inputs must be LOW to count. The CET 

time of·the clock pulse when TC is LOW. The 
GC output can be used as a clock input for 
the next stage in a simple ripple expansion 
scheme. 

The direction of counting is controlled by the 
UP/DOWN (U/O) input; a HIGH will cause 
the count to increase, a LOW will cause the 
count to decrease. 

MODE SELECT -FUNCTION TABLE 

The active LOW Output Enable (OE) input 
controls the 3-state buffer outputs indepen­
dent of the counter operation. When OE is . 
LOW, the count appears at the buffer out~ 
puts. When OE is HIGH, the outputs are in 
the high impedance "off" state, which 
means they will neither drive nor load the 
bus. 

COUNTER 
INPUTS COUNTER STATES 

OPERATING MODES 
MR CP SR U/D PE CEP CET Dn 00 01 02 03 

Asynchronous Reset L X X X X X X X L L L L 

Synchronous Reset H t I X X L L X L L L L 

Parallel load H t h X I X X I L L L L 
H t h X I X X h H H H H 

Count up H t h h h I I X count up 

Count down H t h I h I I X count down 

Hold (do nothing) H t h X h h X X no change 
H t h X h X h X no change 

3-STATE BUFFER INPUTS OUTPUTS 

OPERATING MODES 
OE On - Counter 00,01,02,03 

Read counter L L L 
L H H 

Disable outputs H L (Z) 
H H (Z) 

input is fed forward to enable the TC output. TERMINAL COUNT TRUTH TABLE 
The TC output thus enabled will produce a 
LOW output pulse with a duration approxi­
mately equal to the HIGH level portion of the 
00 output. This LOW level TC pulse is used 
to enable successive cascaded stages. 
See Figure A in "168" data sheet for the fast 
synchronous multistage counting connec­
tions. 

The Gated Clock output (GC) is a Terminal 
Count output which provides a HIGH-LOW­
HIGH pulse for a duration equal to the LOW 

514 

INPUTS COUNTER STATES 

CP U/D CEP CET 00 01 02 

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

H = HIGH vollage level 
h = HIGH vollage level one selup lime prior 10 Ihe LOW·lo·HIGH clock Iransilion 
L = LOW vollage level 
I == LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
X == Don't care 
(Zl - High impedance "off" alale 
t = LOW·lo·HIGH clock Iransillon 

!i[gnotiC!i 

OUTPUTS 

03 TC GC 

L L H 
L L L 
L L H 
L H H 
H L H 
H L l 
H L H 
H H H 



LOGIC DIAGRAM 

MR~--~'~--------------------------~ 

DO ..::13::..) ------f'""~lo-__________ ___1I__r_"" 

14} 

0, ..:.::..---tr1o-~--~--l--r""" 

CEP.:17:}:t12)~-r~~ __________________________ ~ 
"CET (12) 

Vee = Pin 20 
GND = Pin 10 
( ) = Pin numbers 

CP 12} 

UfO .:.I':.:.} +-------------------------------~~f__I 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

VOH Output HIGH voltage VCC = Min 
IOH = See Fan Out Table 

VCC = Min IOL = 12mA 
VOL Output LOW voltage 00. 0·1. 02. 03 

IOL - 24rnA 

VCC = Min IOL = 4rnA 
VOL Output LOW voltage TC and GC 

IOL - 8mA 

VCC = Max 00.0 1.02.03 
lOS Output short circuit current 

Te and GC 

ICC Supply current ~CC = Max. VOE =4.5 V 

AC CHARACTERISTICS: TA=25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum clock frequency Figure 1 

tpLH Propagation delay 
Figure 1 

tpHL Clock to output 

tpLH Propagation delay 
Figure 2 

tpHL Clock to TC 

tPLH Propagation delay 
Figure 3 

tpHL CET to TC 

tpLH Propagation delay 
Figure 4 

tpHL UID control to TC 

tPLH Propagation delay 
Figure 2 

tpHL Clock to GC 

tpHL Propagation delay MR to output Figure 5 

tpZH Output enable to HIGH level Figure 6 

tpZL Output enable to LOW level Figure 7 

tPHZ Output disable from HIGH level 
Figure 6 

Figure 6. CL = 5pF(d) 

tpLZ Output disable from LOW level 
Figure 7 

Figure 7. CL = 5pF(d) 

NOTES 

b. For family de characteristics see inside tront cover for 64/74 and 54H/74H. and see 
inside back cover for 548/748 and 54LS 17 4lS specification. 

c. This parameter for Commercial Range only. 
d. These tests are for reference only. They represent the delay time to guarantee that a 

device is disabled and can no longer drive the bus. 

516 Si!loutiCS 

54174 

Min Max 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

2.4 V 

0.4 V 
0.5 (c) V 

0.4 V 
0.5 (c) V 

-30 -100 rnA 
15 100 rnA 

43 mA 

54S174S 54LS174LS 

CL = 45pF 
UNIT 

RL = 667!l 

Min Max Min Max 

25 MHz 

20 ns 
23 ns 

35 ns 
35 ns 

14 ns 
14 ns 

25 ns 
29 ns 

20 ns 
20 ns 

35 ns 

ns 

ns 

ns 

ns 

ns 

ns 



AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

IW Clock pulse widlh 

Is Sel-up time data to clock 

Ih Hold time data 10 clock 

Is Sel-up lime PE 10 clock 

Ih Hold lime PE to clock 

Is Sel-up lime CEP & CET to clock 

th Hold lime CEP &CET 10 clock 

Is Sel-up time UfO 10 clock 

Ih Hold lime UfO 10 clock 

Is Sel-up time SR to clock 

th Hold time SR 10 clock 

trec Recovery time MR to clock 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V ,for 54L8/74L8 

Figure 1 

54174 54S/74S 54LS174LS 
TEST CONDITIONS 

Min Max Min Max Min Max 

Figure 1 20 

Figure 8 20 

Figure 8 0 

Figure 8 25 

Figure 8 0 

Figure 9 20 

Figure 9 0 

Figure 10 30 

Figure 10 0 

Figure 11 30 

Figure 11 0 

Figure 5 20 

CLOCK TO TERMINAL COUNT DELAYS 

VM = 1.5V for 54/74 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 2 

91!1DOtiC9 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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AC WAVEFORMS (cont'd) 

PROPAGATION DELAYS CET INPUT TO 
TERMINAL COUNT OUTPUT 

v'" = 1.5V for 54/14 and 545/745; V", = 1.3V for 54L5/74L5 

Figure 3 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

Figure 5 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

V", = 1.5V for 54/74 and 545/745; V", = 1.3V for 54L5/74L5 

Figure 7 

518 

Q 

PROPAGATION DELAYS UfD CONTROL 
TO TERMINAL COUNT OUTPUT 

V", = 1.5V for 54/74 and 545/745; V", = 1.3V for 54LS/74L5 

Figure 4 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

V", = 1,5V for 64/74 and 545/745; V", - 1.3V for 54LS/74LS 

!ii!lDotiC!i 

Figure 6 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

cp ______ J 

V", = 1.6V for 54/74 and 545/74S; V", = 1.3V for 54LS/74LS 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 8 

;::: 1.SV 



AC WAVEFORMS (conl'd) 

COUNT ENABLE SETUP AND HOLD TIMES 

o COUNT ~~ _____________________ NO __ CH_A_N_G __ E 

VM = 1.5V lor 54/74 and 545/745; VM = 1.3V lor 54L5/74L5 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure g 

SYNCHRONOUS RESET SETUP AND HOLD TIMES 

CP 

O ___ --J! 

VM = 1.5V lor 54/74 and 545/745; VM = 1.3V lor 54L5/74L5 

The shaded aress indicate when the input is permitted to change for 

predictable output performance. 

Figure 11 

UP/DOWN CONTROL SETUP AND HOLD TIMES 

U/O 

CP 

Q ________ C_OU_~_NT__J~~ _______________ ;_~_~_~~T ~ 

VM = 1.5V lor 54/74 and 545/745; VM = 1.3V lor 54L5/74L5 

The shaded aress indicate when the input is permitted to change for predictable 

output performance. 

Figure 10 
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DESCRIPTION 

54LS174LS569 (Preliminary data) 

FEATURES 
The "569" is a synchronous 4-stage Modulo 
16 binary UP I DOWN counter featuring 
preset capability for programmable oper­
ation, carry look. ahead for easy cascading 
and U 1'0 input to control the direction of 
counting. All state changes while counting or 
loadirig, are initiated by the LOW-to-HIGH 
transistion of the clock. 

3-State drivers are provided on the counter 
outputs for direct interface to bus organized 
systems. In addition to the Synchronous 
Reset an asynchronous Master Reset has 
been provided which overrides all other in-
puts setting all stages LOW. 

• Synchronous counting and loading 
• UP/DOWN counting 
eModulo 16 Binary Counter 
• Two count enable Inputs for n-blt 

cascading 
• Positive edge-triggered clock 
• Asynchronous Master Reset 
• 3-State counter outputs 
• Gated carry output 

ORDERING CODE (See Section 9 for· further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O'C to +7O'C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP N74LS569N 

Ceramic DIP N74LS569F S54LS569F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

CP Clock (active HIGH going edge) input 

PE Parallel Enable (active LOW) input 

CEP Count Enable Parallel (active LOW) input 

CET Count Enable Trickle (active LOW) input 

UI'O UPIDOWN Control input 

00-03 Parallel Data inputs 

MR Master Reset (active LOW) input 

SR Synchronous Reset (active LOW) 

OE Output Enable (active LOW) input 

00-0 3 3-State counter outputs 

TC Terminal Count (active LOW) output 

GC Gated Clock. terminal count output 

NOTE 
B. The slashed numbera indicate different parametric values for Military/Commercial 

temperature ranges respectively. 

520 SmnOliCS 

IIH (IlA) 
IlL (mA) 

IIH (IlA) 
IlL (rnA) 

IIH (IlA) 
IlL (rnA) 

IIH (IlA) 
IlL (rnA) 

IIH (IlA) 
IlL (rnA) 

IIH (1lA) 
IlL (rnA) 

IIH (1lA) 
IlL (rnA) 

IIH (IlA) 
IlL (rnA) 

IIH (1lA) 
IlL (rnA) 

IOH (mA) 
IOL (rnA) 

IOH lilA) 
IOL (rnA) 

IOH (1lA) 
IOL (rnA) 

LOGIC SYMBOL 

11 3 . 

U;oPE DO D, 

CP TC 
,. 

,. 
GC ,. 

17 ,. ,. ,. 13 

Vee = Pin 20 
GND = Pin 10 

PIN CONFIGURATION 

Vee 

TC 

54174 54S174S 54LS174LS 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

20 
-0.4 

-1/-2.6 (a) 
12/24 (a) 

-400 
4/8 (a) 

-400 
4/8 (a) 



FUNCTIONAL DESCRIPTION 
The "569" is a synchronous presettable 
Modulo 16 binary UP/DOWN counter featur­
ing an internal carry look-ahead for applica­
tions in high speed counting designs. Syn­
chronous operation is provided by having all 
flip-flops clocked simultaneously so that the 
outputs change coincident with each other 
when so instructed by the count-enable in­
puts and internal gating. This mode of oper­
ation eliminates the output spikes which are 
normally associated with asynchronous (rip­
ple clock) counters. A buffered clock input 
triggers the flip-flops on the LOW-to-HIGH 
transition of the clock. 

The counter is fully programmable; that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock, 
and takes place regardless of the levels of 
the count enable inputs. A LOW level on the 
Parallel Enable (PE) input disables the 
counter and causes the data at the Dn inputs 
to be loaded into the counter on the next 
LOW-to-HIGH transition of the clock. The 
Synchronous Reset (SR), when LOW one 
setup time before the LOW-to-HIGH transi­
tion of the clock, overrides the CEP, CET, 
and PE inputs, and causes the flip-fiops,o 
go LOW coincident with the positive clock 
transition. 

The Master Reset (MR) is an asynchronous 
overriding clear function which forces all 
stages to a LOW state while the MR input is 
LOW without regard to the clock. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In­
strumental in accomplishing this function are 
two count enable inputs (CET • CEP) and a 
Terminal Count (TC) output. Both count en­
able inputs must be LOW to count. The CET 
input is fed forward to enable the TC output. 
The TC output thus enabled will produce a 
LOW output pulse with a duration approxi­
mately equal to the HIGH level portion of the 
00 output. This LOW level TC pulse is used 
to enable successive cascaded stages. 
See Figure A in "169" data sheet for the fast 
synchronous multistage counting connec­
tions. 

The Gated Clock output (GC) is a Terminal 
Count output which provides a HIGH-LOW­
HIGH pulse for a duration equal to the LOW 
time of the clock pulse when TC is LOW. The 
GC output can be used as a clock input for 
the next stage in a simple ripple expansion 
scheme. 

The direction of counting is controlled by the 
UP/DOWN (U/D) input; a HIGH will cause 

MODE SELECT -FUNCTION TABLE 

INPUTS 
COUNTER 

OPERATING MOOES MR CP SR UfO PE CEP CET On 

Asynchronous Reset L X X X X X X X 

Synchronous Reset H t I X X L L X 

Parallel load H t h X I X X I 
H t h X I X X h 

Count up H t h h h I I X 

Count down H t h I h I I X 

Hold (do nothing) H t h X h h X X 
H t h X h X h X 

3-STATE BUFFER 
INPUTS 

OPERATING MOOES 
OE On - Counter 

Read counter L L 
L H 

Disable outputs H L 
H H 

TERMINAL COUNT TRUTH TABLE 

INPUTS COUNTER STATES 

CP UfO CEP CET 00 01 02 

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

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW·ta-HIGH clock transition 

L = LOW voltage level 
I = LOW Yoltage level one setup time prior to the LOW-to-HIGH clock transition 

X = Don't care 
(Zl = High impedance "off" state 
t = LOW·to·HIGH clock transition 

the count to increase, a LOW will cause the 
count to decrease. 
The active LOW Output Enable (OE) input 
controls the 3-state buffer outputs indepen­
dent of the counter operation. When OE is 
LOW, the count appears at the buffer out­
puts. When OE is HIGH, the outputs are in 
the high impedance "off" state, which 
means they will neither drive nor load the 
bus. 

smnotiCG 

03 

L 
L 
L 
L 
H 
H 
H 
H 

COUNTER STATES 

00 01 02 03 

L L L L 

L L L L 

L L L L 
H H H H 

count up 

count down 

no change 
no change 

OUTPUTS 

00,01,02,03 

L 
H 

(Z) 
(Z) 

OUTPUTS 

TC GC 

L H 
L L 
L H 
H H 
L H 
L L 
L H 
H H 
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B 

LOGIC DIAGRAM 

Vee = Pin 20 
GND = Pin 10 

Iii (9) 

jI£ (11) 

Q~--~~>---------------------------, 

(3) 
~~---r~~ __________ +-;-~ 

D, ",("-,4)---1-1'-, 

~-+---------+~~ 

CEP ",:(7~) __ .-" 

arr~('~2)_~L-~~------------------------t 
cp (2) 

U/D~('~)---+----------------------________ -+-+~ 

( ) = Pin number 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

VOH Output HIGH voltage VCC = Min. 
10H = See Fan Out Table 

VOL Output LOW voltage 00,01,02,03 VCC = Min. IOL = 12mA 

IOL - 24mA 

VOL Output LOW voltage TC and GC VCC = Min. IOL = 4mA 

IOL - 8mA 

lOS Output short circuit current VCC = Max 00,01,02,03 

TC and GC 

ICC Supply current VCC = Max, VQE = 4.5V 

AC CHARACTERISTICS: T A =25DC (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMAX Maximum clock frequency Figure 1 

tpLH Propagation delay 
Figure 1 

tpHL Clock to output 

tpLH Propagation delay 
Figure 2 

tpHL Clock to TC 

tpLH Propagation delay 
Figure 3 

tpHL CETtoTC 

tpLH Propagation delay 
Figure 4 

tpHL U I i5 control to TC 

tpLH Propagation delay 
Figure 2 

tpHL Clock to GC 

tpHL Propagation delay MR to output Figure 5 

tpZH Output enable to HIGH level Figure 6 

tpZL Output enable to LOW level Figure 7 

tpHZ Output disable from HIGH level 
Figure 6 

Figure 6, CL = 5pF (d) 

tpLZ Output disable from LOW level 
Figure 7 

Figure 7, CL = 5pF (d) 

NOTES 

b. For family de characteristics see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 548/748 and 54LS/74LS specification. 

c. This parameter for Commercial Range only. 
d. These tests are for reference only. They represent the delay time to guarantee that a 

device is disabled and can no longer drive the bus. 

segnaties 

54174 

Min Max 

54S174S 54LS174LS 

Min Max Min Max 
UNIT 

2.4 V 

0.4 V 

0.5(c) V 

0.4 V 

0.5(C) V 

-30 -100 mA 

-15 -100 mA 

43 mA 

54S/74S 54LS/74LS 

CL = 45pF 
UNIT 

RL = 6670 

Min Max Min Max 

25 MHz 

20 ns 
23 ns 

35 ns 
35 ns 

14 ns 
14 ns 

25 ns 
29 ns 

20 ns 
20 ns 

35 ns 

ns 

ns 

ns 

ns 

ns 

ns 
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AC SETUP REQUIREMENTS: T A = 25"C (See Section" for Test Circuits and Conditions) 

tw 

ts 

th 

ts 

th 

ts 

th 

ts 

th 

ts 

th 

trec 

PARAMETER 

Clock pulse width 

Setup time data to clock 

Hold time data to clock 

Setup time PE to clock 

Hold time PE to clock 

Setup time eEP & eET to clock 

Hold time eEP & eET to clock 

Setup time UtO to clock 

Hold time UtO to clock 

Setup time SR to clock 

Hold time SR to clock 

Recovery time MR to clock 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM - 1.6V 'or 54/74 and 548/748; VM - 1.3V 'or 54L8/74L8 

Figure 1 

524 

54174 54S174S 54LS174LS 
TEST CONDITIONS 

Min Max Min Max Min Max 

Figure 1 20 

Figure 8 20 

Figure 8 0 

Figure 8 25 

Figure 8 0 

Figure 9 20 

Figure 9 0 

Figure 10 30 

Figure 10 0 

Figure 11 30 

Figure 11 0 

Figure 5 20 

CLOCK TO TERMINAL COUNT DELAYS 

VM = 1.5V for 64/74 and 648/748; VM = 1.3V 'or 54L8/74L8 

Figure 2 

lii!lnOliCIi 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



PROPAGATION DELAYS CET INPUT TO 
TERMINAL COUNT OUTPUT 

VM = 1.5V for 54174 and 5481748; VM = 1.3V for 54L5174L5 

Figure 3 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

VM = 1.5V for 54/74 and 5451745; VM = 1.3V for 54L5174L8 

Figure 5 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

VM = 1.5V for 54174 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 7 

PROPAGATION DELAYS UfO' CONTROL 
TO TERMINAL COUNT OUTPUT 

VM = 1.5V for 54174 and 548/748; VM = 1.3V for 54L8/74L8 

Figure 4 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

:::::1.5V 

VM = 1.5V for 54174 and 648/748; VM = 1.3V for 54L8/74L8 

Figure 6 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

cp __ .................... -I 

VM = 1,5V lor 64/74 and 648/748; VM = 1.3V for 54L8174L8 

The shaded BreBS indicate when the input is permitted to change for 
predictable output performance. 

Figure 8 
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4 81T 81NIRt UPIDOWN SYNCHRON"US COUNTER (3 STIlE) 54,74 SERIES 115&9" 

COUNT ENABLE SETUP AND HOLD TIMES 

Q ____________ c_ou_N_T-J~~ __________________ N_O_C_H_AN_G_E_ 

VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54L5174L5 

The shaded areas indicate when the input is permiHed to change for 
predictable output performance. 

Figure 9 

SYNCHRONOUS RESET SETUP AND HOLD TIMES 

CP 

Q ___ --Jf 
VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54LS/74LS 

UP/DOWN CONTROL SETUP AND HOLD TIMES 

u/o 

CP 

Q _______ c_~_U:_T--'~~ ______________ ~o_O~_~ __ T ~ 

VM = 1.5V for 54174 and 545174S; VM = 1.3V for 54LS/74L5 
The shaded areas indicate when the input is permitted to change ror 
predictable output performance. 

Figure 10 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

Figure 11 
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54LS/74LS670 

DESCRIPTION 
The "670" is a 4-by-4 Register File with 3-
State outputs organized as 4-words of 4-
bits. Simultaneous read and write operation 
is allowed by separate read and write in­
puts, both address and enable. An almost 
unlimited number of devices can be stacked 
to increase the word capacity by tying the 3-
state outputs together. Any number of these 
devices can be operated in parallel to gen­
erate an n-bit word. 

FEATURES 

• Simultaneous and independent 
Read and Write operations 

• Expandable to almost any word 
size and bit length 

• 3· State outputs 
• See "170" for open collector version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES Vee=5V ± 5%; T A =O"C to + 7O"C Vee=5V± 10%; TA=-55"C to +125"C 

Plastic DIP N74LS670N 

Ceramic DIP N74LS670F S54LS670F 

Flatpak S54LS670W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

Data inputs IIH (/LA) 
00-03 IlL (mA) 

WA,We Write address inputs IIH (/LA) 
IlL (mA) 

WE Write Enable (active LOW) input IIH <!LA) 
IlL (mA) 

Read address inputs IIH (/LA) 
RA,RB 

IlL (mA) 

RE Read Enable (active LOW) input IIH (/LA) 
IlL (mA) 

00-0 3 Outputs IOH (rnA) 
IOL (mA) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(d) 

LOGIC SYMBOL 

12 ,. 

" 
WE DO 0 , O 2 0 3 WA 

13 WB 

RA 

RB 

11 

vee = Pin 16 10 
GND = Pin 8 

PIN CONFIGURATION 

54174 54S174S 54LS174LS 

20 
-0.4 

20 
-0.4 

40 
-0.8 

20 
-0.4 

40 
-0.8 

-1/-2.6(a) 
4/8(a) 

54174 54S174S 54LS174LS 
PARAMETER TEST CONDITIONS 

Min Max Min 

VOH Output HIGH voltage 
. ~OH =-1.0mA 

VCC = Min IIOH =~.6mA 

lee Supply current Vee = Max 

NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial e. This parameter for Commercial range only. 
temperature ranges respectively. 

d. For family de characteristics. see inside front cover for 54/74 and 54H 17 4H, and see 
inside back cover for 548/748 and 54LS 17 4LS specifications. 

SmDOliGS 

Max Min Max 
UNIT 

2.4 V 
2.4(e) V 

50 rnA 

527 



FUNCTIONAL DESCRIPTION 
The"S70"is a 1S-bit 3-State Register File 
organized as 4-words of 4-bits each. Sepa­
. rate read and write aC!ldress and enable in­
puts are· available ·permitting simultaneous 
writing into one word location and reading 
from another location. The 4-bit word to be 
stored is presented to four data inputs. The 
Write Address inputs (W A & WB) determine 
the location of the stored word. When the 
Write Enable (WE) input is LOW, the data is 
entered into the addressed location·. The ad­
dressed location remains transparent to the 
data while the WE is LOW. Data supplied at 
the inputs will be read out in true (non-invert­
ing) form from the s-state outputs. Data and 
Write Address inputs are inhi.bited when WE 
is HIGH. 

Direct acquisition of data stored in any of 
the four registers is made possible by indi­
vidual Read Address inputs (RA & Ra). The 
addressed word appears at the four outputs 
when the Read Enable (RE) is LOW. Data 
outputs are in the high impedance "0"" 
state when thEi Read Enable input is HIGH. 
This permits outputs to be tied together to 
increase the word capacity to very large 
numbers. 

Up to 128 devices can be stacked to in­
cresse the word size to 512 locations by 
tying the 3-state outputs together. Since the 
limiting factor for expansion is the output 
HIGH current, further stacking is possible by 
tying pull up resistors to the outputs to in­
crease the IOH current available. Design 0.1 
the Read Ensble signals for the stacked de­
vices must ensure that there is. no overlap in 
the LOW levels which would cause more 
than one output to be active at the same 
time. Parallel expansion to generate n-bit 
words is accomplished by driving the enable 
and address inputs of each device in parallel. 

AC CHARACTERISTICS: TA=25"C (See Section 4 for Test Circuits and Conditions) 

54174 

PARAMETER TEST CONDITIONS 

WRITE MODE SELECT TABLE 

OPERATING INPUTS INTERNAL 
MODE WE On LATCHES(b) 

Write Data L L L 
L H H 

Data 

Latched H X no change 

NOTE 
b. The Write Address (W A & We' to the "internal latches" 

must be stable while WE is LOW for conventional oper­
ation. 

READ MODE SELECT TABLE 

INPUTS OUTPUTS 

OPERATING 
RE 

INTERNAL 
On 

MODE LATCHES(C) 

Read L L L 
L H H 

Disabled H X (Zl 

NOTE 
c. The Read Address eRA & RS) changes to select the 

"internBllatches" are not constrained by WE. or RE oper­
ation. 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
(Z) = High impedance "off" state 

54S174S 54LS174LS 

CL = 15pF 
RL = 2kO 

UNIT 

Min Max Min Max Min Max 

tPLH Propagation delay 40 ns 
tpHL Read Address to output 

Figure 2 45 ns 

tpLH Propagstion delay 45 ns 

tpHL Write Ensble to output Figure 1 50 ns 

tpLH Propagation delay 45 ns 

tpHL Data to output Figure 1 40 ns 

tpZH Read enable time to HIGH level Figure 4 35 ns 

tpZL Read enable time to LOW level Figure 5 40 ns 

tPHZ Disable time from HIGH level FigureA, CL = 5pF 50 ns 

tPLZ Disable time from LOW level Figure 5, CL = 5pF 35 ns 
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4 I 4 Hi" 'Ek FILE (I SIITE) 

LOGIC DIAGRAM 
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Vee = Pin 16 
GND = Pin 8 
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AC SETUP REQUIREMENTS: T A = 25"<: (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tw Write Enable pulse width 

ts 
Setup time Data to positive 
going WE 

th 
Hold time Data to positive 
going WE 

ts 
Setup time Read Address. 
to negative gOing WE 

th 
Hold time Read Adress to 
positive gOing WE 

AC WAVEFORMS 

PROPAGATION DELAY, 
WRITE ENABLE AND DATA TO OUTPUTS 

VM = 1.5V for 54174 and 54S174S; VM = 1.3V for 54LSI74LS 

Figure 1 

SETUP AND HOLD TIMES WRITE 
ADDRESS AND DATA TO WRITE ENABLE 

VM = 1.5V for 54174 and 54S174S; VM = 1.3V for 54LSI74LS 

TEST CONDITIONS 

Figure 3 

Figure 3 

Figure 3 

Figure 3 

Figure 3 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 3 

530 sm°otiCS 

54174 54S174S 54LS174LS 

Min Max Min Max Min 

25 

10 

15 

15 

5.0 

PROPAGATION DELAY READ 
ADDRESS TO OUTPUTS 

Max 

VM = 1.5V for 54174 and 54S174S; VM = 1.3V for 54LSI74LS 

Figure 2 

UNIT 

ns 

ns 

ns 

ns 

ns 



4 X 4 REGIS I EN fILE (] STIlE) 

AC WAVEFORMS (Cont'd 

an 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

::: 1.5V 

54/14 SERIES "B1P¥ 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS VM = 1.5V for 54/74and54S/74S; VM = 1.3V for 54LS/74LS 

Figure 4 Figure 5 
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AC TEST CIRCUITS AND WAVEFORMS 

This section contains the parameter mea­
surement information necessary to perform 
the ac 1 switching tests for the majority of 
the devices specified in this book. The indi­
vidual data sheets specify the appropriate 
variables data applicable to the TIL de­
vices; i.e. RL and CL. 

The equivalent test circuits used to measure 
the ac performance of the devices 
contained in this book are shown in Figures 
1 thru 6. The table below specifies the test 
circuits applicable to the various output con­
figurations of each TTL family. The table 
also specifies the input pulse requirements 
necessary for performing the ac tests. The 

specified Repetition Rate (Rep. Rate) and 
Pulse Width are for the general test case 
which are neither frequency nor duty cycle 
sensitive. For measuring specified values of 
fMAX (frequency) or tw (pulse width) the 
minimum values specified in the data sheets 
should be used in place of the values shown 
in the table. 

The measurement of ac parameters requires 
a number of setup and performance precau­
tions to assure accurate, repeatable read­
ings. The ac test fixture must conform to 
good high frequency design practice such 
as: pc boards with ground planes, short 
source and sense leads of equal length, no 

TEST CIRCUITS AND INPUT PULSE REQUIREMENTS 

TEST 
INPUT PULSE REQUIREMENTS (See Figure 1) 

FAMILY (Output) CIRCUIT Amplitude I Rep. Rate Ipulse Widthl tTLH I tTHL 

54/74 (Standard) Figure 2 3.0V 1MHz 500ns 7ns 7ns 
(0. C.) Figure 3 3.0V 1MHz 500ns 7ns 7ns 
(3-State) Figure 4 3.0V 1MHz 500ns 7ns 7ns 

54HI (Standard) Figure 2 3.0V 1MHz 500ns 7ns 7ns 
74H (O.C.) Figure 3 3.0V 1MHz 500ns 7ns 7ns 

54S1 (Standard) Figure 2 3.0V 1MHz 500ns 2.5ns 2.5ns 
74S (O.C.) Figure 3 3.0V 1MHz 500ns 2.5ns 2.5ns 

(3-State) Figure 4 3.0V 1MHz 500ns 2.5ns 2.5ns 

54LSI (Standard) Figure 2 3.0V 1MHz 500ns 6ns 6ns 
74LS (0. C.) Figure 3 3.0V 1MHz 500ns 6ns 6ns 

(3-State) Figure 4 3.0V 1MHz 500ns 6ns 6ns 

8200 (Standard) Figure 5 2.6V 1MHz 500ns 5ns 5ns 
(0. C.) Figure 5 2.6V 1MHz 500ns 5ns 5ns 

82S00 (Standard) Figure 2 3.0V 1MHz 500ns 2.5ns 2.5ns 
(O.C.) Figure 3 3.0V 1MHz 500ns 2.5ns 2.5ns 
(3-State) Figure 4 3.0V 1MHz 500ns 2.5ns 2.5ns 

9300 (Standard) Figure 6 3.0V 1MHz 500ns 7ns 7ns 
(O.C.) Figure 3 3.0V 1MHz 500ns 7ns 7ns 

c.c. ;: Open collector 

Smnotics 

switches between the sensing point and the 
device under test, and properly terminated 
pulse generator input lines. The power sup­
ply must be adequately decoupled with a 
good high frequency capacitor at the test 
head or socket. The ac load circuit must be 
connected as close to the device under test 
as possible. The probe used to make the 
output measurements should be a high im­
pedance (10Megohm or FET) type, except 
for the 8200 series. As shown in Figure 5, 
the load circuit for the 8200 devices has 
been designed to accommodate a 5kU 
probe, or a high impedance probe with a 5kU 
terminating resistor. 
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AC TEST CIRCUITS AND WAVEFORMS 

INPUT PULSE DEFINITIONS 
(See table for specific values) 

90% 1\:f.r"v
-
M 
.. -,,_· -- IW 100v:tf:" '''''90%=-- AmP·IV) 

'. 10% 

Negati~. pulse n 
-~~'::"T::'H-Ll,-tl-----"":':= - -;:;;;;;- OV 

I"t. ITLHII,) 

--- V:-· 
___ 10;.;%;.;tr~ 1 •• _ "--'-. - IW 

VM = 1.3V fo' 54L8174L8; VM = 1.5V for all other TTL families 

Figure 1 

TEST CIRCUIT FOR STANDARDITOTEM-POLE OUTPUTS 

Figure 2 

TEST CIRCUIT FOR OPEN COLLECTOR OUTPUTS 

I vee 

V'N 

PULSE GENERATOR f.:\ 
0.U.1. 

r AT 

~ -!:" 

Figure 3 

DEFINITIONS 

RL = Load resistor to Vee; see data sheet for value. 

CL = Load capacitance includes jig and probe capaci-
tance; aee data for value. 

Rr = Termination resistance should be equal to Zout of 
Pulse Generators. 

R 1 = Load resistance to V CC; infinity (00) means no re­
sistor needed. 

R2 = Load resistance to 2.6V supply. 

0= Diodes are lN916, lN3064, or equivalent. 

Rp = 5kU probe impedance, or 5kU termination resistor 
when 10 megohm or FET probe is used. 

Vee 

RL 
Your 

f.:\ r ICL 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

SWfTCH POSITION 

Te.t Switch 1 Switch 2 

tpZH Open Closed 

tpZL Closed Open 

tpHZ Closed Closed 

tpLZ Closed Closed 

Rx = 1 k!l for 54174, 5481748· and 82800; RX = 5kU for 
54LS174LS: 

Figure 4 

TEST CIRCUIT FOR 8200 DEVICE TYPES 

D 

Ap 

Figure 5 

TEST CIRCUIT FOR 9300 DEVICE TYPES 

vee 

D.U.T. 
PULSE GENERATOR 

Figure 6 
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AC TEST CIRCUITS AND WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.3V for 54LS 17 4LS; VM = 1.5V for all other TTL families 

J,K orO 

Cp 

Q 

Waveform 1 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

VM = 1.3V lor 54lS/74lS; VM = 1.5V lor all other TTL lamilies 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Waveform 3 

SET AND RESET TO OUTPUT DELAYS, 

SET AND RESET PULSE WIDTHS 

j'w---1 SETC"D) ~VM f,.V-y-----------
I 

VM = 1.3V for 54LS/74LS: VM = 1.5V for all other TTL families 

Waveform 5 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.3V for 54lS/74LS: VM = 1.5V for all other TTL families. 

J,K orO 

Q 

Waveform 2 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

______ ::j-'PHL 
VM'--

VM = 1.3V for 54lS/74lS; VM = 1.5V for all other TTL families 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Waveform 4 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

VM = 1.3V for 54lS/74lS; VM = 1.5V for all olher TTL families. 

Waveform 6 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

~ t-'~1 ---Jt~1 
Q 'VM q: 

VM = 1.3V for 54lS/74lS; VM = 1.5V lor all other TTL familie. 

Waveform 7 

:::::1.SV 

:::::l.SV 
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DESCRIPTION PIN CONFIGURATIONS 
The 8200/8201/8202/8203 M51 Buffer Reg­
isters are arrays of ten clocked "0" flip-flops 
especially suited for parallel-in parallel-out 
register applications. They are also suitable 
for general purpose applications as parallel­
in serial-out, serial-in parallel-out registers. 

The flip-flops are arranged as dual 5 arrays, 
(8200 and 8201) and single 10 arrays with 
reset, (8202 and 8203). The true output of 
each bit is made available to the user. 

The 8200 and 8202 feature true "0" inputs. 
The logic state presented at these "0" in­
puts will appear at the 0 outputs after a 
negative transition of the clock. 

The 8201 and 8203 feature complementing 
"0" inputs ("0"). The logic state presented at 
these "0" inputs will invert and appear althe 
o outputs after a negative going transition 
of the clock. This complementing input 
feature ("0") permits the use of standard 
ANO-OR-INVERT gates to achieve the 
AND-OR function without additional gate 
delays. 

TRUTH TABLE 

On 

8200 
H 
L 

-8201 -
8202 H 

L 

8203 
L 
H 

H = HIGH voltage level 
L = LOW vollage level 

On 

-
-
H 
L 

-
-

-
-

RESET a n+1 

- H 
- L 

- L 
- H 

H H 
H L 

H H 
H L 

8200 
N,F,a PACKAGE 

07 

D9 0 8 

D,O O. 

0,. 

8202 
N,F,a PACKAGE 

Vee 

RESET 

0, 

02 

03 

O. 

06 

07 

D. 08 

09 

GND 0'0 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc = 5V± 5%; TA = O'C 10 +7S'C VCC = 5V ±S%; T A = -55'C 10 +125'C 

Plastic DIP N8200N • N8201N 
N8202N • N8203N 

Ceramic DIP N8200F • N8201F 58200F • 58201F 
N8202F • N8203F 58202F • 58203F 

- 582000 • 582010 Flatpak 
58202Q • 582030 

9jgDOtiC9 

8201 
N,F,a PACKAGE 

Vee 

CLK2 

0, 

03 

O. 

05 

07 

D, 08 

D,O 09 

GND 0'0 

8203 
N,F,a PACKAGE 

Vee 

RESET 

0, 

02 

03 

O. 

07 

ilt 

o. 

GND 0'0 
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LOGIC DIAGRAMS 

8200 DUAL S-BIT BUFFER REGISTER 8201 DUAL S-BIT BUFFER REGISTER-INVERTED. INPUTS 

CLOCK'o.:.(',;.) -I>--4-:=<'-+.:,,...-+.,,,-i___lf.:::-'-+.:,,.J CLOCK'o.:.(',;.) -I>--4-:=<'-+.:,,...-+.,,,-i___lf.:::-'--l=l 
0, 

CLOCK 2 o.::(23;::)-I:>----'.",..:;~+=+--+.=:-+___Ib~+.,.:r (231 
CLOCK 20'--'--I>-*+-+~>--l="""-+-"+-+,....,J 

Vee = (241 
GNO =(121 
() = denotes pin numbers 

Vee = (24) 
GNO =(121 
( ) = denotes pin numbers 

RESET (23) 

RESET (231 

D, 

Vee = (241 
GNO =(121 
( ) = denotes pin numbers 

8202 10-BIT BUFFER REGISTER 

8203 10-BIT BUFFER REGISTER-INVERTED INPUTS 

0, 

Vee = (24) (overrides clockl 
GND = (12) n is time prior to clock 
( 1 = denotes pin numbers n+1 Is time following clock 

DC ELECTRICAL CHARACTERISTICS Over operating temperature range. 

PARAMETER TEST CONDITIONS 
Min 

LIMITS 
Typ Max 

VOH Output HIGH voltage 
Vee = 4.75V, 10H = -800!,A 2.6 3.5 

VIN(O) = 2.0V, VIN(O) = 0.8V 

VOL Output LOW voltage 
Vee = 4.75, 10L = 9.6mA 0.4 

VIN(D) = 0.8V, VIN (0) = 2.0V 

hH Input HIGH current Vee = 5.25V, VIN = 4.5V 40 

hL Input LOW current Vee = 5.25V, VIN = O.4V -0.1 -1.6 

VBO Input voltage rating Vee = 4.75V, liN = 10mA 5.5 

los Output short circuit/current Vee = 5.25V, VOUT = OV -20 -70 

lee Supply current Vee = 5.25V 77.7 110 
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AC CHARACTERISTICS TA = 25°C, Vcc = 5V 

FROM TO LIMITS 
PARAMETER UNIT 

INPUT OUTPUT Min Typ Max 

Propagation delay time 
ton turn-on time Clock Q 

Reset Q 
toff turn-off time Clock Q 
tsetup setup time 
thold hold time2 

tw input pulse width min, clock 
Transfer rate 

AC TEST FIGURES AND WAVEFORMS 

ton FROM RESET TO Q 

-=-

Input pulse: 
Amplitude = 2.6V 
Clock: P.R.R. = 5MHz 
Reset: P.R.R. = 5MHz 
PW = 30ns (at 50% point) 
tr = tf = 5ns 

0, 

02 

03 
0, 
Os 
Oil 

s.ov 

R Vee 2.6V 
0, 

02 

03 
15011 

04 

8202- OS TO 
06 -"'OUTPUTS-

07 

08 

09 

CLOCK~ 
RESET ----:,:-:;.s~VU1.5V 

I 
,.SV~'.SV 

OUTPUT ___ ...J. I 1'-----
-IOONI-

30 45 ns 
30 45 
25 40 
6 15 ns 
0 5 ns 
12 17 ns 

15 35 MHz 

tpd FROM CLOCK TO Q 

9!!1DOliC9 

-=­,----, 

0, 

02 

03 

D. 

Os 
D. 

R 

5.0V 

Vee 
0, 

02 

03 

04 

8202" Os 
O. 

DATA ___ ...J/,NVERT FOR D '--

CLOCK 

OUTPUT -'j"\.1.SV r,;y i :-=-----n .. _. 
-J00NI- --l !-OOFF 

2.6V 

lS0n 

TO 
--OUTPUTS-

Input pulse: 
Data = P.R.R. = 7.5MHz 
Clock = P.R.R. = 15MHz 
PW = 17ns (at 50% point) 
tr = tf = 5ns Max 
Amplitude = 2.6V 
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DESCRIPTION 
The 8-lnput Digital Multiplexer is the logical 
equivalent of a single-pole, 8 position 
switch whose position is specified by a 3-bit 
input address. 

The 8230 incorporates an INHIBIT input 
which, when LOW, allows the one-of-eight 
inputs selected by the address to appear on 
the f output and, in complement, on the f 
output. With the INHIBIT input HIGH, the f 
output is unconditionally LOW and the f 

output is unconditionally HIGH. The 8230 is 
a functional and pin-for-pin replacement for 
the 9312. 

The 8231 is a variation oHhe 8230 that 
provides open collector output f for expan­
sion of inputterms. The 8232 is similarto the 
8230 except in the effect of the INHIBIT 
input on thefoutput. With the INHIBIT input 
LOW, the selected input appears at the f 
output and, in complement, on the f output. 
With the INHIBIT input HIGH, boththefand 
the f output are unconditionally LOW. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES 
vcc = 5V ± 5%; TA = O'c to 75'C 

Plastic DIP N8230N • N8231 N • N8232N 
N82S30N .' N82S31N 

Ceramic DIP N8230F • N8231F • N8232F 
N82S30F • N82S31F 

Flatpak 

TRUTH TABLE 

ADDRESS 

A2 A1 AO 

L L L 
L L H 
L H L 
L H H 
H L L 
H L H 
H H L 
H H H 

L L L 
L L H 
L H L 
L H H 
H L L 
H L H 
H H L 
H H H 
x x x 

L = LOW voltage level 
H = HIGH voltage level 
x =- Don't care 
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x 
x 
x 
x 
x 
x 
x 
H 

x 
x 
x 
x 
x 
x 
x 
L 
x 

DATA INPUTS 

16 IS 14 13 '2 

x x x x x 
x x x x x 
x x x x H 
x x x H x 
x x H x, x 
x H x x x 
H x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x L 
x x x L x 
x x L x x 
x L x x x 
L x x x x 
x x x x x 
x x x x x 

MILITARY RANGES 
Vcc = 5V ± 5%; TA = -55'C to 'l25'C 

S8230F • S8231F • S8232F 
S82S30F • S82S31F 

S8230W • S8231W 

OUTPUT 

82301 
82S30 

'1 10 INH f 8231/ 8232 
82S31 

f f 
x H L H L L 
H x L H L L 
x x L H L L 
x x L H L L 
x x L H L L 
x x L H L L 
x x L H L L 
x x L H L L 

x L L L H H 
L x L L H H 
x x L L H H 
x x L L H H 
x x L L H H 
x x L L H H 
x x L L H H 
x x L L H H 

x x H L H L 

9i!1DOliC9 
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PIN CONFIGURATION 

LOGIC DIAGRAMS 

'7 (0) 

'. (7) 

'. (6) 

'. (5) 

'3 (4) 

'2 (3) 

'1 (2) 

'0 (1) 

8230/31 
82S30/S31 

(11) (12)/, (10) 

AO A, / AZ INHIBIT 
(13) 

*8231 HAS OPEN COLLECTOR 
Vee = (16) 
GND = (8) 
« )=denotel pin number, 

8232 

(11) (12) (13) (10) 

AO A, A2 INHIBIT 

Vee = (16) 
GND = (8) 
( ):: denotes pin numb.,.. 



DC ELECTRICAL CHARACTERISTICS 

8230/31/32 
PARAMETER TEST CONDITIONS 

Min Typ Max 
UNIT 

VOH Output HIGH voltage Vee = 4.75V, 10H = -800j.LA 2.6 3.5 V 

10H Output HIGH current 
Vee = 4.75V, VOUT = 4.5V 150 j.LA f output of 8231 only 

VOL Output LOW voltage Vee - 4.75V, 10L - 16mA 0.4 V 

hH Input HIGH current 

An, In (alll Vee = 5.25V, VIN = 4.5V 40 j.LA 
INH (alll 80 j.LA 

IlL Input LOW current 

An, In, INH (8230, 8231) Vee = 5.25V, VIN = 0.4V -0.1 -1.6 mA 
INH (8232) -0.1 -3.2 mA 

Vso Input voltage rating Vee = 4.75V, liN = 10mA 5.5 V 
los Output short circuit current Vee - 5V, VOUT - OV -20 -70 mA 
Icc Supply current 

8230,8231 Vee = 5.25V 35 47.7 mA 

8232 33 50 mA 

DC ELECTRICAL CHARACTERISTICS (Cont'd) 

82S30/82S31 
PARAMETER TEST CONDITIONS UNIT 

Min Typ Max 

VOH Output HIGH voltage Vee = 4.75V, 10H = -1.0mA 2.7 V 
10H Output HIGH current 

Vee = 4.75V, VOUT = 4.5V 250 j.LA 
f Output of 82S31 only 

VOL Output LOW voltage Vee - 4.75V, 10L - 20mA 0.5 V 
IIH Input HIGH current Vee - 5.25V, VIN - 4.5V 10 j.LA 

IlL Input LOW current Vee - 5.25V, VIN - 0.5V -400 j.LA 

Veo Input clamp voltage Vee = 4.75V, liN = -18mA -1.2 V 
los Output short circuit current Vee - 5.25V, VOUT - OV -40 -100 mA 
Icc Supply current Vee = 5.25V 62 mA 
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AC CHARACTERISTICS 

PARAMETER 

tPLH Propagation delay 
tPHL An to f output 

tPLH Propagation delay 
tPHL In to 1 output 

~ tpLH Prop. delay difference 
~ .tPHL 1 output to f output 

tpLH Propagation delay 
tPHL INH to f output 

tpLH Propagation delay 
tPHL I NH to f output 

AC CHARACTERISTICS (Cont'd) 

PARAMETER 

tPLH Propagation delay 
tPHL An to f output 

tPLH Propagation delay 
tPHL In to f output 

~ tPLH Prop. delay difference 
~ tPHL 1" output to f output 

tpLH Propagation delay 
tPHL INH to f output 

tPLH Propagation delay 
tPHL INH to f output 

NOTE 

a, CL = 30pF for 82; CL = 15pF for 82S 

AC TEST FIGURE 

546 

INPUT 

INPUT PULSE 
PRR = 1MHz 
IR = tt= 2.5n. _ 
PW = SOns -

ALL DIODES ARE 1N3064 
CL INCLUDES PROBE AND JIG CAPACITANCE 
ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS 

Figure 1 

82JDI31/J2/82SJDZSll 

8230 8231 8232 
TEST CONDITIONS 

Typ 
UNIT 

Typ Max Typ Max Max ., 

RL = 2800 - Figures 1.2 19 30 19 30 19 30 ns 
(See Note a) 19 30 19 30 19 30 ns 

RL = 2800 - Figures 1.2 13 20 .15 24 13 20 ns 
(See Note a) 13 20 15 24 13 20 ns 

RI = 2800 - Figures 1.2 10 15 10 15 10 15 ns 
(See Note a) 10 15 10 15 10 15 ns 

RL = 2800 - Figures 1.2 18 30 18 30 13 20 ns 
(See Note a) 18 30 18 30 13 20 ns 

RI = 2800 - Figures 1.2 13 20 ns 
(See Note a) 13 20 ns 

82S30 82S31 
TEST CONDITIONS , UNIT 

Typ Max Typ Max 

RL = 2800 - Figures 1.2 14 17 16 19 ns 
(See Note a) 14 .17 16 19 ns 

RL = 2800 - Figures 1.2 7.0 10 9.0 12 ns 
(See Note a) 7.0 10 9.0 12 ns 

RI = 2800 - Figures 1.2 6.0 9.0 6.0 9.0 ns 
(See Note a) 6.0 9.0 6.0 9.0 ns 

RL = 2800 - Figures 1.2 12 16 14 18 ns 
(See Note a) 12 16 14 18 ns 

RI = 2800 - Figures 1.2 26 28 ns 
(See Note a) 26 28 ns 

AC WAVEFORMS 

y,J1.5Y \,.5Y _______ _ 
b'PHL ~I'PLH 

I OUTPUT \',5Y ,r,-,SY------
~-"'PLH ---L,,,-

f OUTPUT ",5Y \"'.'_.5Y ___ _ 

Figure 2 
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DESCRIPTION 
These devices are 2-input 4-bit Digital 
Multiplexers designed for general purpose 
data-selection applications. 

The 8233 features non-inverting data paths; 
and, the 8234 features inverting data paths. 

The 8235 is designed for input to adders, 
registers and general paralleled data han­
dling due to its capability to perform CONDI­
TIONAL COMPLEMENTING (TRUE 1 COM­
PLEMENT). When the two inputs for each bit 
position (Ai, Bi) are connected together, the 
f output will provide either the True'or Com­
plement of the input data. This capability is 
especially useful for transferring data into 

parallel adders where both true data for 
adding or multiplying and also complement­
ed data for subtracting or dividing are need­
ed. 

The 8234 and 8235 designs have open col­
lector outputs which permit direct wiring to 
other open collector outputs (collector log­
ic) to yeild "free" four-bit words. As many as 
one hundred four-bit words can be 
multiplexed by using fifty 8234/82355 in the 
WIRED-AND mode. 

The inhibit state 50 = 51 = 1 can be used to 
facilitate transfer operations in an arithmetic 
section. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES 

VCC=5V±5%; TA=O"C to +75"<: 

Plastic DIP 
N8233N • N8234N • N8235N 

N82533N • N82534N 

Ceramic DIP 
N8233F • N8234F • N8235F 

N82533F • N82534F 

Flatpak 

LOGIC DIAGRAMS 

8233/82S33 (ACTIVE PULL-UP) 

vee = (16) 
. GNO = (8) 

( ) = denotes pin numbers 
'0 " '2 

MILITARY RANGES 
VCC=5V±5%; TA=-55"C to +125"C 

58233F • 58234F • 58235F 

58233W • 58234W • 58235W 

" 

PIN CONFIGURATION 

TRUTH TABLE 

TYPE 
INPUTS 

8233/82533 

8234/82534 

8235 

H = HIGH voltage level. 
L = LOW voltage level. 

So 
L 
H 
L 
H 

L 
H 
L 
H 

L 
L 
H 
H 

Sl 
L 
L 
H 
H 

L 
L 
H 
H 

L 
H 
L 
H 

8235 (OPEN COLLECTOR) 

8234/82S34 (OPEN COLLECTOR) 

vee = (16) 
GND = (8) 
( ) = denotes pin numbers 

'0 I, 

.,0------1 
(71 

vee - (16) 
GND = (8) 
( ) = denotes pin numbers 

SmnDliCS 

'0 

OUTPUT 
fn 
B 
A 
B 
L 

B 
A 
8 
H 

AnBn 
Bn 
An 
H 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 
8233/34/35 82S33/34 

PARAMETER TEST CONDITIONS 
Min Max Min Max Min Max 

UNIT 

Vee = 4.75'1 
IOH=-800jiA 2.6 V 

VOH Output HIGH yoltage 
IOH = -1.0mA 2.7 V 

IOl = lamA 0.4 V 
VOL Output lOW Yoltage Vee = 4.75V 

IOl = 20mA 0.5 V 

10H Output HIGH current 
Vee = 5.25V, Your = 5.0V 

100 250 p,A 
8234/35 and 82534 

IIH Input = LOW current Vee = 5.25V, VIN = 4.5V 40 10 p,A 

IlL Input LOW current Vee = 5.25V, VIN = O.4V -1.6 -0.4 mA 

VBO Input Breakdown Yoltage Vee = 5.25V, liN = 10mA 5.5 V 

liN = -12mA -1.5 V 
VCO Input Clamp current Vee = 4.75V 

liN = -18mA -1.2 V 

lOS Output short circuit current Vee = 5.25V, Your = OV -20 -70 -40 -100 mA 

8233,82833 48 58 mA 

ICC Supply current Vee = 5.0V 8234,82834 40 50 mA 

8235 59 mA 
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AC CHARACTERISTICS: TA=25°C vcc = 5.0V 

PARAMETER 

tpLH Propagation delay 
tpHL An to fn (accept 8235) 

tPLH Propagation delay 
tpHL Bn to fn (accept 8235) 

tpLH Propagation delay 
tpHL An to fn (8235 only) 

tPLH Propagation delay 
tpHL Bn to fn (8235 only) 

tpLH Propagation delay 

tpHL 80 to fn 

tpLH Propagation delay 
tpHL 81 to fn 

AC WAVEFORMS· 

--\'"1;: ~~----3V 
V'N It.~~ PW 9~~~r-
1~~ ~":1~0%::,,,, __ ov 

~M 
VOUT! I 1.SV I 1.SV 

~; tPHLl::\j 

'~1.5V 
Vo~'·"~ ~ 

Figure 3 

TEST CONDITIONS 

Figures 1,2 & 3 

Figures 1,2 & 3 

Figures 1,2 & 3 

Figures 1,2 & 3 

Figures 1,2 & 3 

Figures 1,2 & 3 

AC TEST FIGURE 

SWITCH POSITIONS 

AO 
'0...0.-

00 

8233 

8234 
8235 

INPUT PULSE: 
PRR = 1MHz 

I, = If = 2.5 ns 
PW=50n8 

Rl 

00 

360!l 

'" "" TABLE 

ALL DIODES ARE 1 N3064 

8233/34/45 82S33/S34 

CL = 30pF 

Min Max 

25 
25 

25 
25 

25 
25 

35 
35 

38 
38 

38 
38 

8233/34/35 
- 5V 

~ 

R2 

84.511 

440!l 

Figure 1 

CL = 15pF 
RL = 2800 

!WIin Max 

12 
12 

12 
12 

18 
18 

16 
16 

" 

Inpul pulse: 
Amplitude = 2.6V 
PW = 2oon8 
PRR = lMHz 
tr =tf=5ns 

82S33,82S34 

... 
" " Ao ... " A, 
" 
'" " ., ., 

" " 

CL INCLUDES PROBE JIG CAPACITANCE 
ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS 

Flgu·re 2 

S!IOliCS 

UNIT 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 
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DESCRIPTION The 8242 1 82S42 contains four indep,endent 
Exclusive-NOR gates which may be used to 
implement digital comparison functions.The 
8242/82S42 outputs are open collector to 
facilitate implementation of multiple-bit com­
parisons; a 4-bit comparison is made by 
connecting the outputs of the four indepen­
dent gates together. 

The 8241/82S41 contains four independent 
gating structures to perform the Exclusive­
OR function on two input variables. 

The output of the 8241/82S41 employs the 
totem-pole structure· characteristic of TIL 
devices. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF_ vcc=sv±S%; tA-O"C to +7S"C vcc=sv±S%; TA=-ss"Cto+12S"C 

• Plastic DIP 
Fig. A N8241N N8242N 

Fig. A N82S41N • N82S42N 

• N8242F S8241F • S8242F 
Ceramic DIP 

Fig. A N8241F 

Fig. A N82S41F • N82S42F 

• Flatpak Fig. B S8241W S8242W 

LOGIC DIAGRAMS 

8241, 82S41 QUAD EXCLUSIVE-OR 

Ao Bo A, B, A2 B2 Aa 8a 

\'1 121 16) 15) 18) 191 113) 1121 
r ------ ----- ----- ----l 

I I 
I I 
I I 
I I 
I : 
I I 
I I 
I I 
I I 
I I 
I I L ___________________________ ~ 

(3) (4) (10) 111) 

vee = (14) 
GND = (7) 

to 

( ) = denotes pin numbers for 14-pin dual-in-line package. 

8242 QUAD EXCLUSIVE-NOR (OPEN COLLECTOR) 

vee = (14) 
GND = (7) 

r 
1 

I 
L 

Ao 
\11 

Bo A, B, 
\21 \61 \51 

( ) = denotes pin numbers for 14-pin dual-in-line package. 

550 

A2 B2 A3 Ba 
\81 \91 1131 (12) 

-1 

I 

lii!l00liC9 

I 

PIN CONFIGURATION 

Figure A 

Figure B 

TRUTH TABLE 

TYPE 
INPUTS 

8241/82S41 

8242/82S42 

NOTE 
H = HIGH voltage level 
L = lOW voltage level 

A 
L 
H 
L 
H 
L 
H 
L 
H 

B 
L 
L 
H 
H 
L 
L 
H 
H 

OUTPUT 
f 
L 
H 
H 
L 
H 
L 
L 
H 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

8241 8242 82S41 82S42 
PARAMETER TEST CONDITIONS 

Min Max Min Max Min Max Min Max 
UNIT 

IOH=-8OOIiA 2.6 V 
VOH Output HIGH voltage VCC=4.75V 

IOH=-1.0mA 2.7 V 

10L =16mA 0.4 V 

VOL Output LOW voltage VCC=4.75V 10L =20mA 0.5 V 
10L -25mA 0.4 0.5 V 

10H Output HIGH current Vee = 5.25V Vour=5.0V 25 250 p.A 

IIH Input HIGH current Vee = 5.25V VIN = 4.5V 80 80 10 10 p.A 

IlL Input LOW current Vee = 5.25V VIN = O.4V -0.1 -3.2 -0.1 -3.2 -0.8 -0.8 rnA 

Veo Input breakdown voltage Vee = 5.25V liN = lOrnA 5.5 5.5 V 

VCO Input clamp voltage Vee = 4.75V IIN=-18mA -1.2 -1.2 V 

lOS Output short circuit current Vee = 5.25V Your = OV -20 -70 -40 -100 V 

ICC Supply current Vee = 5.25V 57 47.5 55 62 rnA 
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AC CHARACTERISTICS: TA 2S"C vcc = S.2SV (See Section .. for WavefOrms and Conditions) 

8241 8242 82S41 82S42 

CL = 30pF CL = 30pF CL = 1SpF CL = 1SpF 
PARAMETER TEST CONDITIONS R1 = co RL = 2800 RL = 2800 

R2 =; 84.20 

Min Max Min Max Min Max Min Max 

tpLH Propagation delay 
Figures 1.3 & 4 

17 23 10 14 
tPHL Inverting path 23 20 10 14 

tpLH Propagation delay 
Figures 2. 3 & 4 

17 28 10 14 
tpHL Non·inverting path 23 21 10 14 

AC WAVEFORMS 

VOUT 1.5V 

Figure 1 Figure 2 

AC TEST FIGURE 

8241.8242 
INPUT OUTPUT 

) ( 

R, NOTE 1 

PULSE GENERATOR 

NOTES 

1. 5300 resistor connected for 8242 only. 
2. 5kO and 30pF Includes jig and scope. 

INPUT 

SEE 
I-....... ~~-I TEST 

INPUT PULSE: 
PRR = 1MHz 
tR = tf = 2.5n5 
PW=50ns 

All DIODES ARE 1N3064 

TABLE 

50 

;'t~NRCELS~~i~::~:~0'~sDAJ~~ ~~~~~r~~C~IN OHMS 

552 

5,n 

-

82841 

UNIT UNDER TEST 

30pF 1 
NOTE 2 I 

Figure 3 

OUTPUTS 5V ---, 
RL = 280 I 

I 
I 
I 
I 
I 

L.2:.°~C!!!.CU.!!'_ -_..J 

Figure 4 

9~nl!tic9 

-= 

84.2n 
A 
' ..... -2.6V 

R2 

5kn 

82S42 

~--1':;-1 
I I 
I I 

I r'5PF I I I 
I -= I L ______ ..J 

UNIT 

ns 
ns 

ns 
ns 



8 BIT '011 I ION SCALER 

DESCRIPTION The 8243's advantages over shift registers 
are the speed of operation and lower com­
plexity of external logic required to effect a 
scale function. The speed of the 8243 Scal­
er is a function of gate propagation de­
lays-the speed equivalent shift registers is 
the time for clock periods plus the propaga­
tion delay to effect a scale function. 

PIN CONFIGURATION 
The 8243 8-Bit Position Scaler is an MSI 
array of approximately 70 gate complexity. 
The primary function of the 8243 is to scale 
(or shift) data bit pOSitions by a selection of 
a 3-bit binary selector code. 

The most significant bit input (17) may be 
shifted 8 positions to the least significant bit 
output (00). At zero shift, or scale select, all 
eight input data bits are transferred and in­
verted to their respective outputs, (10 to 00, 
11 to 01, 12 to 02, etc.) At a shift, or scale 
select, of one, each input bit (In) will shift to 
the next lower output bit (On-1). See truth 
table for other shift codes. . 

The 8243 is provided with open collector 
outputs to provide expansion to larger scal­
ing functions. Data input logic zero loading is 
reduced to less than -100pA when the unit 
is disabled. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O"C to +75"C VCC=5V±5%; TA=-55"C to +125"C 

Plastic DIP N8243N 

Ceramic DIP N8243F S8243F 

Flatpak S8243Q 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

PARAMETER TEST CONDITIONS 

10H Output HIGH current Vee == 4.75V, VOUT';' 5.25V 

VOL Output LOW voltage Vee == 4.75V, 10L == 12.8mA 

I,L Input LOW current 
Data in (Disabled) Vee == 5.25V, VIN == OAV 
Data in (Enabled) c. VE == 0.8V 

IIH Input HIGH current 
Vee == 5.25V, VIN == 4.5V Data in Select, Inhibit, Enable 1 & 2 

VBD Voltage breakdown Vee == 5.0V, IN == 10m.A 

ICC Supply Current Vee == 5.25V, 

stgnOliCS 

Enable 1 

GND 

8243 

Min Max 

150 

0.4 

-100 
-1.6 

80 
40 

5.5 

75.2 

8243 

Vee 

00 

0, 

02 

03 

0, 

07 

S, 

So 

UNIT 

pA 

V 

pA 
mA 

pA 
pA 

V 

mA 
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8 BIT P OSITION StALER 

LOGIC DIAGRAM 

TRUTH TABLE 

07 
(16) 

(8) 

17 

INPUTS 
INHIBIT ENABLE 

1&2 So 

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

X indicates either logic H or logic L may be present. 
H z HIGH voltage level 
L z LOW voltage level 

554 

Sl 

L 
L 
H 
H 
L 
L 
H 
H 
X 
X 

Os 
(17) 

S2 

L 
L 
L 
L 
H 
H 
H 
H 
X 
X 

(7) 

16 

05 
(18) 

00 

10 
11 
12 
13 
14 
15 
Ts 
17 
H 
H 

(6) 

15 

01 

11 
T2 
13 
T4 
Is 
IS 
17 
H 
H 
H 

04 
(19) 

9!!1DOliC9 

(5) 

'" 

Oa 
(20) 

02 

12 
T3 
T4 
T5 
Ts 
17 
H 
H 
H 
H 

(4) 

13 

02 
(21) 

OUTPUTS 

03 04 

T3 14 
T4 15 
15 Is 
IS T7 
h H 
H H 
H H 
H H 
H H 
H H 

(3) 

12 

01 
(22) 

05 

15 
IS 
h 
H 
H 
H 
H 
H 
H 
H 

(2) 

11 

00 
(23) 

06 

IS 
17 
H 
H 
H 
H 
H 
H 
H 
H 

(1) 

10 

8241 

07 

17 
H 
H 
H 
H 
H 
H 
H 
H 
H 



AC CHARACTERISTICS: T A = 25° C (See Section 4 for Waveforms and Conditions) 

8243 

CL = 24pF 
PARAMETER TEST CONDITIONS R1 = 480n UNITS 

R2 = 500n 

Min Max 

tpLH Propagation delay 
Waveform 1 

32 ns 
tpHL Data to output 32 ns 

tpLH Propagation delay 
Waveforms 1 & 2 

40 ns 
tPHL Select to output 40 ns 

tPLH Propagation delay 
Waveform 2 

35 ns 
tpHL Inhibit to output 35 ns 

tpLH Propagation delay 
Waveform 1 

45 ns 
tPHL Enable to output 45 ns 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.5V. VM = 1.5V. 

Figure 1 Figure 2 
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TYPICAL APPLICATIONS 

So 

LSB 

SCALING 
~ ADDRESS 

MSs So " 

WHERE: AI = INPUT BITS 
Bj = OUTPUT BITS 

8243-1 

ARRAY EXPANSION 

."7 e, B14 

8243-2 

'0 '7 

'THESE LINES HAVE THE SAME INFORMATION 
A, AND MAY BE CONNECTED. 

TRUTH TABLE FOR ARRAY EXPANSION 

SCALE 8243-1 ADDRESS 

MSB LSB BO B1 B2 B3 B4 B5 B6 B7 B7 

L AO - A2 A3 A4 A5 AS A7 A7 L L A1 

L H Ao A1 A2 - A4 A5 As As L H A3 

L H L H H Ao A1 A2 A3 A4 A5 A5 

L H H H H H Ao A1 A2 A3 A4 A4 

H L L H H H H Ao A1 A2 A3 A3 

H L H H H H H H Ao A1 A2 A2 

H H L H H H H H H Ao A1 A1 

H H H H H H H H H H Ao AO 

556 S!lOl!1iCS 

EN3 

EN2 

INH. 

8243-2 

B8 B9 B10 B11 B12 B13 B14 

H H H H H H H 

A7 H H H H H H 

As A7 H H H H H 

A5 As A7 H H H H 

A4 A5 AS A7 H H H 

A3 A4 A5 AS A7 H H 

A2 A3 A4 A5 AS Jq H 

A1 A2 A3 A4 A5 AS A7 



P'NARY iO OCTALlPCD TO DECIMAL DECODER 

DESCRIPTION 
The 8250, 8251 and 8252 are gate arrays 
for decoding and logic conversion applica­
tions. The 8250 converts 3 lines of input to a 
one-of-eight output. The fourth input line (D) 
is utilized as an inhibit to allow use in larger 
decoding networks. 

The 8251 and 8252 convert a 4 line input 
code (with 1-2-4-8 weighting) to a one-of­
ten output as shown in the Truth Table. 

The 8252 is a direct replacement for the 
9301 with all outputs being forced high when 
a binary code greater than nine is applied to 
the inputs. 

The selected output is LOW. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±S%; TA=O'C to +7S"C vcc=sv±S%; TA=-S5"C to +12S'C 

Plastic DIP 
Fig. A N8250N • N82S50N 
Fig. C N8251N. N8252N • N82S52N 

Ceramic DIP 
Fig. A N8250F • N82S50F S8250F 
Fig. C N8251F. N8252F • N82S52F S8251F • S8252F 

Flatpak 
Fig. B S8250W 
Fig. C S8251W • S8252W 

TRUTH TABLE 

INPUT 
OUTPUT STATES 

STATE 8250/82S50 8251/8252/82S52 

A B C D 0 1 2 3 4 5 6 7 8 9 8 9 

L L L L L H H H H H H H H H H H 
H L L L H L H H H H H H H H H H 
L H L L H H L H H H H H H H H H 
H H L L H H H L H H H H H H H H 
L L H L H H H H L H H H H H H H 
H L H L H H H H H L H H H H H H 
L H H L H H H H H H L H H H H H 
H H H L H H H H H H H L H H H H 
L L L H H H H H H H H H L H L H 
H L L H H H H H H H H H· H L H L 
L H L H H H H H H H H H L H H H 
H H L H H H H H H H H H H L H H 
L L H H H H H H H H H H L H H H 
H L H H H H H H H H H H H L H H 
L H H H H H H H H H H H L H H H 
H H H H H H H H H H H H H L H H 

SmOOliCS 

8251 I Sl1S2!SSI JSM' i r .. 

PIN CONFIGURATIONS 

Figure A 

Figure B 

Figure C 
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LOGIC DIAGRAMS 

8250, 82S50 8251 8252 82S52 , , 

13' 

Vee = Pin 14 
GND = Pin7 
( ) = Denotes pin numbers for dip packages only. 

(12) 
'J-. 

116, ... 

.~ 

14, 

e>-E-b '" ... 

D~ 

I" ,.. 
Vee = Pin 16 
GND = Pin 8 

l" ... 

I ~ 

1 ~ ... 

I 0-,.. 

( ) = Denotes pin numbers 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

PARAMETER TEST CONDITIONS 

IOH Output HIGH voltage Vee = 4,75V, VOUT = 5.25V 

VOL Output LOW voltage Vee = 4.75V, IOL = 16mA 

IIH Input HIGH current Vee = 5.25V, VIN = 4.5V 

IlL Input LOW current Vee = 5.25V, VIN = O.4V 
A,B,e, (8250/51) 
A,B,e,O (8252) 
o (8251 only) 
o (8250 only) 

VBO Voltage Breakdown Vee = 5.0V, liN = 10mA 

ICC Supply Current Vee = 5.0V, VOUT = OV 
(8250 only) 
(8251 and 8252) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

PARAMETER TEST CONDITIONS 

IOH Output HIGH voltage Vee = 4.75V, VOUT = 5.25V 

VOL Output LOW voltage Vee = 4.75V, IOL = 20m A 

IIH Input HIGH current Vee = 5.25V, VIN = 4.5V 

IlL Input LOW current Vee = 5.25V, VIN = 0.5V 

Veo Input clamp voltage Vee = 5.0V, liN = -18mA 

ICC Supply Current Vee = 5.0V 
(82S50 only) 
(82852 only) 

558 Si,gDotiCS 

• 
(1 3) 

· 11' 

...--.. , 

I 
(11 

--r-. , 

(1" 

~ · 
I '0' ............ 

(3) 

!::::~, 
14) 

........... , 
I.' 

}. · 161 

""').". 
m 

·Connections made on 8252 only 

8250/51/52 

Min Max 
UNIT 

2.6 V 

0.4 V 

40 j.tA 

-1.2 mA 
-1.6 mA 
-1.2 mA 
-1.0 rnA 

5.5 V 

23.8 mA 
25.7 mA 

82S50/S52 

Min Max 
UNIT 

2.7 V 

0.5 V 

10 j.tA 

-400 j.tA 

-1.2 V 

72 rnA 
85 mA 



AC CHARACTERISTICS: T A = 25°C (See Section 4 for Waveforms and Conditions) 

8250/51/52 82550/552 

CL = 30pF CL = 15pF 
PARAMETER TEST CONDITIONS R1 = ooQ RL = 2800 UNIT 

R2 = 84.5Q 

Min Max Min Max 

tpLH Propagation delay 
Waveform 1 

35 16 ns 

tpHL Input to output 35 16 ns 

ACWAVEFORM 

WAVEFORM FOR INVERTING OUPUTS 
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8 Bit ,IRIIY SENIRlldl/CHEtKIR 

DESCRIPTION 
The 8262 g-Input Parity Generator/Parity 
Checker is a versatile MSI device commonly 
used to detect errors in data transmission or 
in data retrieval. Two outputs (EVEN and 
ODD) are provided for versatility. An INHIBIT 
input is provided to disable both outputs of 
the 8262. (A logic HIGH on the INHIBIT input 
forces both outputs to a logic LOW). 

When used as a Parity Generator, the 8262 
supplies a parity bit which is transmitted to­
gether with the data word. 

At the receiving end, the 6262 acts as a 
Parity Checker and indicates that data has 
been received correctly or that an error has 
been detected. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55'C to +125'C 

Plastic DIP Fig. A N8262N • 

Ceramic DIP Fig. A N8262F • 

Flatpak Fig. B 

LOGIC DIAGRAM 

vee = (14) 
GND = (7) 

P~ 

P:~~- -
P3 

(4) i 
P, ~31 } 

::~~_ i 

P~ • 

p:~$ 
lSI p. 

( ) = Denotes Pin numbers 

560 

N82S62N 

N82S62F 

INHIBIT 
to) 

S8262F 

S8262W 

EVEN OUTPUT 

O_._-'"""'_ '" 

lii!lnotieli 

,n , ,62 

PIN CONFIGURATION 

Figure A 

Figure B 

LOGIC EQUATIONS 
Odd = 
P1E9P2E9PaE9P4E9P5E9P6E9P7E9P8 

E9Pg 

Even = 
P1 e p2$Pa$P4$P5e P6$ P7e p8 

$Pg 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

8262 
PARAMETER TEST CONDITIONS 

Min Max 
UNIT 

VOH Output HIGH voltage Vee = Max, 10H = -800p;A 2.6 V 

VOL Output LOW voltage . Vee = 4.75,IOL = 16rnA 0.40 V 

IIH Input HIGH current p;A 
Data inputs Vee = Max, VIN = 4.5V 80 p;A 
Inhibit inputs 160 

IlL Input LOW current rnA 
Data Inputs Vee = Max, VIN = 0.4V -1.6 rnA 
Inhibit inputs -3.2 

VBD Voltage breakdown Vee = Max, liN = lOrnA 5.5 V 

lOS Output short circuit-current Vee = Max, VOUT = OV -20 -70 rnA 

ICC Supply current Vee = Max 70 rnA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

82S62 
PARAMETER TEST CONDITIONS 

Min Max 
UNIT 

VOH Output HIGH voltage Vee = 4.75V, 10H = -/rnA 2.7 V 

VOL Output LOW voltage Vee = 4.75V, 10L = 20m A 0.5 V 

IIH Input HIGH current Vce = Max, VIN = 4.5V 10 p;A 

IlL Input LOW current Vce = Max, VIN = 0.5V 
Data inputs P 1 -Pa -800 p;A 
Data input Pe & Inhibit input -1.2 rnA 

lOS Output short circuit current Vee = Max, Vour= OV -30 -100 rnA 
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AC CHARACTERISTICS: T A = 25"C (See Section 4 for Waveforms and Conditions) 

PARAMETER 

tpLH Propagation delay 
tpHL P1-P8 to even 

tpLH Propagation delay 
tPHL P1-P8 to odd 

tpLH Propagation delay 
tpHL Pg to even 

tpLH Propagation delay 
tpHL Pg to odd 

tpLH Propagation delay 

tPHL Inhibit to even 

tpLH Propagation delay 
tPHL Inhibit to odd 

TYPICAL APPLICATION 

.... 'T 
DATA 

SOURCE 

CONTROL 

lb ~~ 
_"3 

-"0 8262 ". 
". "7 
". ". 

PARITY 
GENERATOR 

'Output can be conditioned for odd or even parity. 

TEST CONDITIONS 

Waveforms 1 & 2 

Waveforms 1 & 2 

Waveforms 1 & 2 

Waveforms 1 & 2 

Waveform 1 

Waveform 1 

8-811 
DATA 

RECEIVER 

lb ~~ 
'---- "3 

l 
'--- ". 8262 OUTPUT-

". ERROR SIGNAL ". "7 ". ". OUTPUT PARITV BIT· 

PARITY CHECKER 

An "even parity bit" checking code has a parity bit such that the sum of the l'S in the data 
word plus the parity bit is always an Bven number. 
An "odd parity bit" checking code has a parity bit such that the sum of the l's in the data 
word plus the parity bit is always an odd number. 

562 !ijglotiC!i 

8262 82S62 

CL = 30pF CL = 15pF 
RL = 84.50 RL = 2800 UNIT 

Min Max Min Max 

50 23 ns 
55 23 ns 

45 34 ns 
45 34 ns 

35 12 ns 
40 12 ns 

30 18 ns 
35 18 ns 

15 9 ns 
18 9 ns 

15 9 ns 
18 9 ns 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.5V 

Figure 1 

WAVEFORM FOR 
NON-INVERTING OUTPUTS 

VM = 1.5V 

Figure 2 



DESCRIPTION 
The 8263/8264 3-lnput, 4-Bit Multiplexer is 
a gating array whose function is analogous 
to that of a 4-pole, 3-position switch. Four 
bits of digital data are selected from one of 
three inputs. A 2-bit channel-selection code 
determines which input is to be active. 

The Data Complement input controls the 
conditional complement circuit at the 
Multiplexer output to effect either inverting 
or non-inverting data flow. 

The 8263 employs active output structures 
to effect minimum delays: the 8264 utilizes 
bare collector outputs for expansion of input 
terms. 

The 8264 may be expanded by connecting 
its outputs to the outputs of another 8264. 
Provision is made for use of a 3-bit code to 
determine which Multiplexer is selected; 
thus, eight Multiplexers may be commoned 
to effect a 4-poie, 24-position switch. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PIN COMMERCIAL RANGES 
PACKAGES 

CONF. VCC=5V±5%; TA=O'C to +75"C 

Plastic DIP 
Fig.A 
Fig.B 

Ceramic DIP 
Fig.A 
Fig.B 

Flatpak 
Fig.A 
Fig.B 

TRUTH TABLE 

DATA 
INPUT 

An 

An 
X 
X 
X 
An 
X 
X 
X 
X 

H = HIGH 

L = LOW 

Bn 

X 
Bn 
X 
X 
X 

Bn 
X 
X 
X 

X = Don't care 

Cn 

X 
X 

Cn 
X 
X 
X 

Cn 
X 
X 

N8263N 
N8264N 

N8263F 
N8264F 

CHANNEL 
SELECT DATA 

So S1 COMPLEMENT 

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

MILITARY RANGES 
VCC=5V± 5%;TA=-55'C to +125'C 

88263F 
S8264F 

882630 
882640 

OUTPUT 
ENABLE DATA 
(8264) OUTPUTS 

H An 
H Bn 
H Cn 
H a 
H An 
H Sn 
H Cn 
H H 
L H 

9i!1DOliC9 

8263/64 

PIN CONFIGURATIONS 

8263 

Figure A 

8264 

Figure B 

• Data complement 

563 



LOGIC DIAGRAM 

vcc = (24) 
GND = (12) 

( ) = denotes pin numbers 

8263/8264 

AO Bo Co A1 8, C1 A2 82 C2 AS 8:; C3 

(4) (5) (6) (1) (2) (3) (23) (22) (21) (20) (19) (18) 

------ DATAOUTPI/TS ------

DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITIONS 
8263 

Min Max 

VOH Output HIGH voltage VCC = 4.75V. 10H = -800/LA 2.6 

10H Output HIGH current VCC = 4.75V. VOUT = 2.0V 

VOL Output LOW voltage VCC = 4.75V. 0.4 
8263 10L = 9.6rnA 
8264 10L = 16.rnA 

IlL Input LOW current VCC = 5.25V. VIN = 4.5V 
An.Bn.Cn.OE.DC -1.8 

SO.S1 -3.2 

IIH Input HIGH current VCC = 5.25V. VIN = 4.5V 
An.Bn.Cn.OE.DC 40 
SO.S1 80 

lOS Output short circuit current VCC = 5V. VOUT = OV -20 -70 

ICC Supply current VCC = 5.25V 80 

564 9(gnotic9 

8264 
UNIT 

Min Max 

V 

200 /LA 

0.4 V 

-1.6 rnA 
-3.2 rnA 

40 /LA 
80 /LA 

rnA 

90.4 rnA 



AC CHARACTERISTICS: T A = 25°C (See Section 4 for Waveforms and Conditiona) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay 
Figurea 1 & 2 

tpHL An to In 

tpLH Propagation delay 
Figures 1 & 2 

tPHL SO. 51 to In 

tpLH Propagation delay 
Figurea 1 & 2 

tpHL DC to In 

tpLH Propagation delay 
Figure 1 

tpHL OE to In 

NOTE 

b. For family de characteristics. see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 648/748 and 54LSJ74LS specifications. 

AC WAVEFORMS 

8263 

CL = 18pF 
R1 = ooQ 

R2 = 150n 

Min Max 

26 
26 

36 
36 

26 
26 

8264 

CL = 30pF 
R1 = 3600 
R2 = 4400 

Min Max 

36 
36 

36 
36 

30 
30 

30 
30 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.5V VM = 1.5V 

Figure 1 Figure 2 

UNIT 

na 
na 

na 
na 

na 
na 

na 
na 
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DESCRIPTION bits: A = (AO, A1, A2, Aa), B = (BO, B1,B2, PIN CONFIGURATION 
The 8266/8267 2-lnput, 4-Bit Digital 
Multiplexer is a monolithic array utilizing. fa­
miliar TTL circuit structures. The 8267 fea­
tures a bare-collector output to allow expan­
sion with other devices. 

The multiplexer is intended for use at the 
inputs to adders, registers and in other par­
allel data handling applications. 

The multiplexer is able to choose from two 
different input sources, each containing 4 

Ba). The selection is controlled by the input 
SO, while the second control input, 51, is 
held at zero. 

For conditional complementing, the two in­
puts (An, Bn) are tied together to form the 
function TRUE/COMPLEMENT, which is 
needed in conjunction with added elements 
to perform ADDITION/SUBTRACTION. Fur­
ther, the inhibit state So = 51 = 1 can be 
used to facilitate transfer operations in an 
arithmetic section. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN 

CONF. 

Plastic DIP Fig.A 

Ceramic DIP Fig. A 

Flatpak Fig. A 

LOGIC DIAGRAM 

Vee = (14) 
GND = (7) 

( ) = Denotes pin numbers 

566 

COMMERCIAL RANGES MILITARY RANGES 
vcc=sv±S%; TA=O'C to +7S"C vcc= SV±S%; TA=-ss'C to +12S'C 

N8266N • N8267N 
N82566N • N82567N 

N8266F • N8267F 
58266F 

N82566F N82567F • 58267F • 
58266W • 58267W 

I. I, I, I, 

Smootlcs 

Figure A 

TRUTH TABLE 

SELECT LINES 

So S1 

L L 
L H 
H L 
H H 

Vee 

A. 

OUTPUTS 

fn(O, 1, 2, 3) 

Bn 
Bn 
An 
H 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE -

82S66 82S67 
UNIT PARAMETER TEST CONDITIONS 

Min Max Min Max 

VOH Output HIGH voltage Vee = 4.75V,IOH = -800/LA (8266) 2.6 V 

VOL Output LOW voltage Vee = 4.75V, 10L = 16rnA 0.4 0.4 V 

10H Output HIGH current Vee = 5.25V, VOUT = 5.25V 250 /LA 

IIH Input HIGH current Vee = MAX, VIN = 4.5V 40 40 /LA 

IlL Input LOW current Vee = MAX, VIN = O.4V -1.6 -1.6 rnA 

Veo Voltage breakdown Vee = 4.75V, liN = 10rnA 5.5 5.5 V 

lOS Output short circuit current Vee = 5.25V, VOUT = OV -20 -70 rnA 

lee Supply current Vee = 5.0V 52.4 52.4 rnA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

8266 8267 
UNIT 

PARAMETER TEST CONDITIONS 
Min Max Min Max 

VOH Output HIGH voltage Vee = 4.75V,IOH = -1rnA (82566) 2.7 V 

VOL Output LOW voltage Vee = 4.75V, 10L = 20rnA 0.5 0.5 V 

10H Output HIGH current Vee = 5.25V, VOUT = 5.25V 25 /LA 

IIH Input HIGH current Vee = MAX, VIN = 4.5V 10 10 /LA 

IlL Input LOW current Vee = MAX, VIN = 0.4V -400 -400 /LA 

lOS Output short circuit current Vee = 5V, VOUT = OV -40 -100 rnA 

lee Supply current Vee = 5.25V 69 69 rnA 
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AC CHARACTERISTICS: T A 25"C (See Section 4 for Waveforms and Conditions) 

8266 8267 82S66 82S67 

CL = 30pF CL = 30pF CL = t5pF CL = t5pF 
PARAMETER TEST CONDITIONS Rt = 000 Rt = 3300 RL = 2800 RL = 2800 UNITS 

R2 = 84.50 R2 = 4700 

Min Max Min Max Min Max Min Max 

tPLH Propagation delay 
Figure 2 

28 28 18 20 ns 
tpHL So to fn (short path) 28 28 18 20 ns 

tPLH Propagation delay 
Figure 1 

30 36 18 20 ns 
tpHL 80 to fn (long path) 30 36 18 20 ns 

tpLH Propagation delay 
Figure 1 

20 20 10 12 ns 
tpHL An to fn 20 20 10 12 ns 

tPLH Propagation delay 
Figure 2 

25 28 15 18 ns 
tpHL 81 to fn 25 28 15 18 ns 

tpLH Propagation delay 
Figure 2 

25 28 12 15 ns 
tpHL Bn to fn 25 28 12 15 ns 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.5V. VM = 1.5V. 

Figure t Figure 2 
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DESCRIPTION 

The 8270 is a 4-bit Shift Register with both 
serial and parallel data entry capability. 

The data input lines are aingle-ended true 
input data lines which condition their specif­
ic register bit location after an enabled 
clocking transition. Since data transfer is 
synchronous with clock, data may be trans­
ferred in any serial! parallel inpull output re­
lationship. 

The internal design uses level sensitive bi­
naries which respond to the negative-going 
clock transition. A buffer clock driver has 
been included to minimize input clock load­
ing. 

Mode control logic is available to determine 
three possible control states. These regis­
ter states are serial shift right mode, parallel 
enter mode, and no change or hold mode. 
These states accomplish logical decoding 
for system control. The truth table for the 
control modes is shown below. 

For applications not requiring the hold 
mode, the load input may be tied high and 
the shift input used as the mode control. 

The 8271 provides a direct reset (RD), and a 
Dout line in addition to the available outputs 
of the 8270 element. The fan-out specifica­
tion for this output is the same as the true 
outputs of the 8270 element .. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN 

CONF. 

Plastic DIP 
Fig.A 
Fig.C 

Ceramic DIP 
Fig.A 
Fig.C 

Flatpak 
Fig.S 
Fig.A 

LOGIC DIAGRAM 

COMMERCIAL RANGES 
VCC=5V±5%; TA=O"C to +75"<: 

N8270N • 
N8271N • 
N8270F • 
N8271F • 

N82S70N 
N82S71N 

N82S70F 
N82S71F 

8270 .. ,. 

vee • (141 """"O;--I>0-4:>-.....J 
GNO. (7) '" 

,. 
'. 

« ).. denotes pin numbers 

MILITARY RANGES 
VCC=5V± 5%; TA=-55'C to +125"<: 

'0, • 

S8270F 
S8271F 

S8270W 
S8271W 

(121 .. 

DO "01 

s~nDliCS 

8271/71182S71/S71 

PIN CONFIGURATIONS 

FIgure A 

Figure B 

Figure C 

MODE SELECT­
FUNCTION TABLE 

CONTROL STATE LOAD 

Hold 
Parallel Entry 
Shift Right 
Shift Right 

H = HIGH vollage level 
L = LOW voltage level 

L 
H 
L 
H 

SHIFT 

L 
L 
H 
H 
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4 BIT SHIFT lEGIS I LI 

LOGIC DIAGRAM 

Vee ... (16) ~:~":~>--'-l>o--' .. 
GNO _ (8) " 
( ) - denotes pin numbers 

.. ,. 8271 

.. 
" " . "" 

",. 

". ... 

'" IllJ 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

VOH Output HIGH voltage Vee = 4.75V, IOH = -800"A 

VOL Output LOW voltage Vee = 4.75V,IOL = 11.2mA 

IIH Input HIGH current Vee = 5.25V, VIN = 4.5V 
Reset 8271 only 

IlL Input LOW current Vee = 5.25V, VIN = 0.4V 

VBO Voltage breakdown Vee = 5.25V, liN = lOrnA 

ICC Supply current Vee.= 5.25V 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

VOH Output HIGH voltage Vee = 4.75V, IOH = LOrnA 

VOL Output LOW voltage Vee = 4.75V, IOL = 20m A 

IIH Input HIGH current Vee = 5.25V 
Reset 82S71 only 

IlL Input LOW current Vee = 5.25V, VIN = 0.5V 
Load, Data, Clock inputs 
Shift,Reset(82S71 only) 

VBO Voltage breakdown Vee = 4.75V, liN = lmA 

Veo Input clamp voltage Vee = 4.75, liN = -18rnA 

ICC Supply current Vee = 5.25V 

Note 

b. For family de characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/748 and 54LS/74LS specifications. 

570 S(gnotiGS 

8270;71/82S70/S71 

8270 8271 
UNIT 

Min Max Min Max 

2.6 2.6 V 

0.4 0.4 V 

40 40 "A 
40 "A 

-1.2 -1.2 rnA 

5.5 V 

47 65 rnA 

82S70 82S71 
UNIT 

Min Max Min Max 

2.7 2.7 V 

0.5 0.5 V 

10 10 "A 
10 "A 

-400 -400 "A 
-800 -800 "A 

5.5 5.5 V 

-1.2 -1.2 V 

90 90 rnA 



4 BIT SIIIFT REGISTER 8270/11/82S70/S71 

AC CHARACTERISTICS: T A = 25° C (See Section 4 for Waveforms and Conditions) 

8270/71 82570/571 

CL = 21pF CL = 15pF 
PARAMETER TEST CONDITIONS R1 = oo!l RL = 2800 

R2 = 127!l 

Min Max Min Max 

fMAX Maximum clock frequency Figure 1 15 40 

tpLH Propagation delay 
Figure 1 

40 20 
tpHL Clock to output 40 20 

tpLH Propagation delay 
Figure 2 

40 16 
tpHL Reset to output 40 16 

AC SET -UP REQUIREMENTS: TA = 25° C (See Section 4 for Waveforms and Conditions) 

PARAMETER 

tw Clock pulse width 

tw Reset pulse width 

ts 
Set·up time 
Data to clock 

th 
Hold time 
Data to clock 

ts 
Set· up time Load 
or Shift to clock 

th 
Hold time Load 
or Shift to clock 

trec 
Recovery time 
MR to clock 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

VM = 1.5V for 54/74 and 545/745; VM = 1.3V for 54l5/74l5 

Figure 1 

TEST CONDITIONS 
8270171 82570/571 

Min Max Min Max 

Figure 1 20 8.0 

Figure 2 30 9.0 

Figure 3 30 3.0 

Figure 3 0 2.0 

Figure 3 15 6.0 

Figure 3 0 0 

Figure 3 30 10 

PARALLEL DATA TO OUTPUT DELAYS 

VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54l5/74l5. 

Figure 2 

UNIT 

MHz 

ns 
ns 

ns 
ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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AC TEST FIGURE AND WAVEFORMS 

RESET 
(ASYNCHRONOUS) 

1.5V 

82870, 82871 

3V 

--------~----~- OV 

SHIFT 3V 

572 

LOAD -----+-" 

DATA 
(SEE NOTE 4) 

CLOCK ----1---, 

OUTPUT 
(SEE NOTE 4) 

~N~ 

~.5V 
-----'" 

Figure 3 

!i~nDliG!i 

- - - - - - - - ---- - - - OV 

------------- 3V 

OV 

------------- 3V 

OV 

3V 

OV 

~~ ~ - -- V10UT 

1.5V 

VOOUT 



DESCRIPTION 
The 8273. 1 C-Bit Shift Register is an array of 
binary elements interconnected to perform 
the serial-in. parallel-out shift function. This 
device utilizes a common buffered reset and 
operates from either a positive or negative 
edge clock pulse. Clock 1 is triggered by a 
negative going clock pulse and Clock 2 is 
triggered by a positive going clock pulse. 
The unused clock input performs the inhibit 
function. The circuit configuration is ar­
ranged as a single serial input register with 
ten true parallel outputs. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES 
PACKAGES VCC=5V±5%; TA=O"C to +75OC 

Plastic DIP N8273N 

Ceramic DIP N8273F 

Flatpak 

MODE SELECT -FUNCTION TABLE 

INPUT RESET CLOCK 1 

H H ~ 
L H l 
H H H 
L H H 
H H l 
L H l 
H H L 
L H L 
X L X 

NOTE 

The unused clock input performs the INHIBIT function. 
iiESEi=o 0=0 

LOGIC DIAGRAM 

a, 
(111 

0, 
(121 

MILITARY RANGES 
VCC=5V±5%; TA=-55OC to + 1250C 

a, 
(131 

CLOCK 2 

L 
L 
t 
t 
H 

~ 
t 
X 

a. 
(141 

S8273F 

S8273W 

OUTPUTS 

Os 
(15) 

On 

H 
L 
H 
L 

On-l 
On-l 
On-l 
On-l 

L 

Os 
(1) 

PIN CONFIGURATION 

0, 
(21 

Os 
(31 

Og 

(41 
(91 

~0---1)~----~~---r---r--~--~--~--i---~--+---~--~--~~--~---t--~--i--, 

(10) 
"0" INPUT 0--------1 

CLOCK2 o----::r~~~-----L------~------~------~------l-------~-----J------~----~ 
CLOCK 1 

Vee = (16) 
GND = (8) 

0" 
(51 

( ) = denotes pin numbers 
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DC CHARACTERISTICS o.VER OPERATING TEMPERATURE RANGE (b) 

8273 

PARAMETER TEST CONDITIONS 
Min Max 

UNIT 

VOH Output HIGH voltage VCC = 4.75V, 10H = -500ltA 2.6 V 

VOL Output LOW voltage VCC = 4.75V,IOL = 9.6mA 0.4 V 

IIH Input HIGH current VCC = 5.25V, VIN = 4.5V 40 itA 

IlL Input LOW current VCC = 5.25V, VIN = 0.4V -1.6 mA 

VeD Input breakdown voltage VCC = 5.25V, IN = 10mA 5.5 V 

lOS Output short circuit current VCC = 5.25V, VOUT = OV -20 -70 mA 

ICC Supply current VCC = 5.25V 103 mA 

AC CHARACTERISTICS: T A = 25°C (See Section 4 for Waveforms and Conditions) 

8273 

CL = 18pF 
PARAMETER TEST CONDITIONS R1 = ClOg UNIT 

R2 = 1500 

Min Max 

fMAX Maximum Clock Frequency Figure 1 25 MHz 

tpLH Propagation delay 
CP2 = OV, Figure 1 

40 ns 
tpHL CP 1 to output 40 ns 

tpLH Propagation delay 
CP 1 = 4.5V, Figure 1 

40 ns 
tpHL CP2 to output 40 ns 

tpHL 
Propagation delay 

Figure 2 50 ns 
Reset to output 

AC SET-UP REQUIREMENTS: T A = 25° C (See Section 4 for Waveforms and Conditions) 

8273 
PARAMETER TEST CONDITIONS 

Min Max 
UNIT 

tw CP1 pulse width Figure 1 25 ns 

ts Setup time Data to CP1 Figure 1 15 ns 

th Hold time Data to CP 1 Figure 1 15 ns 

tw CP2 pulse width Figure 1 20 ns 

ts Setup time Data to CP2 Figure 1 10 ns 

th Hold time Data to CP2 Figure 1 10 ns 
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AC WAVEFORMS 

Clock 1 

CloCk2 

, 
O"INPUT I 1.SY , 

'I I 1-1-lhOId 1 
tPLH _1 .... 1 ! ..... I-tPHl 

o~ if ,.5V't I ,\.-----' 
Figure 1 

SagODtiGS 

RESET PULSE WIDTH, 
RESET TO OUTPUT DELAY AND 

RESET TO CLOCK RECOVERY TIME 

VM = 1.5V 

Figure 2 
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II BIT ,lllllfllN SEkllE OUT SHifT kEGISIEI 

DESCRIPTION 
The 827410-Bit'Shift Register is an array of 
binary elements interc,onnected to perform 
the parallel-in serial-oilt shift function. The 
circuit has ten parallel inputs and a single 

, true serial output. The D 1 input can also be 
used for serial entry. Two control inputs, So 
and S 1, determine the operating mode of the 
shift register as shown in the Truth Table. A 
single buffered clock line connects all ten 
flip-flops which are activated on the high-to­
low transition of the clock pulse. 

Guaranteed input clock frequency is 25MHz. 
With the exception- of the Hold Mode, the 
control inputs may be, changed when the 
clock is in either the high or low state with­
out causing false triggering. The Hold Mode 
can be entered only when the clock is low. 
Applications for the 8274 Shift Register in­
clude Parallel-to-Serial conversion, Modem 
Data Transmission, Pseudo-Random Code 
generation and Modulo-N Frequency Divi­
sion. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O'C to +75"0 VCC=5V±5%; TA=-55"O to +125"0 

Plastic DIP N8274N 

Ceramic DIP N89274F S8274F 

Flatpak S8274W 

LOGIC DIAGRAM 

So 

s, 

PIN CONFIGURATION 

MODE SELECT­
FUNCTION TABLE 

So S1 

L 
L 
H 
H 

H = HIGH voltage level 
L = LOW voltage level 

L 
H 
L 
H 

~::;~~;Al D, ~ 010 
_---______ PARALLEL DATA IM'UTS _________ _ 

NOTE 

8. The slashed numbers indicate different parametric values for Military Commercial 
temperature fanges respectively. 
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OPERATING 
MODE 

Hold 
Clear 
Load 
Shift 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

8274 
PARAMETER TEST CONDITIONS 

Min Max 
UNIT 

VOH Output HIGH voltage Vee = 4.75V.IOH = -800~A 2.6 V 

VOL Output LOW voltage Vee = 4.75V.IOL = 16mA 0.4 V 

IIH Input HIGH current Vee = 5.25V. VIN = 4.5V 40 ~A 

IlL Input LOW current Vee = 5.25V. VIN = 0.4V mA 
On. 50.51 -0.2 -1.2 mA 
Clock -0.2 -1.6 mA 

VBO Input breakdown voltage Vec = 5.0V. liN = 10mA 5.5 V 

lOS Output short circuit current VCC = 5.0V. VOUT = OV -20 -70 mA 

ICC Supply current Vee = 5.0V 108 mA 

AC CHARACTERISTICS: T A = 25° C (See Section 4 for Waveforms and Conditions) 

8274 

CL = 18pF 
PARAMETER TEST CONDITIONS I'll = 000 UNITS 

R2 = 84.50 

Min Max 

fMax Maximum clock frequency Figure 1 25 MHz 

tpLH Propagation delay 
Figure 1 

40 ns 
tpHL Clock to output 40 ns 
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AC SET-UP REQUIREMENTS T A = 25°C (See Section 4 for Waveforms and Conditions) . 

PARAMETER TEST CONDITIONS 

tw Clock pulse width Figure 1 

ts Set-up time Figure 1 
On 
SO,S1 

AC WAVEFORMS 

578 

CLOCK 1.SV 

I I 
So IL 
.. ~j \1 t-
0'0 _JI_J --1lr-

-I- ~Ir '--oj L ... 
a -~'.5V l I "-

Figure 1 

!ii!lDotiC!i 

8274 

Min Max 
UNIT 

20 ns 

10 ns 
25 ns 



c}.III4J4BR HI REGISTER 8277 

DESCRIPTION 3. SEPARATE CLOCK lines (pins 7 and 10) PIN CONFIGURATION 
The 8277 is a dual8-Bit Shift Register which 
provides the designer with sixteen (16) bits 
of serial storage operating at a typical shift 
rate of 20MHz. Features of the 8277 are: 

1. TRUE and COMPLEMENT outputs are 
provided on each register's eighth bit. 

2. Positive edge triggering on clock input. 

for each 8-bit register are provided as 
well as a COMMON CLOCK line (pin 9) 
for all sixteen storage bits. 

4. Common RESET (pin 1). 
5. AND-OR gating to the input of each 8-bit 

register is provided to accomplish the 
multiplex function. 

6. Direct replacement for 9328. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC=5V±5%; TA=O·C to +75·C vCc=sv±S%; TA=-5S·C to +125·C FUNCTION TABLE 

Plastic DIP N8277N DS Do D1 Reset 

L L X H 
Ceramic DIP N8277F L H X H 

H X L H 

Flatpak H X H H 
X X X L 

LOGIC DIAGRAM 

DO (6) 

AESETo.",-<D>--t-------~'_I-~_t---4_t-..... _+--+_+-....... _+--+-+-...J 

Vee = (16) 
GND = (8) 

CLOCK 
COMMON 

0, 

Os 

0. 

(9). 

(12) 

(13) 

(Ill 

( ) = Denotes pin numbers 1101 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER 

VOH Output HIGH voltage 

VOL Output LOW voltage 

IIH Input HIGH Current 
Data, Reset, Clock separate 
Data select, Clock common 

IlL Input LOW current 
Data, Reset, Clock separate 
Data select, Clock common 

VBD Input breakdown voltage 

ICC Supply current 

8277 
TEST CONDITIONS 

Min 

VCC = 4.75V, IOH = -800/LA 2.6 

VCC = 4.75V, IOL = l6mA 

VCC = 5.25V, VIN = 4.5V 

VCC = 5.25V, VIN = 0.4V 

VCC = 4.75V, liN = lOrnA 5.5 

VCC = 5.25V 

!ijgDotiC!i 

Vee 

os. 

elKB 

Function· 

Shift in "0" 
Shift in "1" 
Shift in "0" 
Shift in "1" 
Reset "Q" to "0" 

(14) 

Max 
UNIT 

V 

0.4 V 

40 /LA 
80 /LA 

-1.6 mA 
-3.2 mA 

V 

103 mA 
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AC CHARACTERISTICS: T A = 25° C (See Section 4 for Waveforms and Conditions) 

PARAMETER 

tpHL Propagation delay 
tpLH Clock to output 

tpHL Propagation delay 
tpLH Reset tp output 

NOTE 
b. For family de characteristics. see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 548/748 and 54LS/74LS specifications. 

TEST CONDITIONS 

Figure 1 

Figure 1 

AC SETUP REQUIREMENTS: T A = 2S0C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

fMax Maximum clock frequency 

tw Clock pulse width Figure 1 

ts Set·up time Figure 1 

th Hold time Figure 1 

ACWAVEFORM 

580 Si,gIObCS 

8277 

CL = 18pF 
R1 = con UNIT 

R2 = 84.Sn 

Min Max 

40 ns 
40 ns 

40 ns 
40 ns 

8277 

Min Max 
UNIT 

15 MHz 

15 ns 

30 ns 

5 ns 



DESCRIPTION 
The 8280 Decade Counter and 8281 16-
State Binary Counter are four-bit 
suybsystems providing a wide variety of 
counter I storage register applications with 
a minimum number of packages. 

The 8280 Decade Counter can be connect­
ed in the familiar BCD counting mode, in a 
divide-by-two and divide-by-five configura­
tion or in the Bi-Quinary mode. The Bi­
Quinary mode produces a square wave out­
put which is particularly useful in frequency 
synthesizer applications. 

The 8281 Binary Counter may be connected 
as a divide-by-two, eight, or sixteen counter. 

Both devices have strobed parallel-entry 
capability so that the counter may be set to 
any desired output state. A HIGH or LOW at 
data input will be transferred to the associ­
ated output when the strobe input is LOW. 
For additional felxibility, both units are pro­
vided with a reset input which is common to 
all four bits. A LOW on the Reset line forces 
all four outputs LOW. 

The counting operation is performed on the 
falling (negative-going) edge of the input 
clock pulse, however there is no restriction 
on the transition time since the individual 
binaries are level-sensitive. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=O"C to +75"C VCC=5V±5%; TA=-55°C to +125°C 

Plastic DIP Fig. A N8280N • N8281N 

Ceramic DIP Fig. A N8280F • N8281F S8280F • S8281F 

Flatpak Fig. B S8280W • S8281W 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITIONS 

VOH Output HIGH voltage VCC = 4.75V,IOH = -8001tA 

VOL Output LOW voltage VCC = 4.75, IOL = 16mA 

IIH Input HIGH current Vc = 5.25V, VIN = 4.5V 
Strobe, Data inputs 
Reset, Clock 1 
Clock 2 

'lL Input LOW current VCC = 5.25V, Y,N = O.4V 
Strobe input 
Data input 
Reset, Clock 1 
Clock 2 

VBD Input breakdown voltage VCC = 4.75V, liN = 10mA 

lOS Output short circuit current VCC = 5.25V, VOUT = OV 

ICC Supply current VCC = 5.25V 

5i,gDOliC5 

PIN CONFIGURATION 

Figure A 

Figure B 

8280 8281 
UNIT 

Min Max Min Max 

2.6 2.6 V 

0.4 0.4 V 

40 40 itA 
80 80 itA 
80 40 itA 

-0.1 -1.6 -0.1 -1.6 mA 
-0.1 -1.2 ·~0.1 -1.2 mA 
-0.1 -3.2 -0.1 -3.2 mA 
-0.1 -3.2 -0.1 -1.6 mA 

5.5 5.5 V 

-10 -60 -10 -60 mA 

45 45 mA 
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I .. 

LOGIC DIAGRAM 

8280 

~~('~3)4-~--~~~r-----------~~------~r-----~--' 

Pc ----"'LIL._ 
(1) 

CPo -----------+-ct 
(B) 

CP, (6) 

Vee = Pin 14 
GND = Pin 7 
( ) = Pin numbers 

(5) 

00 

COUNT SEQUENCES for 8280 

BCD DECADE (b) 

COUNT Q3 Q2 Q1 

0 L L L 
1 L L L 
2 L L H 
3 L L H 
4 L H L 
5 L H L 
6 L H H 
7 L H H 
8 H L L 
9 H L L 

NOTES 

b. Input applied to CPo; 00 connected to CP l' 
c. Input applied to CP 1; Q3 connected to CPO-

LOGIC DIAGRAM 

(13) 

QO 

L 
H 
L 
H 
L 
H 
L 
H 
L 
H 

(9) 

a' 

COUNT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

8281 

(2) 

02 

BI-QUINARY (e) 

QO Q3 

L L 
L L 
L L 
L L 
L H 
H L 
H L 
H L 
H L 
H H 

Q2 

L 
L 
H 
H 
L 
L 
L 
H 
H 
L 

MR--~------4~~rl-----------~+---------~----------, 

(') 

CPo -(8-) ---------+-<1 

_ (6) 
CP, ____________________ -+ __ -' 

Vee = Pin 14 
GND = Pin 7 
( ) = Pin numbers 

582 

(5) 

00 

(9) 

a' 
(2) 

02 

9jgDOliC9 

(12) 

03 

Q1 

L 
H 
L 
H 
L 
L 
H 
L 
H 
L 

(12) 

03 

COUNT SEQUENCES for 8281 

4-BIT BINARy(b) 
COUNT 

Q3 0 2 Q1 QO 

0 L L L L 
1 L L L H 
2 L L H L 
3 L L H H 
4 L H L L 
5 L H L H 
6 L H H L 
7 L H H H 
8 H L L L 
9 H L L H 

10 H L H L 
11 H L H H 
12 H H L L 
13 H H L H 
14 H H H L 
15 H H H H 

NOTE 

b. 00 connected to CP1; input applied to CPo 



MODE SELECT -FUNCTION TABLE 

OPERATING MODE 

Reset (Clear) 

Parallel Load 

Count 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
• = HIGH-Io-LOW Clock Transition 

MR 

L 

H 
H 

H 

INPUTS OUTPUTS 

PL CP Dn an 

X X X L 

L X L L 
L X H H 

H 
+ 

X count 

AC CHARACTERISTICS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

8280 

CL = 24pF 
PARAMETER TEST CONDITIONS R1 = 000 

R2 = 84.50 

Min Max 

fMAX Maximum count frequency Figure 1 I CPO 20 

1 CP1 10 

tpLH Propagaton delay 
Figure 1 25 

tpHL CPo to 00 25 

tpLH Propagation delay 
Figure 1 

25 
tpHL CP1 to 01 25 

tpLH Propagation delay 
Figure 1 50 

tpHL CP1 to 02 50 

tpLH Propagation delay 
Figure 1 25 

tpHL CPt to 03 25 

tpLH Propagation delay 
Figure 2 

40 
tPHL Data to output 35 

tpLH Propagation delay 
Figure 3 

40 
tpHL PL to output 35 

tpHL Propagation delay MR to output Figure 4 45 

SjgDDtiCS 

8281 

CL = 24pF 
R1 = 000 UNIT 

R2 = 84.50 

Min Max 

20 MHz 

10 MHz 

25 ns 
25 ns 

25 ns 
25 ns 

50 ns 

50 ns 

75 ns 
75 ns 

40 ns 
35 ns 

40 ns 
35 ns 

45 ns 
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AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tw Clock pulse width 

tw MR pulse width 

tw PL pulse width 

tree Recovery time MR to CP 

tree Recovery time PL to CP 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Figure 1 

PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAY AND 

PARALLEL LOAD TO CLOCK RECOVERY TIME 

TEST CONDITIONS 

Figure 1 I 
I 

Figure 4 

Figure 3 

Figure 4, 

Figure 3 

8280 8281 

Min Max Min Max 

CPO 25 25 

CP1 25 25 

35 35 

35 35 

75 75 

40 40 

PARALLEL DATA TO OUTPUT DELAYS 

Figure 2 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DE.LAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

Pi ~1~'w~1 VM 
-',ec:j 

M-R ~1~tw~1 VM 

-',ec-I 

and 
tPHL 

~'PLHj , ____ _ 

a --...:.--X"'VM _______ * .... VM ___ _ 

VM = 1.5V VM= 1.5V 

Figure 3 

584 SiAnOliCS 

Figure 4 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



AC WAVEFORMS (Cont'd) 

DATA SETUP AND HOLD TIMES 

VM = 1.5V 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

Figure 5 
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DESCRIPTION 
The 82S82 binary coded (BCD) arithmetic 
unit is a high speed Schottky MSI circuit with 
lookahead carry/borrow that has been de­
signed for easy systems usage. Depending 
on the state of the add / subtract control line, 
the unit produces the BCD sum or difference 
of two decimal numbers presented to the 
BCD inputs in the 8-4-2-1 weighted BCD for­
mat. A comparison output (A=B) is provided 
as well. When in the subtract mode, this out­
put indicates if two BCD numbers are equal 
and its open collector feature allows easy 
comparison of several decades. 

The 82S82 BCD arithmetic unit has been 
designed such that input and output logic 
levels including the carry / borrow are in their 
true logic form. Compared to multichip hard­
ware solutions previously at the designer's 
disposal, the 82S82 arithmetic unit gener­
ates the BCD carry / borrow terms internally 
in the look-ahead mode and does BCD 
arithmetic directly. For more than one BCD 
decade the carry / borrow term may ripple 
between 82S82's. For ultra faat BCD 
arithmetic operations the Signetics 74182 
fast-carry extender may be used together 
with the 82S82's. The 74182 suitably com­
bines the 82S82's active LOW carry gener­
ate (CgOUT) and carry propagate (CpOUT) 
terms for complete look-ahead carry be­
tween decades. 

When the ADD / SUBTRACT control input is 
LOW, BCD addition is performed (A + B + 

CIN = F). Input codes above 9 to either the 
AN or BN inputs are not defined to give valid 
output sums except for the special case of 
binary to BCD conversion. In the normal BCD 
addition mode the F outputs show true BCD 
results and an active HIGH carryout signal 
results for sums greater than 9. 

For subtraction the ADD/SUBTRACT con­
trol input be HIGH. Internally subtraction is 
performed by 9's complement addition yield­
ing the difference (A - B-1 = F) of two 
BCD numbers when the CIN/BIN input is 
LOW. I! the CIN/BIN is HIGH during subtrac­
tion, the absence of a borrow in signal gives 
A - F = F. For A2:B the BCD difference is 
available at the F outputs in its true form. I! 
A<B, the 10's complement of the correct 
answer appears at the F outputs with 
CIN/BIN HIGH or if CIN/BIN is LOW the 9's 
complement results. As long as A<B an ac­
tive LOW borrow is also generated. 

The 82S82 BCD arithmetric unit is also use­
ful for binary to BCD conversion. By summing 
B = 0 with binary inputs O::sA::s 15, where A 
is the number being converted, a true BCD 
output results. A carry is generated to the 
next decade for A>9. 

The function table for the 82S82 summa­
rizes the device operation. In those applica­
tions where only BCD addition is required, 
the Signetics 82S82 BCD adder should be 
considered. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O'C to +75'C VCC=5V±5%; TA=-S5'C to + 125'C 

Plastic DIP N82S82N 

Ceramic DIP N82S82F 

Flatpak 

586 Si)notics 

PIN CONFIGURATION 

Vee 

He 

"2 

A4 

A2 

A, 

", 
F, 

F2 

COMP.A=B F8 

He 

GHD F4 



FUNCTION TABLE 

FUNCTION 
ADD/ 
SUB 

Add L 

Subtract H 

Compare H 

Binary to L 
BCD Con-

version 

LOGIC DIAGRAM 

vee = Pin 24 
GND = Pin 12 
( ) = Pin numbers 
• = Open collector 

A(Aa,A4,A2,A 1) 

BCD Augend 

BCD Minuend 

BCD Word A 

O:SA:S 15 

B(Ba,B4,B2,B1) Cin/Bin F(Fa,F4,F2,F 1) 

BCD Addend H = Carry IF Cin = H 
F=A+B+1 

L = No Carry IF Cin = L 
F=A+B 

BCD Subtrahend L = Borrow IF Bin = L 
F=A-B-1 

H = No Borrow IF Bin = H 
F=A-B 

BCD Word B H A-B 

B=O X BCD 

828a2 BCD ARITHMETIC UNIT 

SI!IDotiCS 

82S82 

Cout/Bout 
COMPARE 

(A = B) 

F:S9 
COUT / BOUT = L X 

F>9 
COUT / BOUT = H 

A>B X 
COUT / BOUT = H 

A:SB 
COUT / BOUT = L 

A<B 
COUT / BOUT = L 

A2:B 
COUT/BOUT = H 

If 
A<B A=B 

COUT/BOUT = L Compare = H 
If 

A>B A*B 
COUT / BOUT = H Compare = L 

A:S9 X 
COUT = L 

A>9 
COUT = H 

"OUT 
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DC ELECTRICAL CHARACTERISTICS 

82S82 
PARAMETER TEST CONDITIONS 

Min Max 
UNIT 

VOH Output HIGH voltage VCC = 4.75V. 10H = -1mA 2.6 V 

VOL Output LOW voltage VCC = 4.75V. 10L = 16mA 0.5 V 

10H Output HIGH current VCC = 4.75V. VOUT = 5.5V 250 p.A 

IIH Input HIGH current VCC = 4.75V. VIN = 4.75V 
AN,Bl.Ba.CIN/BIN 10 p.A 
B2.B4.Add I Sub 20 p.A 

IlL Input LOW current VCC = 5.25V. VIN = 0.5V 
AN.Bl.Ba.CIN1BIN -400 p.A 
B2.B4.Add I Sub -800 p.A 

VCD Input clamp voltage VCC = 4.75V. liN = -lamA -1.2 V 

lOS Output short circuit current VCC = 5.25V. VOUT = OV -20 -100 mA 

ICC Supply current VCC = 5.25V 122 mA 

AC CHARACTERISTICS: T A = 25"C (See Section 4 for Waveforms and Conditions) 

82S82 

CL = 15pF 
PARAMETER TEST CONDITIONS RL = 2800 UNIT 

,"."'.' Min Max 

tpLH Propagation delay 
Figures 1 & 2 

35 ns 
tpHL Any AN.BN.CIN/BIN to FN 35 ns 

tPLH Propagation delay 
Figures 1 & 2 

40 ns 
tPHL Any AN to COUT / BOUT 35 ns 

tpLH Propagation delay . 
Figures 1 & 2 

45 ns 
tPHL . Any BN to COUT I BOUT 35 ns 

tpLH Propagation delay 
Figure 2 

25 ns 
tPHL CIN/BIN to Cour/BoUT 15 ns 

tPLH Propagation delay 
Figures 1 & 2 

35 ns 
tPHL Add/Sub to FN 35 ns 

tpLH Propagation delay 
Figures 1 & 2 

25 ns 
tpHL .. AN.BNto· CPOUT 25 ns 

tPLH Propagation delay Figures 1 & 2 
25 ns 

tpHL AN.BN to CGOUT 32 ns 

tPLH Propagation delay 
Figures 1 & 2 

50 ns 
tpHL AN.BN to (A=B)OUT 50 ns 
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AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

YM = 1.5V. YM = 1.5Y. 

Figure 1 

TYPICAL APPLICATIONS 

SIGN AND MAGNITUDE GENERATION FOR (A-B) 

2 DECADES 2 DECADES 
BCD SUBTRAHEND BCD MINUEND 

.--__ ~I -----,'1'---'-' -----, 

111L...-t-t1 
-t++-t-t-t-----, 

ADD/SUB 

BCD SUBTRACTER 
.... ____ -1 C,N/B 'N 

CONDITIONAL 
10'5 COMPLEMENT 

-l- JJJI 

I I I I I I I I 

2 DECADES BCD DIFFERENCE 

TRUTH TABLE FOR BINARY TO BCD CONVERSION 

(10 :$ AN :$ 15, BN = 0) 

Add/Sub CIN/BIN A8 A4 A2 A1 S8 S4 S2 S1 COUT/BOUT 
L L H L H L H L L L H 
L L H L H H H L L H H 
L L H H L L H L H L H 
L L H H L H H L H H H 
L L H H H L H H L L H 
L L H H H H H H L H H 
L H H L H L H L L H H 
L H H L H H H L H L H 
L H H H L L H L H H H 
L H H H L H H H L L H 
L H H H H L H H L H H 
L H H H H H H H H L H 

!li,gDDtiC!I 

Figure 2 

A> B SIGN POSITIVE 
A< B SIGN NEGATIVE 

"H" = NEGATIVE 
"L" =. POSITIVE 

BINARY TO BCD CONVERSION 

BCD OUTPUT BCD 
CARRVOUT 
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DESCRIPTION 

The 82S83 4-bit binary coded (BCD) adder 
is a high speed Schottky MSI circuit that has 
been designed for easy systems usage. 
This unit produces the BCD. sum of two deci­
mal numbers presented in the 8-4-2-1 
weighted BCD format. Carry-in and carry-out 
terms are provided for easy expansion to 
any number of decades. The 82S83 BCD 
adder has been designed such that input 
lind output logic levels including the carry 
are in their true logic form. 

Compared to cumbersome hardware imple­
mentations previously at the designer's dis­
posal that consist of binary addition fol­
lowed by decimal correction, the 82S83 
BCD adder generates the BCD carry terms 
internally in the look-ahead mode and does 
BCD addition directly. For valid BCD num­
bers (0 through 9) at the A and B inputs the 
BCD sum is formed at the output. If addition 
(A+B+CIN) would yield a number greater 

than 9, a valid BCD number and a carry re­
sult. 

Input codes above 9 are not defined except 
for binary to BCD conversion. Binary to BCD 
conversion is obtained by applying any 4-bit 
binary number of the AN or BN inputs while 
the remaining inputs are grounded. For input 
codes 0 through 9 a BCD number result at 
the output is usual. If binary inputs 10 
through 15 are applied a carry term is gener­
ated and the carry output together with the 
sum out are the BCD equivalent of the binary 
input. Conversion of binary numbers greater 
than 16 can be achieved by cascading 
82S83's. 

Subtraction can be done with the 82S83 by 
using 9's complement addition. Rather than 
implementing a 9's complement circuit with 
gates or ROM's, the 82S82 BCD arithmetic 
unit should be used. The 82S82 incorpo­
rates the 9's complement feature and per­
forms BCD addition, BCD subtraction, and 
number comparison. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O'C 10 +75'<: VCC=5V±5%; TA=-55'<: 10 +125'<: 

Plastic DIP N82S83N 

Ceramic DIP N82S83F 

Flatpak, 

PIN DESIGNATION 

PIN SYMBOL NAME AND FUNCTION 

4, 15, 14, 13 A8,A4,A2,Al BCD inputs word A weighted (8-4-2-1) 
3,2,1,12 B8,B4,B2, Bl BCD inputs word B weighted (8-4-2-1) 
9,7,10,11 S8,S4,S2,Sl BCD sum outputs weighted (8-4-2-1) 
5 Cin Carry input 
6 Cout Carry output 
16 VCC Supply voltage 
8 GND Ground 

590 S[gOOtiCS 
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DC ELECTRICAL CHARACTERISTICS 

PARAMETER 

VOH Output HIGH voltage 

VOL Output LOW voltage 

IIH Input HIGH current 

IlL Input LOW current 

Veo Input clamp voltage 

lOS Output short circuit current 

lee Supply current 

LOGIC DIAGRAM 

vee = 16 
GND = 8 
( ) = Pin numbe 

--
"'12'1 ~ ~ 
Al(13) -
"'1}I~p 
A2(14) 

.-

6
41"1 r::'p 

A4(15) -........ 
.,(3) l r::' ~ 
AS(4) L~ 

r..... 
CIN{S) V' 

rs 

I 

..... 
v 

:: 
V 

TEST CONDITIONS 

Vee = 4.75V, 10H = -1mA 

Vee = 4.75V,IOL = 16mA 

Vee = 5.25V, Your = 5.25V 

Vee 5.25V, VIN = 0.5V 

Vee = 4.75V, liN = -18mA 

Vee = 5.25V, Your = OV 

Vee = 5.25V 

82S83 BCD ADDER 

r..... 
-"""" V' 

......... 

........ 
-{>o 

I-

J ~-{>o-
..... '---

V' 

II 

W I 
~ 

-

82883 

Min 

2.6 

-20 

D-

......... 

::-

......... 
-

~ 

Max 

0.5 

10 

-400 

-1.2 

-100 

114 

5, OUT 
(11) 

S, OUT 

(10) 

s.a OUT 

(7} 

~ ~ 
$8 OUT 

'91 

~ 
t=o-
~ -

~ 
~ 

SfgDotiCS 

-=L.J-

:-r -

COUT ,s, 

UNIT 

V 

V 

/LA 

/LA 

V 

mA 

mA 
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AC CHARACTERISTICS: TA = 25° C (See Section 4 for Waveforms and Conditions) 

82S83 

PARAMETER TEST CONDITIONS CL = 15pF 
RL = 2800 

UNITS 

Min Max 

tpHL Propagation delay 
Figures 1 & 2 

35 ns 
tpLH Any AN, BN, Cin to SN 35 ns 

tPHL Propagation delay 
Figures 1 & 2 

40 ns 
tpLH Any AN, BN to Cout 25 ns 

tpHL Propagation delay 
Figure 2 

25 ns 
tpLH Cin to Cout 15 ns 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.5V. VM = 1.5V. 

Figure 1 Figure 2 
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TYPICAL APPLICATIONS 

PARALLEL ADDITION OF FOUR DECADES 
4- DECADES BCD INPUTS 

r---------------------------~----------------------------~ 

CARRY IN 

IN ---...,/ 

IN ____ --, 

4- DECADES BCD SUM 

BIT PARALLEL-WORD SERIAL BCD MULTIPLIER 

,-----., MSO 
Fo......---,,\ 

4X8223 
PROMS 

LOOK-UP 
TABLE 

nOllS-BIT 
WORDS' LSD 

BINARY TO BCD CONVERSION FOR TWO DECADES 

82&83 Co~--------......., 

8=3 
B' 2 Co ..... ------i C'N 82583 82883 

1ST DECADE 2ND DECADE 

Sl!IlOliCS 

82S83 
4-BIT 

BCD ADDER 

CARRVOUT 
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DESCRIPTION 
The 8290 Decade Counter and 8291 Binary 
Counter are high speed devices providing a 
wide variety of counter I storage register ap­
plications with a minimum number of pack­
ages. 

The 8290 Decade Counter can be connect­
ed in the familiar BCD counting 'mode. in a 
divide-by-two and divide-by-five configura­
tion or in the Bi-Quinary mode. The Bi­
Quinary mode produces a square wave out­
put which is particularly useful in frequency 
synthesizer applications. 

The 8291 Binary Counter may be connected 
as a divide-by-two. four. eight. or sixteen 
counter. 

Both devices have strobed parallel-entry 
capability so that the counter may be set to 
any desired output state. A HIGH or LOW at 
a data input will be transferred to the associ­
ated output when the strobe input is LOW. 
For additional flexibility. both units are pro­
vided with a Reset input which is common to 
all four bits. A LOW on the Reset lines forces 
all four outputs LOW. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=O"C to +75"C VCC=5V±5%; TA=-55"C to +125"C 

Fig. A N8290N • N8291N 
Plastic DIP 

Fig. A N82S90N • N82S91N 

Ceramic DIP 
Fig. A N8290F • N8291F S8290F • S8291F 
Fig. A N82S90F • N82S91F 

Flatpak Fig. B S8290W • S8291W 

PIN DESIGNATIONS 

SYMBOL FUNCTION DESCRIPTION 

CPO Clock (active LOW going edge) input to +2 section 

CP1 Clock (active LOW going edge) input to +5 section for 8290 

CP1 Clock (active LOW going edge) input to +8 section for 8291 

DO-D3 Parallel Data inputs 

PL Parallel Load (active LOW) input 

MR Master Reset (active LOW) input 

QO-Q3 Counter outputs 
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PIN CONFIGURATIONS 

Figure A 

Figure B 



FUNCTIONAL DESCRIPTION 

1. 8290 DECADE COUNTER 
The 8290 can be used in three basic 
modes as follows: 
a. BCD Counter. The CPl input must be 

connected to the QO output and CPO 
receives the count input. The count 
sequence obtained is BCD in accor­
dance with the truth table. 

b. Bi-Quinary Counter. If a symmetrical 
output is required for divide-by-l 0 op­
eration, the Q3 output must be con­
nected to the CPO input and the count 
input applied to CP 1. A symmetrical 
square wave is then obtained at QO of 
one-tenth the input frequency present 
at CP 1 in accordance with the truth 
table. 

c. Separate Divide-by-Two and Five 
Counters. Because the inherent struc­
ture of the counter is that of separate 
divide-by-two and divide-by-five sec­
tions, no other connections are re­
quired for this mode of operation. An 
input presented to CPO will appear at 
QO output at half the input frequency. 
An input presented to CP 1 will appear 
at outputs Q1, Q2 and Q3 as a binary 
divide-by-five count (Le., from 0 = 000 
to 4 = 100). Operation of the PL and 
MR inputs remain common to all four 
flip flops as with any other count 
mode. 

2. 8291 BINARY COUNTER 
The 8291 can be used in two basic count 
modes as follows: 

a. Binary Counter-For this mode of oper­
ation QO output must be connected to 
CPO. Subdivisions of the count input fre­
quency then appear at QO = -2, Ql = 
-4, Q2 = -8, Q3 = -16 as shown in the 
truth table. 

b. Separate Divide-by-Two and Divide­
by-Eight Counters-In similar manner 
to the 8290 in the 8291 inherent struc­
ture allows separate use of the first 
and last three stages. In the first 
stage the input count frequency pre­
sented to CP 1 appears as outputs Q 1 
= +2, Q2 = +4 and Q3 = +8 simulta­
neously. Operation of the PL and MR 
inputs remains common to all stages. 

3. OPERATION OF THE PL DATA STROBE 
AND MR RESET INPUTS: 

a. Data Strobe PL input. When PL = 
LOW the four stages of the 8290/91 
can be used a four separate latches 
with the outputs QO-Q3 following the 
data presented to the inputs DO-D3 
regardless of clock inputs. With PL = 
HIGH the four stages remain un­
changed until the next clock inputs, 

MODE SELECT -FUNCTION TABLE 

OPERATING MODE 

Reset (Clear) 

Parallel Load 

Count 

H == HIGH voltage level 
l = lOW voltage level 
X = Don't care 
+ = HIGH· to· LOW Clock Transition 

MR 

L 

H 
H 

H 

INPUTS OUTPUTS 

PL CP On On 

X X X L 

L X L L 
L X H H 

H ~ X count 

COUNT SEQUENCES for 8290/82S90 
BCD DECADE (b) 

COUNT 03 02 01 00 

0 L L L L 
1 L L L H 
2 L L H L 
3 L L H H 
4 L H L L 
5 L H L H 
6 L H H L 
7 L H H H 
8 H L L L 
9 H L L H 

NOTES 
b. Input applied to CPo; 00 connected to CP 1. 
c. Input applied to CP 1; Q3 connected to CPO-

which activate counting in accor­
dance with the various modes de­
scribed previously. The Reset MR in­
puts when LOW overrides PL as 
described below. 

b. Reset MR Input. With MR = LOW the 
clock inputs CPO, CP 1 and PL input 
are overriden, all stages of the 
82590/91 are cleared. When MR = 
HIGH operation is controlled by PL or 
CPO and CP 1 clock inputs as de­
scribed above. 

SmootiCS 

BI-OUINARY (e) 

COUNT 00 03 

0 L L 
1 L L 
2 L L 
3 L L 
4 L H 
5 H L 
6 H L 
7 H L 
8 H L 
9 H H 

COUNT SEQUENCE 
for 8291/82S91 

02 01 

L L 
L H 
H L 
H H 
L L 
L L 
L H 
H L 
H H 
L L 

4-BIT BINARy(b) 
COUNT 

03 02 01 00 

0 L L L L 
1 L L L H 
2 L L H L 
3 L L H H 
4 L H L L 
5 L H L H 
6 L H H L 
7 L H H H 
8 H L L L 
9 H L L H 

10 H L H L 
11 H L H H 
12 H H L L 
13 H H L H 
14 H H H L 
15 H H H H 

NOTE 
b. 0 0 connected to CP1; input applied to CPo 
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LOGIC D!AGRAM for 8290/82S90 

MR~('~3~)~------r>~M-----------~M---------~t---------~ 
PL---"<.L.._ 

(1) 

CPo -----------I-Cl 
(8) 

CP, (6) 

Vee = Pin 14 
GND = Pin 7 
( ) = Pin number. for DIP packag •• 

LOGIC DIAGRAM for 8291 192591 

('3) 

(9) 

a' 
(2) 

02 

MR --~------~~~+-----------~M---------~M----------; 

(1) 

CPo (B) 

- (S) 
CP, 

Vee = Pin 14 
GND = Pin 7 
( ) = Pin numbers for DIP packages 
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00 
(9) 

a' 
(2) 

. 02 
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03 

('2) 
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DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITIONS 
8290 8291 82S9O 82S91 

UNITS 
Min Max Min Max Min Max Min Max 

VOH Output HIGH voltage VCC = 4.75V 2.6 2.6 2.6 2.6 V 
6290/91 10H = -200/LA 
82890/891 10H = -1mA 

VOL Output LOW voltage VCC = 4.75V 0.4 0.4 0.5 0.5 V 
IOL = 9.6mA 8290191 
IOL = 20mA 82890/91 

"H Input HIGH current Vce = 5.25V, Y,N = 4.5V 
PL, 00-03 inputs 40 40 10 10 /LA 
MR inputs 80 80 10 10 /LA 
CP1 inputs 80 80 100 100 /LA 
CP2 inputs 120 80 10 50 /LA 

I,L Input LOW current Vee = 5.25V, Y,N = O.4V 
PL inputs -1.6 -1.6 -0.4 -0.4 mA 
00-03 inputs -1.2 -1.2 -0.4 -0.4 mA 
MR inputs -2.8 -2.8 -0.4 -0.4 mA 
CP1 input -4.8 -4.8 -6.0 -6.0 mA 
CP2 input -4.8 -2.4 -6.0 -3.0 mA 

108 Output short circuit current Vec = 5.25V, Your = OV 
00 output -20 -70 -20 -70 -40 -100 -40 -100 mA 
01-03 output -10 -60 -10 -60 -40 -100 -40 -100 mA 

ICC 8upply current Vce = 5.25V 88 88 
mA 

Vee 48.5 48.5 
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AC CHARACTERISTICS: T A = 25"C (See Section 4 for Waveforms and Conditions) 

8290 8291 82S90 82S91 

CL= 30pF CL = 30pF CL = 15pF CL = 15pF 
PARAMETER TEST COfliDITIOfliS R1 = 000 R1 = 000 RL = 2800 RL = 2800 UflilTS 

R2:; 1460 R2 = 1460 

Min Max Min Max Min Max Min Max 

fMAX Maximum count frequency Figure 1 I CPO 40 40 85 85 MHz 

I CP1 20 20 42.5 42.5 MHz 

tpLH Propagation delay 
Figure 1 

23 23 8.0 8.0 ns 
tpHL CPO to 00 25 25 12 12 ns 

tpLH Propagation delay 
Figure 1 

25 25 10 10 ns 
tpHL CP1 to 01 30 30 13 13 ns 

tpLH Propagation delay 
Figure 1 

55 55 23 23 ns 
tpHL CP1 to 02 60 60 26 26 ns 

tpLH Propagation delay 
Figure 1 

25 85 10 36 ns 
tpHL CP1 to 03 30 90 13 39 ns 

tpLH Propagation delay 
Figure 2 

42 42 20 20 ns 
tpHL Data to output 42 42 22 22 ns 

tPLH Propagation delay 
Figure 3 

42 42 20 20 ns 
tpHL PL to output 42 42 22 22 ns 

tpHL Propagation delay 
Figure 4 

50 50 30 30 ns 

AC SET-UP REQUIREMENTS: T A = 25"C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST COfliDITIOfliS 
8290 8291 82S90 82S91 

UflilTS 
Min Max Min Max Min Max Min Max 

Clock pulse width Figure 1 I CPO 12.5 12.5 6.0 6.0 ns 
tw l CP1 12 12 25 25 ns 

tw MR pulse width Figure 4 40 40 15 15 ns 

tw PL pulse width Figure 3 25 25 10 10 ns 

trec Recovery time 
Figure 4 

30 30 15 15 ns 
MR to CP 

trec Recovery time 
Figure 3 

30 30 15 15 ns 
PL to CP 
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AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Figure 1 

PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAY AND 

PARALLEL LOAD TO CLOCK RECOVERY TIME 

VM = 1.5V. 

Figure 3 

PARALLEL DATA TO OUTPUT DELAYS 

VM = 1.5V. 

Figure 2 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

VM = 1.5V. 

Figure 4 
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DESCRIPTION 
The 8292 Decade Counter and 8293 Binary 
Counter are low power devices providing ·a 
wide variety 01 counter I storage register ap­
plications with a minimum number 01 pack­
ages. 

The 8292 Decade Counter can be connect­
ed in the familiar BCD counting mode, >. in a 
divide-by-two and divide-by-live configura­
tion or in the Bi-Quinary mode. The Bi­
Quinary mode produces a square wave out­
put which is particularly uselul in frequency 
synthesizer applications. 

The 8293 Binary Counter may be connected 
as a divide-by-two, four, eight, or sixteen 
counter. 

Both devices have strobed parallel-entry 
capability so that the counter may be set to 
any desired output state. A HIGH or LOW at 
a data input will be transferred to the associ­
ated output when the strobe input is LOW. 
For additional flexibility, both units are pro· 
vided with a reset input which is common to 
all four bits. A LOW on the Reset line forces 
all lour outputs LOW. 

The counting operation is performed on the 
lalling (negative-going) edge of the input 
clock pulse, however there is no restriction 
on the transition time since the individual 
binaries are level-sensitive. 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
PIN COMMERCIAL RANGES MILITARY RANGES 

CONF. VCC=5V±5%; TA=O"C to +75"C VCC=5V±5%; TA=-55"C to + 125"C 

Plastic DIP Fig. A N8292N • N8293N 

Ceramic DIP Fig. A N8292F • N8293F S8292F • S8293F 

Flatpak Fig. B S8292W • S8293W 

PIN DESIGNATIONS 

SYMBOL FUNCTION DESCRIPTION 

CPO Clock (active LOW going edge) input to +2 section 

CP1 Clock (active LOW going edge) input to +5 section lor 8292 

CP1 Clock (active LOW going edge) input to +8 section lor 8293 

00-03 Parallel Data inputs 

PL Parallel Load (active LOW) input 

MR Master Reset (active LOW) input 

00-0 3 Counter outputs 

MODE SELECT -FUNCTION TABLE 

INPUTS 
OPERATING MODE 

Reset (Clear) 

Parallel Load 

Count 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
+ = HIGH·to·LOW Clock Transition 

600 

MR 

L 

H 
H 

H 

PL CP 

X X 

L X 
L X 

H ~ 

OUTPUTS 

On Qn 

X L 

L L 
H H 

X count 

smootilS 

PIN CONFIGURATIONS 

Figure A 

Figure B 



· fPlDiJIlllttEDWSPOWER DEC.DIlIIN.HY COUNTER 

COUNT SEQUENCES for 8292 

BCD DECADE (b) BI-OUINARY (e) 

COUNT 03 02 01 00 COUNT 00 03 02 

0 L L L L 0 L L 
1 L L L H 1 L L 
2 L L H L 2 L L 
3 L L H H 3 L L 
4 L H L L 4 L H 
5 L H L H 5 H L 
6 L H H L 6 H L 
7 L H H H 7 H L 
8 H L L L 8 H L 
9 H L L H 9 H H 

NOTE 

b. Inpul applied to CPo; Co connected 10 CP 1. 
c. Input applied to CP 1; Q3 connected to CPo-

LOGIC DIAGRAMS 

8292 

(13) 
~--~----~~-M----------~+-------~H-------~ 

(1) 

CPo ----------I-d 
(S) 

CPl_{~6) ______________ 4-____ +-______ ~ ______ ~~ 

Vee = Pin 14 
GND = Pin 7 

(5) 

00 

( ) = Pin Numbers for DIP package 

(13) 

8293 

(9) 

01 

(2) 

02 

L 
L 
H 
H 
L 
L 
L 
H 
H 
L 

MR--~-=----i~-H~----------H---------~---------' 

Pc ----....... _ 
(1) 

CPO-{a-) --------+-d 

- (0) 
CP,--------------------+-----I 

Vee = Pin 14 
GND = Pin 7 
( ) = Pin Numbers for DIP package 

(5) 

00 

(9) 

0, 
(2) 

02 

!ii!)ODtiC!i 

01 

L 
H 
L 
H 
L 
L 
H 
L 
H 
L 

(12) 

03 

(12) 

03 

8292/93 

COUNT SEQUENCE for 8292 

4-BIT BINARy(b) 
COUNT 

03 02 01 00 

0 L L L L 
1 L L L H 
2 L L H L 
3 L L H H 
4 L H L L 
5 L H L H 
6 L H H L 
7 L H H H 
8 H L L L 
9 H L L H 

10 H L H L 
11 H L H H 
12 H H L L 
13 H H L H 
14 H H H L 
15 H H H H 

NOTE 

b. Co connected to CP 1; Input applied to CPa 
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DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITIONS 
8292 8293 

UNIT 
Min Max Min Max 

VOH Output HIGH voltage VCC = 4.75V,IOH = -100~A 2.6 2.6 V 

VOL Output LOW voltage VCC = 4.75V, 10L = 3.2mA 0.4 0.4 V 

IIH Input HIGH current VCC = 5.25V, VIN = 4.5V 
J5L, 00-03 inputa 20 20 jl.A 
MR inputs 40 40 jl.A 
CP1 inputs 40 40 jl.A 
CP2 inputs 80 40 jl.A 

IlL Input LOW current VCC = 5.25V, VIN = 0.4V 
PL inputs -0.4 -0.4 rnA 
00-03 inputs -0.4 -0.4 rnA 
MR inputs -0.6 -0.6 rnA 
CP1 input -0.6 -0.6 rnA 
CP2 input -1.2 -0.6 rnA 

lOS Output short circuit current VCC = 5.25V, VOUT = OV -5 -45 -5 -45 rnA 

VBO Input breakdown voltage VCC = 5.25V, VOUT = OV 5.5 5.5 V 

ICC Supply current VCC = 5.25V 13.1 13.1 rnA 

AC CHARACTERISTICS: (See Section 4 for Waveforms and Condltiona) 

8292 8293 

CL = 12pF CL = 12pF 
PARAMETER TEST CONDITIONS R1 = 000 R1 = 000 UNIT 

R2 = 4400 R2 = 4400 

Min Max Min Max 

fMAX Maximum count frequency Figure 1 I CPO 5.0 5.0 MHz 

I CP1 5.0 5.0 MHz 

tPLH Propagation delay 
Figure 1 

55 55 ns 
tpHL CPo to 00 55 55 ns 

tpLH Propagation delay 
Figure 1 

55 55 ns 
tpHL CP1 to 01 55 55 ns 

tpLH Propagation delay 
Figure 1 

110 110 ns 
tpHL CP1 to02 110 110 ns 

tpLH Propagation delay 
Figure 1 

55 165 ns 
tpHL CPl to 03 55 165 ns 

tpLH Propagation delay 
Figure 2 

100 100 na 
tpHL Data to output 100 100 na 

tpLH Propagation delay 
Figure 3 

100 100 ns 

tPHL PL to output 100 100 ns 

tpHL Propagation delay Figure 4 120 120 ns 
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JlltSETTAllELOW POWER DECADE_AIY COUNTER 8292/93 

AC SET -UP REQUIREMENTS: T A = 25"C (See Section 4 for Waveforms and Conditions) 

PARAMETER 

tw Clock pulse width 

tw MR pulse width 

tw PL pulse width 

tree 
Recovery time 
MR to CP 

Recovery time I 

tree PL to CP 

AC WAVEFORMS 

VM = 1.5V. 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Figure 1 

PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAY AND 

PARALLEL LOAD TO CLOCK RECOVERY TIME 

TEST CONDITIONS 
8292 8293 

Min Max Min Max 

Figure 1 100 100 

Figure 4 60 60 

Figure 3 75 75 

Figure 4 100 100 

Figure 3 100 100 

PARALLEL DATA TO OUTPUT DELAY 

VM= 1.5V. 

Figure 2 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

Figure 3 Figure 4 

UNIT 

ns 

ns 

ns 

ns 

ns 
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DESCRIPTION FEATURES 
The 9300 is a high speed 4-Bit Parallel Ac­
cess Shift Register useful for a wide variety 
of register and counting applications. It fea­
tures fully synchronous parallel and serial 
data transfers. The Master Reset is asyn­
chronous, and clears the register when 
LOW. 

• Buffered clock and control Inputs 
• Shift right and parallel load capability 
• Fully synchronous data transfers 
• J-K (D) inputs to first stage 
• Complement output from last stage 
• Asynchronous Master Reset 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O"C to +75"C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP N9300N 

Ceramic DIP N9300F S9300F 

Flatpak S9300W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION LIMITS 

CP Clock (active HIGH going edge) input IIH (!LA) 80 
IlL (rnA) -3.2 

00-03 Parallel Data inputs IIH (!LA) 40 
IlL (rnA) -1.6 

J First stage J (active HIGH) input 
IIH (!LA) 40 
IlL (rnA) -1.6 

K First stage K (active LOW) input IIH (!LA) 40 
IlL (rnA) -1.6 

PE Parallel Enable (active LOW) input 
IIH (!LA) 92 
IlL (rnA) -3.7 

MR Master Reset (active LOW) input 
IIH (!LA) 40 
IlL (rnA) -1.6 

00-0 3 Parallel outputs IOH (!LA) -480 
IOL (rnA) 9.6 

03 Complementary lost stage output IOH (!LA) -640 
IOL (rnA) 12.8 

9i!1DOtiC9 

LOGIC SYMBOL 

PE Do 0, 0, 0, 

'0 CP 0, 11 

MR 00 0, 0, 0, 

15 ,. 13 12 

Vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 
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FUNCTIONAL DESCRIPTION 

The functional characteristics of the 9300 4-
Bit Para"el-Access Shift Register are indi­
cated in the Logic Diagram and Function Ta­
ble. The device is useful in a wide variety of 
shifting, counting and storage applications. 
It performs serial, pars"el, serial to para"el, 
or para"el to serial data transfers at very 
high speeds. 

The 9300 operates on two primary modes: 
shift right (00 ..... 01) and para"elload, which 
are controlled by the state of the Para"el 
Enable (PE) input. Serisl data enters the first 
flip-flop (00) via the J .and K inputs when the 
PE input is HIGH, and is shifted one bit in the 
direction 00 ..... 01 ..... 02 ..... 03 following each 
LOW-to-HIGH clock transition. The J and K 
inputs provide the flexibility of the JK type 
input for special applications and, by tying 
the two pins together, the simple 0 type in­
put for general applications. The device ap­
pears as four common clocked 0 flip-flops 
when the PE input is LOW. After the LOW-to­
HIGH clock transition, data on the para"el 
inputs (00-03) is transferred to the respec· 
tive 00-03 outputs. Shift left operation 
(03 ..... 02) can be achieved by tying the On 
outputs to the 0n-1 inputs and holding the 
PE input LOW. 

A" para"el and serial data transfers are syn­
chronous, occuring after each LOW-to-HIGH 

LOGIC DIAGRAM 

DO 

(2) (3) (4) 

MODE SELECT -FUNCTION TABLE 

OPERATING 
MODES 

Asynchronous Reset 

Shift, Set First Stage 

Shift, Reset First Stage 

Shift, Toggle First Stage 

Shift, Retain First Stage 

Para"el Load 

H = HIGH Vollage Level. 
L = LOW Voltage Level. 
x = Don't care. 

MR 

L 

H 

H 

H 

H 

H 

INPUTS 

CP PE J 

X X X 

t h h 

t h I 

t h h 

t h I 

t I X 

K On 

X X 

h X 

I X 

I X 

h X 

X dn 

I = LOW Voltage level one setup time prior to the LOW-la-HIGH clock transition. 

h = HIGH voltage level one setup time prior to the LOW-Io-HIGH clock transition. 

00 

L 

H 

L 

iio 

qO 

dO 

dn (qn) = Lower case letters indicate the state of the referenced input (or output) one 
setup time -prior to the LOW-la-HIGH clock 'raAsition. ,= LOW-la-HIGH clock transition. 

clock transition. The 9300 utilizes edge-trig­
gering, therefore, there is no restriction on 
the activity of the J, K. On, and PE inputs for 
logic operation, other than the setup and 
release time requirements. 

A LOW on the asynchronous Master Reset 
(MR) input sets a" ° outputs LOW, indepen­
dent of any other input condition. 

(5) (6) (7) 

CP ..:(..:'0~)---r~»t-____ ~ __ ~ ________ 4-+-__ ~ ________ t-~~ ________ -+-+ __ , 
MR (1) 

OUTPUTS 

0 1 0 2 0 3 
L L L 

qO q1 q2 

qO q1 q2 

qO q1 q2 

qO q1 q2 

d1 d2 ~3 

A Ro +--t-lA AD Q 
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vcc= Pin 16 
GND = Pin B 

( ) = Pin number. 00 

ssgnotics 

(14) 

01 

(13) 

02. 

(11) 

03<b 

0 3 
H 

ii2 

q2 

q2 

ii2 

d3 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

LIMITS 
PARAMETER TEST CONDITIONS 

Min Max 
UNIT 

lOS Output short circuit current VCC = Max, VOUT = OV -20 -80 rnA 

Mil 86 rnA 
ICC Supply current VCC = Max, 

Com 92 rnA 

AC CHARACTERISTICS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

LIMITS 
PARAMETER TEST CONDITIONS 

Min Max 
UNIT 

fMAX Maximum clock frequency Figure 1, CL = 15pF 30 MHz 

tpLH Propagation delay 
Figure 1, CL = 15pF 

22 ns 
tpHL Clock to output 26 ns 

tpHL Propagation delay MR to output Figure 2, CL = 15pF 37 ns 

AC SETUP REQUIREMENTS: T A = 250C (See Section 4 for Test Circuits and Conditions) 

LIMITS 
PARAMETER TEST CONDITIONS 

Min Max 
UNIT 

tW(L) Clock pulse width (LOW) Figure 1, CL = 15pF 17 ns 

tw Master Reset pulse width Figure 2, CL = 15pF 25 ns 

ts Setup time J, K and Data to Clock Figure 3, CL = 15pF 20 ns 

th Hold time J, K and Data to Clock Figure 3, CL = 15pF 0 ns 

ts Setup time PE to Clock Figure 4, CL = 15pF 39 ns 

th Hold time PE to Clock Figure 4, CL = 15pF -5.0 ns 

trec Recovery time MR to Clock Figure 2, CL = 15pF 25 ns 

NOTE 

b. For family de characteristics use the 54/74 limits shown on the inside front cover. 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

MASTER RESET PULSE WIDTH, MASTER RESET TO OUTPUT 
DELAY & MASTER RESET TO CLOCK RECOVERY TIME 

Figure 1 

MR ~'w~IVM 
_".0_1 

CP jl~V-M--------------

Q 

I-I'PHL 
\,--VM _---II 

Figure 2 
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AC WAVEFORMS (Cont'd) 

610 

DATA SETUP AND HOLD TIMES 

Cp 

On 

an __________________ ~~YM 

VM = 1.5V 

The shaded areas indicate when the input is permiHed to change for 

predictable performance. 

Figure 3 

SmootiDS 

SETUP AND HOLD TIMES 
PARALLEL ENABLE TO CLOCK 

SERIAL-SHIFT RIGHT PARALLEL LOAD 

an _RE_S_PO_N_SE ___ --'X an = On-1 

VM = 1.5V 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 4 



DESCRIPTION 
The 9308 is a Dual 4-Bit Transparent Latch. 
Each 4-bit latch has a 2-input enable gate 
for easy expansion and an asynchronous 
Master Reset to clear the latch. When both 
Enable inputs (EO & E1) are LOW. the data 
on the 0 inputs is loaded into the latch and 
appear at the outputs. A HIGH on either EO 
or E 1 will latch the data and hold the outputs 
stable. 

FEATURES 
• Two independent 4-blt latches 
• 2-input enable gates for easy 

expansion 
• Asynchronous Master Reset 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O'C 10 +7sPC VCC=5V± 10%; TA=-55°C 10 +125OC 

Plastic DIP N9308N 

Ceramic DIP N9308F 89308F 

Flatpak 893080 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

00-03 Parallel Latch inputs IIH~A) 
IIL(mA) 

EO.E1 Enable (active LOW) inputs IIH(I'A) 
IIL(mA) 

MR Master Reset (active LOW) inputs IIH(I'A) 
IIL(mA) 

00-0 3 Parallel Latch outputs IOH(I'A) 
IOL(mA) 

s~nDtiGS 

LOGIC SYMBOL 

2 3 4 6 8 10 1415 16 18 20 22 

"a" "b" 

1 5 7 9 11 

Vee = Pin 24 
GND = Pin 12 

13 17 19 21 23 

PIN CONFIGURATION 

LIMITS 

60 
-2.4 

40 
-1.6 

40 
-1.6 

-720 
14.4 
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FUNCTIONAL DESCRIPTION 
The 9308 has two independent 4-bit trans­
parent latches. Each 4-bit latch is controlled 
bya 2-input active LOW Enable gate (EO & 
El). When both EO & El are LOW. the data 
enters the latch and appears at the output. 
The outputs follow the data inputs as long as 
EO and E 1 are LOW. The data on the 0 in­
puts one setup time before the LOW-to-HIGH 
transition of EO or E 1 will be stored in the 
latch. The latched outputs remain stable as 
long as either EO or E 1 is HIGH. 

Each 4-bit latch has an active LOW asyn­
chronous Master Reset (MR) input. When 
LOW. the MR input overrides the data and 
enable inputs and sets the four latch outputs 
LOW. 

LOGIC DIAGRAM 

MODE SELECT -FUNCTION TABLE 

INPUTS 
OPERATING MODE 

MR EO E1 

Reset (clear) L X X 

Enable latch H L L 
H L L 

Latch data H t L 
H L t 

H = HIGH voltage level 
h = HIGH Yoltage level one setup time prior to the LOW-Io-HIGH Enable transition 
L = LOW Yoltage level 
I = LOW voltage level one setup time prior to the LOW-la-HIGH Enable transition 
X "" Don't care 
t "" LOW-la-HIGH Enable transition 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

lOS Output short circuit current Vee = Max. Vour = a 
lee Supply current Vee = Max. All inputs = OV 

NOTE 

b. For family de characteristics use the 54/74 limits shown on the inside front cover. 
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OUTPUTS 

On an 

X L 

L L 
H H 

I L 
h H 

LIMITS 

Min Max 
UNIT . 

-20 -70 rnA 

100 rnA 



AC CHARACTERISTICS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 
(Mil) S9308 (Com) N9308 

Min Max Min Max 

tPLH Propagation delay 
Figure 1 

30 35 
tpHL Enable to output 18 22 

tpLH Propagation delay 
Figure 2 

20 23 
tpHL Data to output 18 20 

tpHL Propagation delay 
Figure 3 

20 22 
MR to output 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tw Enable pulse width 

tw Master Reset pulse width 

ts(H) Setup time HIGH Data to Enable 

th(H) Hold time HIGH Data to Enable 

ts(L) Setup time LOW Data to Enable 

th(L) Hold time LOW Data to Enable 

th(L) 
Hold time LOW Enable to 
Master Reset to load HIGH 

AC WAVEFORMS 

PROPAGATION DELAY ENABLE TO OUTPUT 
AND ENABLE PULSE WIDTH 

Figure 1 

TEST CONDITIONS 

Figure 1 

Figure 3 

Figure 4 

Figure 4 

Figure 4 

Figure 4 

Figure 3 

SmnOliGS 

VM = 1.5V 

(Mil) S9308 (Com) N9308 

Min Max Min 

15 18 

15 18 

6.0 10 

-4.0 -2.0 

10 12 

4.0 8.0 

10 12 

PROPAGATION DELAY 
DATA TO OUTPUT 

Figure 2 

Max 

UNIT 

ns 
ns 

ns 
ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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AC WAVEFORMS (Cont'dl 

614 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

LOW ENABLE TO MASTER RESET HOLD TIME 

Figure 3 

DATA SETUP AND HOLD TIMES 

Dn 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 4 
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DESCRIPTION FEATURES 
• Multifunction capability 
• 25ns through delay 

The 9309 is a monolithic. high speed. Dual 
Four-Input digital Multiplexer circuit. con­
sisting of two multplexing circuits with com­
mon input select logic. Each circuit contains 
four inputs and fully buffered complementary 
outputs. In addition to multiplexer operation. 
the 9309 can generate any two functions of 
three variables. Active pullups in the outputs 
ensure high drive and high speed perfor­
mance. Because of its high speed perfor­
mance and on-chip select decoding. the 
9309 may be cascaded to mulitple levels so 
that any number of lines can be multiplexed 
onto a single output buss. 

• On·Chlp select logic decoding 
• Fully buffered complementary outputs 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O"C to +7O"C VCC=5V± 10%; TA=-55"C to +125"C 

Plastic DIP N9309N 

Ceramic DIP N9309F S9309F 

Flatpak S9309W 

lNPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION LIMITS 

50.5 1 Common Select inputs 
IIH (IlA) 40 
IlL (rnA) -1.6 

lOa. lOb Data inputs from Source "0" 
IIH (1lA) 40 
IlL (rnA) -1.6 

11a.11b Data inputs from Source "1" 
IIH (1lA) 40 
IlL (rnA) -1.6 

12a.12b Data inputs from Source "2" 
IIH (IlA) 40 
IlL (rnA) -1.6 

13a.13b Data inputs from Source "3" 
IIH (1lA) 40 
IlL (rnA) -1.6 

Za.Zb Multiplexer outputs 
IOH (IlA) -800 
IOL (rnA) 16 

Za.Zb Complementary multiplexer outputs 
IOH (1lA) -800 
IOL (rnA) 16 

9i!1DOliC9 

LOGIC SYMBOL 

'3 

9, 

Vee = Pin 16 
GNO == Pin 8 

12 11 10 9 

14 15 

4 5 6 7 

PlN CONFlGURATION 

Zb 

Zb 

9, 

'Ob 
"b 
'2b 

'30. 

GND 
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FUNCTIONAL DESCRIPTION 
The 9309 is a dual four-input multiplexer. It 
provides the ability to select two bits of ei­
ther data or control from up to four sources, 
in one package. 

The 9309 dual four-input multiplexer is the 
logical implementation of a two-pole four­
position switch, with the position of the 
switch being set by the logic levels supplied 
to the two select inputs. Both assertion and 
negation outputs are provided for both 
multiplexers. The logic equations or the out­
puts are shown below: 

Za = lOa 0510 So + 118 0 Sl 0 80 + 12a 0 81 0 So 

+ 13a 081 080 

Zb = lObo 81 0 80+ 11bo S10 80+ 12bo 81oS0 

+ 13b 081 080 

A common use of the 9309 would be the 
moving of data from a group of registers to a 
common output buss. The particular register 
from which the data came would be deter­
mined by the state of the select inputs. A 
less obvious use is as a function generator. 
The 9309 can generate any two functions of 
three variables. This is useful for implement­
ing random gating functions. 

LOGIC DIAGRAM 

TRUTH TABLE 

SELECT INPUTS 

So S1 

L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 

So S1 

L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 

L ~ LOW voltage level 
H = HIGH voltage level 
X = Don't care 

lOa 

L 
H 
X 
X 
X 
X 
X 
X 

lOb 

L 
H 
X 
X 
X 
X 
X 
X 

loa 118 12. 13. lOb 11b 12b ~3b 

vee = Pin t6 
GND = Pin 8 
( ) = Pin numbers 

(t21 (tt) (101 (91 (4) (5) (6) (7) 

Za Za 

11a 

X 
X 
L 
H 
X 
X 
X 
X 

11b 

X 
X 
L 
H 
X 
X 
X 
X 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b) 

INPUTS 

PARAMETER TEST CONDITIONS 

lOS Output short circuit current Vee = Max, VOUT = OV 

lee Supply current Vee = Max 

NOTE 

b. For family de characteristics use the 64/74 limits shown on the Inaide front cover. 
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OUTPUTS 

12a 13a Za Za 

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

12b 13b Zb Zb 

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

LIMITS 

Min Max 
UNIT 

-20 -70 mA 

44 mA 



AC CHARACTERISTICS:T A = 2SoC (See Section 4 for Test Circuits and Conditions) 

LIMITS 
PARAMETER TEST CONDITIONS 

Min Max 
UNIT 

tpLH Propagation delay 
Figure 1, CL = 15pF 32 ns 

tpHL Select to Z output 32 ns 

AC WAVEFORMS 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.5V 

Figure 1 
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DESCRIPTION FEATURES 
The 9314 is a multifunctional 4-Bit Latch. 
The latch is designed for general purpose 
storage applications in high speed digital 
systems. All inputs feature diode clamping 
to reduce negative line transients. All out­
puts have active pull-up circuitry to provide 
high capacitance drive and to provide low 
impedance in both logic states for good ac 
noise immunity. 

• Can be u.ed a •• Ingle Input D latche. 
or set re.et latche. 

• Active level LOW Enable Gate Input 
• Overriding Ma.ter Re.et 
• 25 ns through delay 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC&5V ± 5%; TAzO'C to +75'0 VCCz 5V± 10%; TA=-55'C to +125'0 

Plastic DIP N9314N 

Ceramic DIP N9314F S9314F 

Flatpak S9314W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION LIMITS 

E Enable (active LOW) input IIH (p.A) 40 
IlL (mA) -1.6 

00-03 Data inputs IIH (1lA) 60 
IlL (mA) -2.4 

SO-S3 Set (active LOW) inputs IIH (IlA) 40 
IlL (mA) -1.6 

MR Master Reset (active LOW) inputs IIH (IlA) 40 
IlL (mA) -1.6 

00-0 3 Lstch outputs IOH (p.A) -800 
IOL (mA) 16 

618 Imlotiel 

LOGIC SYMBOL 

1 3 2 4 14 6 5 7 11 

15 13 12 10 

Vee = Pin 16 
GND = Pin 8 

PIN CONFIGURATION 



FUNCTIONAL DESCRIPTION Set/Reset latch: During set/reset oper- FUNCTION TABLE 
Latch operation: The 9314 consists of four 
latches with a common active LOW enable 
and active LOW master reset. When the 
common enable goes HIGH, data present in 
the latches is stored and the state of a latch 
is no longer affected by the 5 and D inputs. 
The master reset when activated overrides 
all other input conditions forcing all latch 
outputs LOW. 

Each of the four latches can be operated in 
one of two modes: 

D type latch: For D type operation the 5 
input of a latch is held LOW. While the com­
mon enable is active the latch output follows 
the D input. Information present at the latch 
output is stored in the latch when the enable 
goes HIGH. 

LOGIC DIAGRAM 

Vee = Pin 16 
GND = Pin 8 
( ) = denotes pin numbers 

ation when the common enable is LOW a 
latch is reset by a LOW on the D input, and 
latch will be reset. When the enable goes 
HIGH, the latch remains in the last state pri­
or to the LOW to HIGH transition. 

The two modes of operation of the 9314 
latches are shown in the Truth Table. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

OPERATION MR e-
D Mode 

R/S Mode 

Reset 

x = Don't care 
L = LOW voltage level 
H = HIGH voltage level 

H 
H 
H 

H 
H 
H 
H 
H 

L 

0n-1 = Previous output state 
an = Present output state 

L 
L 
H 

L 
L 
L 
L 
H 

X 

O 

L 
H 
X 

L 
H 
L 
H 
X 

X 

LIMITS 
PARAMETER TEST CONDITIONS 

Min Max 

lOS Output short circuit current Vee = Max, VOUT = OV -20 -70 

ICC Supply current Vee = Max 55 

NOTE 

b. For family de characteristics use the 54/74 limits shown on the inside front cover. 

Si!lDOliCS 

5 an 

L L 
L H 
X °n-l 

L L 
L H 
H L 
H On-l 
X On-l 

X L 

UNIT 

mA 

mA 

619 



AC CHARACTERISTICS: T A = 2S"C (See Section 4 for Test Circuits and Conditions) 

LIMITS 
PARAMETER TEST CONDITIONS 

Min Max 

tpLH Propagation delay 
Figure 1, CL = 15pF 24 

tpHL Enable to output 24 

tpLH Propagation delay 
Figure 2, CL = 15pF 

12 
tpHL Data to output 24 

tpHL 
Propagation delay 

Figure 3, CL = 15pF 18 MR to output 

tpLH 
Propagation delay 

Figure 3, CL = 15pF 24 Set to output 

AC SETUP REQUIREMENTS: T A = 2S0C (See Section 4 for Teat Circuita and Conditions) 

PARAMETER 

tw Enable pulse width 

tw Master Reset pulse width 

ts(H) Setup time HIGH Data to Enable 

th(H) Hold time HIGH Data to Enable 

ts(L) Setup time LOW Data to Enable 

th(L) Hold time LOW Data to Enable 

taCH) 
Setup time HIGH Data to 
positive going Set input 

th(L) 
Hold time LOW Data to positive 
going Set input 

AC WAVEFORMS 

PROPAGATION DELAY 
ENABLE TO OUTPUT AND ENABLE PULSE WIDTH 

Figure 1 

620 

TEST CONDITIONS 

Figure 1 

Figure 3 

Figure 4 

Figure 4 

Figure 4 

Figure 4 

SillBOIles 

LIMITS 

Min 

18 

18 

5.0 

0 

18 

5.0 

8.0 

8.0 

PROPAGATION DELAY 
DATA TO OUTPUT 

Figure 2 

Max 

UNIT 

ns 
na 

ns 
na 

ns 

ns 

UNIT 

na 

ns 

na 

ns 

ns 

ns 

ns 

ns 



4 BII IIArlSPAIENI LA I GI4 ana 

SET AND MASTER RESET DATA SETUP AND HOLD TIMES 
TO OUTPUT DELAYS AND PULSE WIDTHS 

Qn.~ 
VM = 1.5V 

VM = 1.5V 

The shaded areas indicate when the input Is permitted to change for predictable 
output performance. 

Figure 3 Figure 4 
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DESCRIPTION 
The 9324 is a high speed Expandable Com­
parator which provides comparison be­
tween two 5-bit words and gives three out­
puts, "less than". "greater than" and "equal 
to·. A HIGH level on the active LOW enable 
input forces all three outputa LOW. 

FEATURES 
• Three separate outputs. __ A<B, 

A>B, A=B 
• Easily expandable 
• Active low level enable Input 
• High drive output circuitry 
• Input clamp diodes limit high speed 
• Termination effects 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

VCC~IIV±II%; TA-O"C to +711"<: VCC=IIV± 10%; TA=-IIII"C to +1211"C 

Plastic DIP N9324N 

Ceramic DIP N9324F S9324F 

Flatpak S9324W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESCRIPTION LIMITS 

E Enable (active LOW) input 
IIH (PA) 80 
IlL (mA) -3.2 

AO-A4 Operand "A" inputs IIH (p,A) 80 
IlL (mA) -3.2 

BO-B4 Operand "8" inputs IIH (p,A) 80 
IlL (mA) -3.2 

A<B A less than B output IOH (p,A) -800 
IOL (mA) 16 

A>B A greater than B output IOH (p,A) -800 
IOL (mA) 16 

A=B A equal to B output IOH (PA) -800 
IOL (mA) 16 

622 . SagDl1iCS 

LOGIC SYMBOL 

13 12 11 10 9 

15 

Vee = Pin 16 
GND = Pin 8 

9324 

PIN CONFIGURATION 

3,4 5 6 7 

14 



FUNCTIONAL DESCRIPTION 
The 9324 5-bit comparator uses combin­
ational circuitry to directly generate "A 
greater than B" and "A less than B" outputs. 
As evident from the logic diagram. these 
outputs are generated in only three gate de­
lays. The "A equals B" output is generated in 
one additional gate delay by decoding the 
"A neither less than nor greater than B" con­
dition with a NOR gate. All three outputs are 
activated by the active LOW Enable input 
(E). 

Tying the A > B output from one device into 
an A input on another device and the A < B 
output into the corresponding B input per­
mits easy expansion. 

The A4 and B4 inputs are the most 
significant inputs and AO. BO the least sig­
nificant. Thus if A4 is HIGH and B4 is LOW. 
the A > B output will be HIGH regardless of 
all other inputs except E. 

LOGIC DIAGRAM 

vee = Pin 16 
GND = Pin 8 
( ) = Pin numl?ers 

A4 
19) 

(7) (6) 

83 

A3 
(10) 

TRUTH TABLE 

INPUTS 

E 

H 
L 
L 
L 

H = HIGH voltage level 
L = LOW voltage level 

Ay By 

X X 
Word A = Word 8 
Word A > Word 8 
Word 8 > Word A 

X = Either HIGH or LOW voltage level 

A2 
(11) 

(5) 

82 

Al 
(12) 

(4) ., 80 

Au 
(13) 

(3) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

A<B 

L 
L 
L 
H 

E 
(1) 

lOS Output short circuit current Vee = Max. VOUT = OV 

ICC Supply current Vee = Max 

NOTE 

b. For family de characteristics use the 54/74 limits shown on the inside front cover. 

S!)llleS 

OUTPUTS 

A>B A=B 

L L 
L H 
H L 
L L 

LIMITS 

Min Max 
UNIT 

-20 -70 rnA 

81 rnA 
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AC CHARACTERISTICS: T A = 25"C (See Section 4 for Test Circuits and Conditions 

. LIMITS 
PARAMETER TEST CONDITIONS 

Min Max 
UNIT 

tpLH Propagation delay 
Figure 2, CL = 15pF 

48 na 
tpHL Data to A=B output 45 na 

tpLH Propagation delay ,. 
Figure 1, CL = 15pF 

17 na 

tpHL Enable to A:=B output 16 na 

tpLH Propagation delay 
Figure 2, CL = 15pF 

28 na 

tpHL A input to A>B output 23 na 

tpLH Propagation delay 
Figure 1. CL = 15pF 

37 na 

tpHL A input to A<B output 29 na 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.SV 

Figure 1 Figure 2 
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DESCRIPTION 
The "9334" is an 8-Bit Addressable Latch 
with these control inputs; three Address in­
puts (AO. A1. A2). an active LOW Enable 
input (E) and an active LOW Clear input 
(CLR)_ Each latch has a common 0 input and 
a separate a output. The "9334" combines 
the features of a 1-of-8 demultiplexer and 8-
bit transparent latch into one sixteen pin 
package. 

FEATURES 

• Combines demultiplexer and 8-blt 
latch 

• Serial-to-Parallel capability 
• Output from each storage bIt available 
• Random (Addressable) data entry 
• Easily expandable 
• Common Clear Input 
• Useful as dual 1-of-8 actIve HIGH 

decoder 
• See 54LS174LS259 for low power 

version 
• See the NE590 for 250mA output 

version 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O'C to +75"<: VCC=5V± 10%; TA=-55OC to +125OC 

Plastic DIP N9334N 

Ceramic DIP N9334F S9334F 

Flatpak S9334W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(s) 

PINS DESCRIPTION LIMITS 

AO-A2 Address inputs IIH (I'A) 40 
IlL (mA) -1.6 

0 Data input IIH {!£A) 40 
IlL (mA) -1.6 

E Enable (active LOW) input IIH (I'A) 60 
IlL (mA) -2.4 

CLR Clear (active LOW) input IIH (I'A) 40 
IlL (mA) -1.6 

00-0 7 Parallel Latch outputs IOH {!£A) -720 
IOL (mA) 9.6 

Sl!InDllCS 

LOGIC SYMBOL 

y 1 I r 
0 AD A, A2 

,,_ E 

15_ 
CLR 

00 0, 02 03 0, as a' 07 

1 ! ! ~ 1 ,I. ,1, ,~ 

Vee = Pin 16 
GND = Pin B 

PIN CONFIGURATION 
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FUNCTIONAL DESCRIPTION 
The "9334" Addressable Latch has four dis­
tinct modes of operation and are selectable 
by controlling the Clesr and Enable inputs 
(see the function table). In the addressable 
latch mode, data at the Data (D) inputs is 
written into the addressed latches. The ad­
dressed latches will follow the data input 
with all unaddressed latches remaining in 
their previous states. In the memory mode, 
all latches remain in their previous states 

MODE SELECT -FUNCTION TABLE 

OPERATING 

MODE CLR E 

Clear L H 

Demultiplex L L 
active HIGH L L 

decoder L L 
when D=H) • · · · · · L L 

Store 
H H 

(do nothing) 

Addressable H L 
latch H L 

H L · · · · · · 
H L 

H = HIGH voltage level steady state 
L = LOW Yoltage level steady atate 
X = Don't care 

INPUTS 

D AO A1 

X X X 

d L L 
d H L 
d L H · · · · · · · · · d H H 

X X X 

d L L 
d H L 
d L H · · · · · · · · · 
d H H 

and are unaffected by the data or address 
inputs. To eliminate the possibillty'of enter­
ing erroneous data In the latches, the enable 
should be held, HIGH (inactive) while the .ad­
dress lines are changing. In the l-of-a de­
coding or demultiplexing mode, (CLR ,.; E = 
LOW) addressed outputs will follow the lev­
el of the 0 inputs with all other outputs LOW. 
In the clear mode, all outputs are LOW and 
uneffected by the address and data inputs. 

OUTPUTS 

A2 QO Q1 Q2 Q3 Q4 Q5 QS Q7 

X L L L L L L L L 

L Q=d L L L L L L L 
L L Q=d L L L L L L 
L L L Q=d L L L L L 

· · · · · · · · · · · · · · · · · · · · · · · · · · · H L L L L L L L Q=d 

X qo ql q2 q3 q4 q5 qS q7 

L Q=d ql q2 q3 q4 q5 q6 q7 
L qo Q=d q2 q3 q4 q5 qS q7 
L qO ql Q=d q3 q4 q5 q6 q7 · · · · · · · · · · · · · · · · · · · · · · · · · · · H qo ql q2 q3 q4 q5 qs Q=d 

d == HIGH or LOW data one setup time prior to LOW-Io-HIGH Enable transition 
q = Lower case letters indicate the state of the referenced output established during the 

last cycle in which it was addressed or cleared. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 

PARAMETER TEST CONDITIONS 

lOS Output short circuit current Vee = Max. VOUT = OV 

lee Supply current Vee = Max 

NOTE 

b. For family de characteristics use the 54174 limits shown on the inside front cover. 

LOGIC DIAGRAM 

(14) 

Vee = Pin 16 
GND = Pin 8 
( ) = Pin Numbers 

(13) (') 

AD A, 
(2( (3) 

CLR 

(15) 

9(gnOliG9 

LIMITS 

Min Max 
UNIT 

-30 -100 rnA 

86 rnA 
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AC CHARACTERISTICS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay 
Figure 1, CL = 15pF 

tpHL Enable to output 

tpLH Propagation delay 
Figure 2, CL = 15pF 

tpHL Data to output 

tpLH Propagation delay 
Figure 3, CL = 15pF 

tpHL Address to output 

tPHL Propagation delay clear to output Figure 4, CL = 15pF 

AC SETUP REQUIREMENTS: T A = 25°C (See Section 4 for Test Circuits and Conditions) 

PARAMETER 

tw Enable pulse width 

tw Clear pulse width 

ts(H) Setup time HIGH Data to Enable 

th(H) Hold time HIGH Data to Enable 

ts(L) Setup time LOW Data to Enable 

th(L) .. Hold time LOW Data to Enable 

ts 
Setup time Address to 
Enable (See Note c) 

th 
Hold time Address to 
Enable (See Note d) 

NOTES 

c. The Addre.s to Enable .etup time i. the lime before the HIGH-to-LOW Enable transition 
that the Address must be stable so that the COrlect latch is addressed and the other 
latches are not affected. 

d. The Addreas to Enable hold time is the lima after the LOW-to-HIGH Enable transition 
that the Addre.s must be stable so that the correct latch i. addressed and the other 
latches are not affected. 

AC WAVEFORMS 

TEST CONDITIONS 

Figure 1 

Figure 4 

Figure 5 

Figure 5 

Figure 5 

Figure 5 

Figure 6 

Figure 6 

LIMITS 

Min Max 

23 
24 

35 
24 

35 
35 

25 

LIMITS 

Min Max 

17 

17 

.. ~ 
20 

0 

17 

0 

5.0 

5.0 

PROPAGATION DELAY ENABLE TO OUTPUT 
AND ENABLE PULSE WIDTH 

PROPAGATION DELAY 
DATA TO OUTPUT 

Figure 1 Figure 2 
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UNIT 

ns 
ns 

ns 
ns 

ns 
ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



8 BIT IDOIESSIBEE liTER 

AC WAVEFORMS (Cont'd) 

VM = 1.5V 

VM = 1.5V 

PROPAGATION DELAY 
ADDRESS TO OUTPUT 

Figure 3 

DATA SETUP AND HOLD TIMES 

The shaded areas indicate when the input is permitted to change for predictable output 
performance. Figure 5 

VM = 1.5V 

CLEAR TO OUTPUT DELAY 
AND CLEAR PULSE WIDTH 

Figure 4 

ADDRESS SETUP AND HOLD TIMES 

Address Stable 

IS == 0 

1334 

The shaded areas indicate when the input is permitted to change for predictable output 
performance. Figure 6 
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te following tables contain the dc electrical characteristics 
for most of the 8T series of interface devices. You will find some 
of the dc characteristics duplicated on the individual data 
sheets. The dc data for the 8T 125/126/127 1128/129 and 
8T363 is contained only on the individual data sheets and does 
not appear in the following tables. 
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8T INTERFACE DC ELECTRICAL CHARACTERISTICS 

aT INTERFACE DC ELECTRICAL CHARACTERISTICS 

ST04 ST05 ST06 ST09 
PARAMETER TEST CONDITIONS 

Pins Min I Max Pins Min I Max Pins Min I Max Pins Min I Max 

VIH Input HIGH voltage Guaranteed input HIGH all 2.0 all 2.0 all 2.0 all 2.0 
threshold voltage 

VIL Input LOW voltage Guaranteed input LOW all 0.8 all 0.8 all 0.8 all 0.8 
threshold voltage 

Veo Input clamp diode Vee == Min all -1.5 all -1.5 all -1.5 all -1.5 
voltage liN == -12mA 

VBO Input breakdown Vee == Max, all 5.5 all 5.5 all 5.5 all 5.5 
voltage liN == 10mA 

: 

VOL Output LOW voltage Vee == Min RBO 0.4 RBO 0.4 RBO 0.4 all 0.4 
10L == 4.SmA 10L == 4.8mA 10L == 4.8mA 10L == 40mA 

Vee == Min A-G 0.5 A-G 0.3 A-G 0.5 
IOL == 40mA IOL == 500I'A IOL == 40mA 

VOH Output HIGH voltage Vee == Min RBO 3.1 RBO 3.1 RBO 3.1 all 2.4 
IOH = -1601'A IOH = -1601'A lOtI = -1601'A IOH= -5.2mA 

Vee == Min A-G 3.9 
IOH = -5001tA 

IOH Output HIGH current Vee == Min A-G 100 A-G 100 
(open collector) VOUT = 6V VOUT == 6V 

10ZH Output "off" current Vee == Max all -40 
HIGH (3-state) VOUT'" 2.4V 

IOZL Output "off" current Vee'" Max all 40 
LOW (3-state) VOUT '" 0.4V 

IIH Input HIGH current Vee = Max, RBI 40 RBI 40 RBI 40 all 40 
VIN == 4.5V LT 160 LT 160 LT 160 

BI 80 BI 80 BI 80 
a-d 80 a-d 80 a-d 80 

IlL Input LOW current Vee'" Max RBI -1.2 RBI -1.2 RBI -1.2 all -2.0 
VIN == 0.4V LT -10 LT -10 LT -10 

BI -2.2 BI -2.2 BI -2.2 
a-d -1.6 a-d -1.6 a-d -1.6 

lOS Output short Vee'" Max all -40 -120 
circuit current VOUT == OV 

ICC Power supply current Vee == Max Mil 75 Mil 75 Mil 75 Vee 65 

Com 85 Com 85 Com 85 Vee 65 
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8T INTERFACE DC ELECTRICAL CHARACTERISTICS 

8T10 8T13 8T14 8T15 8T18 8T20 

Pins Min I Max Pins Min I Max Pins Min I Max Pins Min I Max Pins Min I Max Pins Min I Max 
UNIT 

all 2.0 all 2.0 all 2.0 all 2.0 all 9.0 Dig. 2.0 V 
Oil. 4mV 

all 0.8 all 0.8 all 0.8 all 0.8 all 6.5 Dig. 0.8 V 
Oil. -4mV 

all -1.5 all -1.5 S,A,B -1.5 V 

all 5.5 all 5.5 S,A,B 5.5 all 50 Dig. 5.5 V 
liN = O.lmA 

all 0.4 all 0.4 all -5.0 -7.0 all 0.35 all 0.4 V 
IOL= 32mA IOL = 16mA IOL = 4mA IOL = 7.2mA IOL = 16mA 

V 

all 2.4 all 2.4 all 2.6 all 5.0 7.0 all 3.4 all 2.4 V 
IOH = -S.2mA IOH = -7SmA IOH = -800jlA IOH = -4mA IOH = -22S"A IOH = -800"A 

V 

80 jlA 
VOUT = 3V 

all -40 p.A 

all 40 p.A 

On 40 all 40 R 170 all 40 all 50 PEC 40 p.A 
CP 40 S 40 VIN = 30V NEC 40 p.A 

A 40 CLR 40 p.A 
others 50 B 40 p.A 

On -3.2 all -1.6 S -1.6 all -1.6 all -1.8 PEC -2.4 mA 
CP -3.2 A -1.6 NEC -2.4 mA 

others -2.0 B -1.6 CLR -1.6 mA 
mA 

all -40 -120 all -30 all -50 -100 all -25 +25 all -20 -70 mA 

VOUT = ± 2SV 

VCC 118 VCC 60 VCC 76 VCC 16 VCl 8.4 VCC 55 mA 

VCC 118 VCC 60 VCC 76 VEE -28 VC2 1.7 VEE -20 mA 
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8T INTERFACE DC ELECTRICAL CHARACTERISTICS 

aT INTERFACE DC ELECTRICAL CHARACTERISTICS 

ST22 ST23 ST24 ST25 
PARAMETER TEST CONDITIONS 

Pin.s Min I Max Pins Min 1 Max Pins Min I Max Pins Min j Max 

VIH Input HIGH voltage Guaranteed input HIGH all 1.9 all 2.0 all 1.7 Dis. 2.0 
threshold voltage stb. 2.0 

VIL Input LOW voltage Guaranteed input LOW all 0.9 all O.B all 0.7 Dis. O.B 
threshold voltage Stb. O.B 

VeD Input clamp diode Vee = Min all -1.5 all -1.5 S,A,B ""1.5 Dis. -1.5 
voltage liN = -12mA Stb. -1.5 

VBD Input breakdown Vee = Max, all 5.5 S,A,B 5.5 Dis. 5.5 
voltage liN = lOrnA Stb. 5.5 

VOL Output LOW voltage Vee = Min all 0.45 all 0.15 all 0.4 0.4 
IOL = 12.BmA ·IOL = -240jtA IOL = ISmA 10L = 16mA 

Vee = Min 

VOH Output HIGH voltage Vee = Min 2.4 all 2.6 2.B 
IOH = -960mA IOH = -BOOjtA IOH= -1.5mA 

Vee = Min 

10H Output HIGH current Vee = Min all 40 100 
(open collector) Vour = 3V Vour = 3.9V 

10ZH Output "off" current Vee = Max 
HIGH (3-state) Vour = 2.4V 

10ZL Output "off" current Vee = Max 
LOW (3-state) Vour = O.4V 

IIH Input HIGH current Vee = Max, all 60 all 40 S,A,B 40 Dis. 40 
VIN = 4.5V R 170 Stb. 40 

VR = 3.11V 

IlL Input LOW current Vee = Max all -1.6 all -1.S S,A,B -1.6 Dis. -1.6 
VIN = 0.4V Stb. -t.6 

lOS Output short circuit Vee = Max all -10 -4Q -100 -250 all -20 -70 
current Vour = OV 

ICC Power supply current Vee = Max Vee 25 Vee SO Vee 72 Vee 40 
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8T INTERFACE DC ELECTRICAL CHARACTERISTICS 

8T26A 8T28 8T30 8T31 8T32 8T33 

Pins Min I Max Pins Min I Max Pins Min I Max Pins Min I Max Pins Min I Max Pins Min I Max 
UNIT 

all 2.0 all 2.0 all 2.0 V 

all 0.85 all 0.85 all 0.8 V 

all -1.0 all -1.0 all -1.0 all -1.0 all -1.0 V 
liN = -5mA liN = -5mA liN -5mA 

all 5.5 all 5.5 V 

Dvr 0.5 Dvr 0.5 TTL 0.4 all 0.55 all 0.55 all 0.55 V 
IOL = 48mA IOL = 48mA IOL = 25mA IOL = 20mA IOL = lBmA IOL = lBmA 

Ree 0.5 Ree 0.5 Bus 0.4 V 
IOL = 20m A IOL = 20m A IOL = BOmA 

Dvr 2.4 Dvr 2.4 TTL 3.0 all 2.4 all 2.4 all 2.4 V 
IOH = -lOrnA IOH = -lamA IOH = -l50"A IOH = -3.2mA IOH = -3.2mA IOH = -3.2mA 

Ree 3.25 Ree 3.25 MOS 4.25 V 
IOH = -100"A IOH = -100"A IOH = -1.6mA 

Bus 250 /lA 
VOUT = 5.25V 

all 100 all 100 /lA 

all -100 all -100 "A 

all 25 all 25 E 40 all 100 all 100 all 100 /lA 
Wrap 40 /lA 
Ree 80 /lA 
MOS 200 /lA 

all -0.2 all -0.2 E -1.8 all -0.55 all -0.55 all -0.55 mA 
Wrap -l.B mA 
Ree -3.2 mA 
MOS -0.5 mA 

Dvr -50 -150 Dvr -50 -150 all -20 -200 mA 
Ree -30 -75 Ree -30 -75 

Vee 87 Vee 110 Vee 70 Vee 150 Vee 150 Vee 150 mA 

mA 
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8T INTERFACE DC ELECTRICAL CHARACTERISTICS 

8T INTERFACE DC ELECTRICAL CHARACTERISTICS 

;:;;;r' 8T34 8T37 8T38 
PARAMETER TEST CONDITIONS 

Pins Min I Max Pins Min I Max Pins Min I Max 

VIH Input HIGH voltage Guaranteed input HIGH Dis. 2.0 Dis. 2·.0 Dis. 2.0 
threshold voltage Rec 1.8 2.5 Rec 1.8 2.5 Rec 1.8 2.5 

VIL Input LOW voltage Guaranteed input LOW Dis. 0.8 Dis. 0.8 Dis. 0.8 
threshold voltage Rec 1.05 1.55 Rec 1.05 1.55 Rec 1.05 1.55 

VeD Input clsmp diode Vee = Min all -1.5 all -1.5 all -1.5 
voltage liN = -12mA 

VeD Input breakdown Vee = Max, all 5.5 all 5.5 
voltage liN = lOrnA liN = LOrnA liN = LOrnA 

VOL Output lOW voltage Vee = Min Rec 0.4 all 0.4 Rec 0.4 
10L = 16mA 10L = 16mA 10L = 16mA 

Vee = Min Dvr 0.5 Dvr 0.5 
10L = 50mA 10l = 50mA 

VOH Output HIGH voltage Vee = Min Rec 2.4 all 2.4 Rec 2.4 
10H = -5.2mA 10H = -400~A 10H = -5.2mA 

Vee = Min Dvr 2.4 
IOH = -10.4mA 

10H Output HIGH current Vee = Min Dvr 100 
(open collector) 

10ZH Output "off" current Vee = Max 100 
HIGH (3-state) VOUT = 2.4V 

10Zl Output "off" current Vee = Max -100 
LOW (3-state) VOUT = 0.4V 

IIH Input HIGH current Vee = Max, all 50 Dis. 80 Dis. 50 
VIN = 4.5V Rec 50 Rec 100 

IlL Input LOW current Vee = Max all -1.6 Dis. -3.2 Dis. -1.6 
VIN = 0.4V Rec -0.05 Rec -0.05 

lOS Output short circuit Vee = Max Rec -18 -55 all -18 -55 Rec -18 -55 
current VOUT = OV Dvr -60 -105 

ICC Power supply current Vee = Max Vee 60 Vee 60 Vee 60 
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8T INTERFACE DC ELECTRICAL CHARACTERISTICS 

8T80 8T90 8T93 8T94 8T95 8T96 

Pins Min 1 Max Pins Min 1 Max Pins Min 1 Max Pins Min 1 Max Pins Mln.1 Max Pins Min .1 Max 
UNIT 

all 2.0 all 2.0 all 2.0 all 2.0 all 2.0 all 2.0 V 

all 0.6 all 0.6 all 0.8 all 0.8 all 0.8 all 0.8 V 

all -1.5 all -1.5 all -1.2 all -1.2 all -1.5 all -1.5 V 
liN = -18mA liN = -18mA 

all 5.5 all 5.5 all 5.5 all 5.5 V 
liN = 1.0mA liN = 1.0mA liN = 1.0mA liN = 1.0mA 

all 0.35 all 0.35 all 0.5 all 0.5 all 0.5 all 0.5 V 
IOL = 7.2mA IOL = 7.2rnA IOL = 20rnA IOL = 20rnA IOL = 48mA IOL = 48mA 

all 1.0 all 1.0 V 
IOL = 20rnA IOL = 20rnA 

all 2.7 all 2.4 all 2.4 V 
IOH = -1.0rnA IOH = -5.2mA IOH = -5.2mA 

V 

all 100 all 100 all 250 p.A 
VOUT = 30V VOUT = 30V VOUT = 5.5V 

all 40 all 40 p.A 

all -40 all -40 p.A 

all 25 all 25 all 10 all 10 all 40 all 40 p.A 
p.A 
p.A 
p.A 

all -1.6 all -1.6 all -0.4 all -0.4 all -0.4 all -0.4 mA. 
all disabled all disabled rnA 

-0.04 ( -0.04 rnA 
mA 

all -40 -100 all -40 -115 all -40 -115 mA 

Vee 15.3 Vee 22.9 Vee 54 Vee 54 Vee 98 Vee 89 rnA 

mA 
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8T INTERFACE DC ELECTRICAL CHARACTERISTICS 

8T INTERFACE DC ELECTRICAL CHARACTERISTICS 

8T97 8T98 8T380 
PARAMETER TEST CONDITIONS 

Pins Mini Max Pins Min I Max Pins Min I Max 
UNIT 

VIH Input HIGH voltage Guaranteed input HIGH all 2.0 all 2.0 all 2.0 2.5 V 
threshold voltage 

VIL Input LOW voltage Guaranteed input LOW all 0.8 all 0.8 all 1.1 1.5 V 
threshold voltage 

Veo Input clamp diode Vee = Min all -1.5 all -1.5 all -1.5 V 
voltage liN = -12rnA 

Veo Input breakdown Vee = Max, all 5.5 all 5.5 V 
voltage liN = 10rnA liN = LOrnA liN = 1.0rnA 

VOL Output LOW voltage Vee = Min all 0.5 all 0.5 all 0.4 V 
10l = 48rnA 10L = 48rnA 10l = 16rnA 

Vee = Min V 

VOH Output HIGH voltage Vee = Min all 2.4 all 2.4 all 2.4 V 
10H = -5.2rnA 10H = -5.2rnA 10H = -4001tA 

Vee = Min V 

10H Output HIGH current Vee = Min itA 
(open collector) 

10ZH Output "off" current Vee = Max all 40 all 40 itA 
HIGH (3-state) VOUT = 2.4V --

10Zl Output "off" current Vee = Max all -40 all -40 itA 
lOW (3-state) VOUT = 0.4V 

IIH Input HIGH current Vee = Max, all 40 all 40 all 50 itA 
VIN = 4.5V itA 

itA 
itA 

IlL Input lOW current Vee = Max all -0.4 all -0.4 all -0.05 rnA 
VIN = 0.4V all disabled all disabled rnA 

-0.04 -0.04 rnA 
rnA 

lOS Output short circuit Vee = Max all -40 -115 all -40 -115 all -18 -55 rnA 
current Vour= OV 

lee Power supply current Vee = Max Vee 98 Vee 89 Vee 40 rnA 

rnA 
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SEVEN SEGMENT DECODER/DRIVER 

DESCRIPTION 
The 8T04 consists of the necessary logic to decode a 4-bit BCD 
code to seven segment (0 through 9) readout, as well as some 
selected signs and letters. 

Incorporated in this device is a blanking circuit which turns all 
segments off when activated. The blanking circuit allows sup­
pression of all numerically insignificant zeros, thereby present­
ing an easily read display. 

Also included is the necessary circuitry to implement suppres­
sion of leading and/or trailing zeros. A Lamp Test control is 
provided to tum all segments on. The Lamp Test allows the 
viewer to check the validity of the display lamps. 

High performance bare collector output transistors are used in 
the 8T04 for directly driving incandescent lamps or common 
anode LED displays. 
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SCHEMATIC DIAGRAM 
8T04 N,F,W 
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SEVEN SEGMENT DECODER/DRIVE1L4 

TRUTH TABLE 

INPUTS 

INPUT CODE LAMP TEST 

d c b a 

X X X X 
X X X X 
0 0 0 0 
0 0 0 0 
0 0 0 1 
0 0 1 0 
0 0 1 1 
0 1 0 0 
0 1 0 1 
0 1 1 0 
0 1 1 1 
1 0 0 0 
1 0 0 1 
1 0 1 0 
1 0 1 1 
1 1 0 0 
1 1 0 1 
1 1 1 0 
1 1 1 1 

X = Don't care, either "1" or "0". 
BI/RBO is an internally wired OR 
output. 

NOTE: 
1. BI/RBO used as inPUt. 
2, BI/RBO should not be forced 

high when a,b,c,d, RBI termi­
nals are low, or damage may 
occur to the unit. 

LT 

0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 
1 
1 
1 
1 
1 
1 

RBI 

X 
X 
0 
1 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

BI/RBO 

Note 

X 
0 1,2 
0 
12 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

7ITD4 
8T04 N,F,W 

OUTPUTS 

DISPLAY 
OUTPUT STATE CHARACTER 

A B C D E F G 

0 0 0 0 0 0 0 0 
u 

1 1 1 1 1 1 1 BLK 
1 1 1 1 1 1 1 BLK 
0 0 0 0 0 0 1 C) 
1 0 0 1 1 1 1 , , 
0 0 1 0 0 1 0 2 
0 0 0 0 1 1 0 3 
1 0 0 1 1 0 0 '-' , 
0 1 0 0 1 0 0 5 
1 1 0 0 0 0 0 b 
0 0 0 1 1 1 1 -, , 
0 0 0 0 0 0 0 8 
0 0 0 1 1 0 0 0 , 
1 1 1 1 .1 1 0 -
1 1 1 1 1 1 1 BLK 
0 0 0 1 0 0 0 R 
1 1 0 1 1 1 1 

" 1 1 1 0 0 0 1 , 
'-

1 1 1 1 1 1 1 BLK 

'COMMA 

TEST FIGURE FOR "0" OUTPUT VOLTAGE 

vcco-------. 
OUTPUT 

A 1---0 
B 

c 
o 

GI---

Each output is tested separately in the ON state. 
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DESCRIPTION 
The 8T05 consists of the necessary logic to decode a 4-Bit BCD 
code to seven segment (0 through 9) readout as well as some 
selected signs and leiters. 

A Ripple Blanking input Is provided to implement suppression of 
leading and/or trailing zeros. The suppression of all numerically 
insignificant zeros provides an easily read display. 

Incorporated in the Ripple Blanking output (BI/RBO) is the facil­
ity to ground all the outputs. Blanking of the outputs allows for 
intensity modulation. 

A Lamp Test input is provided which, when grounded forces all 
segment outputs high. This allows the viewer to check the valid­
ity of the display presentation by testing the integrity of the 
lamps. 

The\ST05 has resistor pullups on the outputs to provide source 
current sufficient to drive interfacing elements. This allows the 
unit to drive high voltage transistors for neon displays. The 
ST05 can also be used to drive common cathode LED displays 
without the need for external resistors. 
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PIN CONFIGURATION 
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TYPICAL CHARACTERISTIC CURVES 

20 

T5 

~ 
Z TO 

:ffi 

/ 

TYPICAL CURRENT SINK 
CAPABILITY VERSUS VCE (SAT) 

(OUTPUTS A-G) 

Vee =s.ov 
TA" 25°C 

f.- !----

/' ~ 

/ 
/ 

II 
/ 

V 
O.6V T."" 1.5V 2."" 

VCE(VOLTS) 

TRUTH TABLE 
INPUTS 

~ 

2.5V 

INPUT CODE LAMP TEST RBI 

d c b a 

X X X X 
X X X X 
0 0 0 0 
0 0 0 0 
0 0 0 1 
0 0 1 0 
0 0 1 1 
0 1 0 0 
0 1 0 1 
0 1 1 0 
0 1 1 1 
1 0 0 0 
1 0 0 1 
1 0 1 0 
1 0 1 1 
1 1 0 0 
1 1 0 1 
1 1 1 0 
I 1 1 1 

X = Don't care, either "1" or "0". 
BI/RBO is an internally wired OR 
output. 

NOTE: 
1. BI/RBO used as input. 
2. BI/RBO should not be forced 

high when ab,c,d, RBI terminals 
are low, or damage may occur 
to the unit. 

LT 

0 X 
1 X 
1 0 
1 1 
1 X 
1 X 
1 X 
1 X 
1 X 
1 X 
1 X 
1 X 
1 X 
1 X 
1 X 
1 X 
1 X 
1 X 
1 X 

~ 
-J 

~ 
I-

'" -? 

BI/RBO 

Note 

X 
0 1,2 
0 
12 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

B.OV 

7.OV 

s.ov 

5.OV 

.......... 
<.OV 

3."" 

2.OV 

T.OV 

A B 

1 1 
0 0 
0 0 
1 1 
0 1 
1 1 
1 1 
0 1 
1 0 
0 0 
1 1 
1 1 
1 1 
0 0 
0 0 
1 1 
0 0 
0 0 
0 0 

TYPICAL OUTPUT CURRENT 
VERSUS OUTPUT VOLTAGE 

(OUTPUTS A-G) 

Vee'"' S.OV 
TA '" 25°C 

~ 
K 
~ 

.......... 
~ 

""" '-... 

8T05 N,F,W 

"'-
'" 1.OmA 2.OrnA 3.0mA 4.0mA 5.OmA 

IOUr(mA) 

OUTPUTS 
DISPLAY 

OUTPUT STATE CHARACTER 

C D E F G 

1 1 1 1 1 0 
u 

0 0 0 0 0 BlK 
0 0 0 0 0 BlK 
1 1 1 1 0 

,-, 
u 

1 0 0 0 0 
, , 

0 1 1 0 1 2 
1 1 0 0 1 j 

1 0 0 1 1 '-I 
1 1 0 1 1 5 
1 1 1 1 1 b 
1 0 0 0 0 -. , 
1 1 1 1 1 8 
1 0 0 1 1 0 , 
0 0 0 0 1 -
0 0 0 0 0 BlK 
1 0 1 1 1 0 

" 
1 0 0 0 0 

" 
0 1 1 1 0 , ,-
0 0 0 0 0 BlK 

• COMMA 
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8T05 N,F,W 

SCHEMATIC DIAGRAM 
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DESCRIPTION 
The 8T06 is a monolithic MSI circuit consisting of the necessary 
logic to decode a 4-bit BCD code to drive 7-segment indicators 
directly. Open-collector outputs are used for high current 
source applications, such as driving common cathode LED dis­
plays and discrete active components. The 8T06 seven seg­
ment decoder/driver accepts a 4-bit binary code and decodes 
all possible inputs as decimals 0-9 or selected signs and letters. 
Auxiliary inputs are provided for maximum versatility. The ripple 
blanking inputs (RBI) and the ripple blanking output (RBO) may 
be used for automatic leading and/or trailing-edge zero sup­
pression. The RBO output also acts as an overriding blanking 
input (BI) which may be used for intensity modulation or strob­
ing of the display. A lamp test (L T) input is provided to check the 
integrity of the display by activating all outputs independent of 
the Input code. 

LOGIC DIAGRAM 
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SEVEN SEGMENT BEconER/DISPEAY DRIVER 

TRUTH TABLE 
INPUTS 

INPUT CODE LAMP TEST 

d c b a 

X X X X 
X X X X 
0 0 0 0 
0 0 0 0 
0 0 0 1 
0 0 1 0 
0 0 1 1 
0 1 0 0 
0 1 0 1 
0 1 1 0 
0 1 1 1 
1 0 0 0 
1 0 0 1 
1 0 1 0 
1 0 1 1 
1 1 0 0 
1 1 0 1 
1 1 1 0 
1 1 1 1 

X = Don't care, either "1" or "0". 
BI/RBO is an internally wired OR 
output. 

NOTE: 
1. BI/RBO used as input. 
2. BI/RBO should not be forced 

high when ab,c,d, RBI terminals 
are low, or damage may occur 
to the unit. 

LT 

0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

BI/RBO 
RBI 

Note 

X X 
X 0 
0 

0,,2 

1 12 

X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 

SlOB 
8T06 N,F,W 

TEST FIGURE FOR "0" OUTPUT VOLTAGE 

vcco-----.., 
OUTPUT 

A 

B 

C Ion 

D ~ 
G ··1' 

Each output Is tested separately in the ON state. 

OUTPUTS 

DISPLAY 
OUTPUT STATE CHARACTER 

A B C D' E F G 

1 1 1 1 1 1 1 8 
0 0 0 0 0 0 0 BlK 
0 0 0 0 0 0 0 BlK 
1 1 1 1 1 1 

,-, 
0 '-' 

0 1 1 0 0 0 
, 

0 , 
1 1 0 1 1 0 1 2 
1 1 1 1 0 0 1 3 
0 1 1 0 0 1 1 L' , 
1 0 1 1 0 1 1 5 
0 0 1 1 1 1 1 b 
1 1 1 0 0 0 0 

.., , 
1 1 1 1 1 1 1 8 
1 1 1 0 0 1 1 0 , 
0 0 0 0 0 0 1 -
0 0 0 0 0 0 0 BlK 
1 1 1 0 1 1 1 0 

" 
0 0 1 0 0 0 0 

" 
0 0 0 1 1 1 0 

, 
'-

0 0 0 0 0 0 0 BlK 

• COMMA 
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BTOB N,F,W 
SCHEMATIC DIAGRAM 

ABOIBI --1+++---_---"--1 
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3 StAlE QUAD 8US DRIVLle 

DESCRIPTION 
The ST09 is a high speed quad bus 
driver device for applications re­
quiring up to 25 loads intercon­
nected on a single bus. 

The tri-state outputs present a high 
impedance to the bus when dis­
abled, (control input "1") and ac­
tive drive when enabled (control 
Input "0"). This eliminates the re­
sistor pullup requirement while 
providing performance superior to 
open collector schemes. Each out­
put can sink 40mA and drive 300pF 
loading with guaranteed propaga­
tion delay less than 20 
nanoseconds. 

LOGIC DIAGRAM 

5~. 
.~ 
9 DATA 

10 DISABLE 

13 DATA 

12'OD::::'S:::AB::L::..E _-' 

vee = (14) 
GND = (7) 
( ) = Denoles Pin Numbers for 

14 Pin Dual·ln·Line Package 

TRUTH TABLE 

Data Disable Output 

0 0 1 
1 0 0 
0 1 Hi-Z 
1 1 HI-Z 

650 

BIDI 
8T09 N,F,W 

PIN CONFIGURATIONS 

N,F PACKAGE W PAC.KAGE 

SCHEMATIC DIAGRAM 

DATAcr---..J· 

DISABLE 

T A = 25"C and V CC = 5.0V 

~ TEST CONDITIONS 

CHARACTERISTICS MAX UNITS OUTPUTS NOTES 

Propagation Delay 
Data to Output 
ton, toft 10 ns 30pFIoad 9 

20 ns 300pFIoad 9 
Disable to Output 

14 ns 3OpFload 9 
High Z to 0, 0 to High Z 22 ns 300pFIoad 9 

14 ns 30pFIoad 9 
High Z to 1,1 to High Z 22 ns 300pFIoad 9 

.. -



AC TEST FIGURES AND WAVEFORMS 

1 
INPUT PULSE: 
I, = If = 5ns (10% TO 90%) 
FREQ. = lMHz (50% DUTY CYCLE) 
AMP. = 2.6V 

{ 
INPUT PULSE: 
I, = If = 5ns (10% TO 90%) 
FREQ. = 200kHz 
AMP. = 2.6V 

INPUT PULSE: 
t,. = If = 5ns (10% TO 90%) 
FREQ. = 200kHz 
AMP = 2.6V 

... 

Vcc·&'DY 

DATA 

DISABLE 

DATA 

DISABLE 

DATA 

CHSAILE 

DATA 

DISABLE 

Vcc-5.OY 

DATA 

OISAll.E 

DATA 

OtSAlLE 

DATA 

DISABLE 

DATA 

DISABLE 

Ycc·s.ov 

DATA 

DISABLE 

DATA 

DIIABLE 

DATA 

DIIABl.E 

DATA 

DlIlABLE 

PROPAGATION DELAY (DATA TO OUTPUT) 

} 
u. 

T, 
OUT'::;UTSo:-.,...._...,--;C:3--...J 

Uk 

FIGURE 1 

PROPAGATION DELAY 

330 

("0" TO HIGH Z, tpLz; HIGH Z TO 0, tpzL) 

} 
.... 1200 

TO 
DIODES OUTPUT 
1N916 

'" 
CL 

!PROBE) 

FIGURE 2 

PROPAGATION DELAY 
("1" TO HIGH Z, tpHz; HIGH Z to "1", fpzH) 

} 

FIGURE 3 

8T09 N,F,W 

DATA ~'.JV 
INPUT-----'j ---- ~ 

otmuT I I .r--
I \u" 11''''V 
I I I I 

T~---I f4--- ----PI I---T .. 
I I I I 

DISABLE~'JilV 
~I i\.--

tplt----"I 1""'- I 

I!<... I \. 
:::OU""U"'T--~l-ll tpzl~ ~V 
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The figure to right illustrates usage of the ST09 in data process" 
ing logic, For example, FF1 thru FFn may represent bit X in 
each of several functions in a minicomputer (accumulators, MQ 
register, index registers, indirect address registers, etc,), Trans­
fer from any source \0 any load, including transfers from one 
register to another, can take place along the single path labeled 
"BUS", 

TYPICAL APPLICATION 

CLOCKo------' 

652 BIR"I 
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DESCRIPTION 
The 8T10 is a high speed Quad 0 flip-flop with tri-state outputs 
for use in bus-organized systems. The high current sink capabil­
ity permits up to 20 standard loads to be interconnected on a 
single bus. The outputs present a high impedance to the bus 
when disabled (Control Input "1 ") and active drive when ena­
bled (Control Inputs "0"). 

All four D-type flip-flops operate from a common clock with data 
being transferred on the low-to-high transition ·of the pulse. 

A common clear input resets all flip-flops upon application of a 
logic "1" level. 

Data will be stored if either one or both inputs to the Input 
Disable NOR gate is a logic "1". 

TRUTH TABLE 
On 1NOIS OUTOIS On+1 

0 0 0 0 
1 0 0 1 
X 1 0 On 
X X 1 High Z 

On refers to the output state before a clock pulse. 
On + 1 refers to the output state after a clock pulse. 

LOGIC DIAGRAM 

·PIN CONFIGURATION 

TA = 25° C and VCC = 5.0V 

PARAMETER 

Propagation Delay (Ion' toff) 
Clock to Output 

CL = 30p! 
CL = 300p! 

Disable to Output 
High Z to Logic O. tpZL 
State (CL = 300p!) 
Logic 0 to High Z. tpLZ 
High Z (CL = 300p!) 

Clear to Output 
CL = 30pf 
CL = 300p! 

Set Up Time, tsetup 
Data 
Input Disable 

Hold Time, thold 
Data 

Reset Pulse Width 
Clock Frequency 
Clock Pulse Width 

Positive 
Negative 

1. Measured to 1.5V level o! output waveform. 
2. Measured to 10% level o! output waveform. 
3. Refer to AC Test Circuits. 

s~nllllS 

8T10 N.F.W 

LIMITS 

MIN. TYP. MAX. UNITS 

i8 25 ns 
24 35 ns 

20 30 ns 

20 30 ns 

15 22 ns 
21 30 ns 

+5 -1 ns 
-6 0 ns 

-1 +5 ns 
15 ns 
35 50 MHz 

8 12 ns 
8 12 ns 
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AC TEST CIRCUITS AND WAVEFORMS 

INPUT 

INPUT 4.5V 

INPUT 

654 

Vee 
'v 

Vee 
"v 

Vee 
5V 

PROPAGATION DELAY ton. toff (CLOCK TO OUTPUT) 

DATA SETUP TIME. tsetup 

OUTPUTS r-----I 
1 2.BV I 

I .", I 
I I 
I I 

I 
I 
I 
I 

L~A.£.C!!!.C~'!..I 

r "Lo¥3Cf!:WTS\ 
SAME AS LOAD I 

L- -!=1~U..!!..1_ .J 

CL " 30pF 

300pF 

FIGURE 1 

CLOCK 

OUTPUTS 

°0-0 ,,°2,°3 -I 

PROPAGATION DELAY (CLEAR TO OUTPUT) 

OUTPUTS r- -,:6v-1 
I I 
I I 
I I 

CL =30pF 

300pF 

I 
I 
I 
I 

FIGURE 2 

PROPAGATION DELAY (DATA HOLD TIME) 

OUTPUTS r--i:6v-l 
I I 
I 43<l I 
I I 

I 
I 
I 

I 
I 
I 
I 

L~DER~I!.! J 
r LOAOCIRCUiTs-' 

2,3814 I 

~S~~~~~J 
CL =30pF 

300pF 

CLOCK 

DATA 

FIGURE 3 

8T10 N,F,W 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 

INPUT 

TYPICAL APPLICATIONS 

INPUT 

DISABLE. 

OUTPUT 
DISABle 

DO 

0, 

0, 
0, 

PROPAGATION DELAY (DISABLE TO OUTPUT) 

OUTPUTS r --"'6v-l 
1 1 
1 1 
1 1 

1 

I.. 1 
PR9B£ 1 

1 1 L_: __ J 
r-LO~~~~ITS I 
L.3~~t~J 

CL '"300pF 

FIGURE 4 

MULTIPLEXING EIGHT LED DISPLAYS 

aTl0 N,F,W 
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£UTITE QUID 0 IiPE IUS FLIP FLOP 

TYPICAL APPLICATIONS 

OUTPUT IN 
LOGICAL 

","STATE 

OUTPUT IN 
HIGHZSTATE 

OUTPUT IN 
HIGH ZSTATE 

8T10 

III 

8T10 

121 

ST10 

('2S1 

TO TTL LOADS 

,20.A i 
","OUTPUT 
'CURRENT --6.2mA 

~A j 

I 

DRIVER IN LOGICAL "'" STATE 

656 .111:1 

OUTPUT IN 
LOGICAL 

"O"STATE 

OUTPUT IN 
HIGHZSTATE 

OUTPUT IN 
HIGH Z STATE 

8T10 

1'1 

8T,0 

121 

ST10 

(1281 

TO TTL LOADS & BUS 
TERMINATION IF NEEDED 

32mA -"O"OUTPUT 
CURRENT 

-40,.A -
I 

~I 

I 26.96mA 
• MAX 

DRIVER IN LOGICAL "0" STATE 

SIll 
8T10 N.F.W 



DESCRIPTION 
The 8T13 is a monolithic Dual Line Driver designed to drive 50 
ohm or 75 ohm coaxial transmission lines. TTL multiple emitter 
inputs allow this line driver to interface with standard TTL or 
DTL systems. The outputs are designed to drive long lengths of 
coaxial cable. strip line. or twisted pair transmission lines with 
impedances of 50n to 500n. 

KEY DESIGN BENEFITS 
• High-Power Drive Capability: 

Specified at -75mA source current rating at 2.4 volts. 
• Party-Line Operation: 

Emitter-follower outputs enable two or more drivers to drive 
the same line. This permits multiple time-shared terminal 
connections since these drivers have no effect upon the 
transmission line unless activated. 

• Input gating structure allows employment of the "OR" as well 
as the "AND" function. 

• High Speed: t~n = Ioff = 20ns (max). 
• Input Clamp Diodes: Protects inputs from line ringing. 
• Single 5 Volt power supply. 
• Short Circuit Protection: 

Incorporates a latch-back short circuit protection feature 
which protects the device by limiting the current it may source 
when operating under conditions of zero load resistance. 

TA = 25" C and VCC = 5.0V 

LIMITS 
UNIT PARAMETER 

MIN. TYP MAX 

Ion. Tum-On Delay 20 ns 
32 ns 

Ioff. Turn-Off Delay 20 ns 
22 ns 

NOTES: 
I. RL = 3m to ground. 
2. Load is 3m in parallel wilh lOOOpF. 
3. Reference AC Test Circuit and Pulse Requirements. 

SCHEMATIC DIAGRAM 

PIN CONFIGURATION 

LOGIC DIAGRAM 

VCC = (16) 
GNO = (8) 

4 
5"---"-' 
6_----._-' 

10 
11 

12 
13 
14 
15v---.._, 

( ) = Denotes Pin Numbers 

V~o-----------______ ~-. ____________ ~ __ ~ ______ ~ ____________ ~ __ , 

9 

150 

~--I--~OVDUT 

GNDo--4~--------~~~~--------~--~--~--~--4-~~4-------~ 

8T13 N.F.W 
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TYPICAL OUTPUT CURRENT VERSUS 
n OUTPUT VOLTAGE CURVE 

I 
! 

I 
~ 
g 
~ 

... 

... 
'50 

'00 

50 

.... 
• • .. 

r---:.. 
TA~~i: 

"" \. 
" r\ 
\ 

-
1.0 1.5 2.0 2.& 3.0 3.5 

OUTPUT VOLTAGE (VOLts) 

TYPICAL APPLICATIONS 
A typical application for the 8T13 is shown in Figure 1. If only 
one line driver is to be used for each transmission line, the line 
may be terminated with 50 ohms on the receiving end only. See 
Figure 2. 

658 

AC TEST FIGURE AND WAVEFORMS 

INPUT OUTPUT 

PULSE REQUIREMENTS 

PW --.-.! 

FIGURE 1 

INPUT 

OUTPUT ---+, ----" 

INPUT PULSE: 
Amplilude = 3.0V 

, 
i.-- 1o~ , 

PW '" 40ns (50% Duty Cycle) 
Ir = If "'5n. (10% and 90% measuremenl pclnls) 

50 ohm coax 

FIGURE 2 

IijglOliCS 

I 

I 

, , 
I , , , 

14-'011-+1 , , 

8T13 N.F,W 

37!l 



tJRIPlE tiNE RECEIVER WITH HYSTERESIS 

DESCRIPTION 
The 8T14 is a Triple Line Receiver designed for applications 
requiring digital information to be transmitted over long lengths 
of coaxial cable, strip line,. or twisted pair transmission lines. 
The Receiver's high impedance input structure (""301<0) pre­
sents a minimal load to the driver circuit and allows the trans­
mission line to be terminated in its characteristic impedance to 
minimize line reflections. 

The built-in hysteresis characteristic of the 8T14 also makes it 
ideal for such applications as Schmitt triggers, one-shots and 
oscillators. 

FEATURES 
• BUltT-IN INPUT THRESHOLD HYSTERESIS· 
• HIGH SPEED: ton = toff = 20ns (Typical) 
• EACH CHANNEL CAN BE STROBED INDEPENDENTLY 
• FANOUT OF TEN (10) WITH STANDARD TTL INTEGRATED 

CIRCUITS 
• INPUT GATING IS INCLUDED WITH EACH LINE RECEIVER 

FOR INCREASED APPLICATION FLEXIBILITY 
• OPERATION FROM A SINGLE +5 VOLT LOGIC SUPPLY 

"It Hysteresis is defined as the difference between the input thresholds for the "1" 
and "0" output states. Hysteresls'is specified at 0.5 volts typically and 0.3 volts 
minimum over the operating tempe~ature range. 

LOGIC DIAGRAMS 

R, 

8, 0,..."'--"'--' 
A, ~~--r"""" 
B, O::;"---L...-' 

vee (16) 
GND = (8) 
( ) = Denotes Pin Numbers 

SCHEMATIC DIAGRAM. 

680n 

lk 

R 

Vee 

50n 

Vee 

lk 

lk 

3k 67an 345n 

'::' 

PIN CONFIGURATION 

620n 4k 

Vee 

4k 

A 
a 

'::' '::' 

R3 

83 0"-"'--_-' 

A3~~--r"""" 
Sa 01~21--L-"/ 

Boon 

3.5k 

6.2k 

aoon 

·mnOlll• 

8T14 N,F,W 

'3 
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AC TEST CIRCUIT AND WAVEFORMS 

3 Receivers In the package. 
Test each fleeeiver using switch positions as 
shown In Table 1. 

TABLE I 

Receiver no.· Position 

SwHch 1 SWitch 2 

Receiver 1 1 1 
Receiver 2 2 2 
Receiver 3 3 3 

MONITOR 
INPUT PULSE 

I ,~i ~"'"' PULSE ,... 

GENERATOR ~ I 
3 2 

st~ 

~' 

HYSTERESIS TEST CIRCUIT 

-

I' 
2 

3 

-4 

i 5 
6 

-7 

8 

FIGURE 1 

VCC= 5.0V 

s 

5.0V 

16 r-
15r--

14 

O.U.T 13 

12 

1'r--

'10 r-
9 

·CURVE TRACER 
TEK.575 

11 RINPUT 
15 

5 
6 

~----------------~C 12 
1 

.----t"---iB 

':' 

OUTPUT 5, 

660 

8114 

8T14 N,F,W 

T A = 25" C and VCC = 5.0V 

...,. 

LIMITS " 

CHARACTERISTICS 
MIN. TYP. MAX. 

UNITS 

ton, Turn-On Delay 
tott, Turn-Off Delay 

PW 

INPUT I 
I 
I 

I OUTPUT 
I --, toft ~ 

I 

SWITCH 2 

'"""-
84.sn 2.6 v -

: ~30Pf 
~ -

3~ 5k 

.-

":" 

FIGURE 2 

1.0Y 

V2 

20 30 
20 30 

1,5V 

I 
-I tun f--

I 

Input Pulse: 
Amplitude = 2.6V 
Pulse width = 200n8 
(50% Duty Cycle) 
tr = If = 5n8 (10% to 90%) 

I 2.OV 

V, 

ns 
ns 

Verify in each of three (3) positions'of 81 (Figure 1) that the following occurs per 
Figure 2. 
1. VI and V2 must be between O.BV minimum and 2.0V max. 
2. Hysteresis = VI "V2" 0.3V. 



8T14 N.F.W 

TYPICAL APPLICATIONS 
COAXIAL TRANSMISSION SYSTEM 

8T14 RECEIVER 

PARTY-LINE APPLICATION 

8T14 RECEIVER 

SCHMITT TRIGGER APPLICATION 

IN 

OUT IN 
OV 

OUT __ ....... 
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DESCRIPTION 
The BT15 Dual Communications Line Driver 
provides line driving capability for data 
transmission between Data Communica­
tion and Terminal Equipment. The device 
meets or exceeds the requirements of EIA 
Standard RS-232B and C, Mil std-1BBB and 
CCITT V24. 

This dual 4-input NAND driver will accept 
standard TTL logic level inputs and will 
drive interface lines with nominal data levels 
of +6V and -6V. Output slew rate may be 
adjusted by attaching an external capacitor 
from the output terminal to ground. The 
outputs are protected against damage 
caused by accidental shorting to as high as 
±25V. 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER 

Vee Power supply voltage 
VIN Input voltage 
VOUT Output voltage 
VEE 
TSTG Storage temperature 
TA Operating temperature 

SCHEMATIC DIAGRAM 

1,73 

2,12 

3.11 

4,10 

2k 

662 

LOGIC DIAGRAM 

(2) (1)~ 
(5) 

(3) 

(4) 

(10)~ (11) 

(12) 

(13) 

VEE = (8) GND = (7) 

Vee = (14) 1 ,= Denotes pin numbers 

RATING 

+5.5 
±25 
-15 

-65 to +150 
o to +75 

14 
Vee 

(9) 

UNIT 

V 
V 
V 
V 
·C 
·C 

6----+-_-05,9 

lii!l00liCIi 

PIN CONFIGURATION 

N,F PACKAGE 

TYPICAL PERFORMANCE 
CHARACTERISTICS 

8T115 I I 
+10mA Vee = +12V 

f--VEE = -12V 

+SmA 

BT15-N,F 

TAl re I--"" I-"'" ... ~ 
OmA 

-VOUT +~ 
~~ 

-SmA 

-....-
-10mA 

-lOUT 
-2SV -15Y -SV +5V +15V +25V 



DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITIONS 

Input voltage 
VIL Low 
VIH High 
Vie Clamp Vee = MIN, liN = -12mA 

Output voltage 
VOL Low Vee = MIN, VIN = 2.0V, 10L = 4.0mA 
VOH High Vee = MIN, VIN = O.BV, 10H = -4.0mA 

Input current 
IlL Low Vee = MAX, VIN = 4.5V 
IIH High Vee = MAX, VIN = 4.5V 
los Short circuit output current Vee = 12.6V, VIN = OV, Vee = -12.6V 

VOUT = -25V 
VOUT = 25V 

AC ELECTRICAL CHARACTERISTICS TA = 25°C, Vee = 12.0V, VEE = -12.0V 

8T15 
PARAMETER TO 

Min Typ 

Output rise time1 Load A 
Load C 200 

Output fall time1 Load B 
Load D 200 

Current2 
Positive supply 
Negative supply 

NOTES 
1. Rise and fall times are measured between the +3V and -3V points on the output 

waveform. 
2. Vee = 12.6V, VEE = -12.6V. 

AC TEST FIGURES & WAVEFORMS 

LOAD A LOAD B 

UNIT 
Max 

4 ns 
ns 

4 ns 
ns 

16 mA 
28 mA 

8T15 

Min Typ Max 

O.B 
2.0 

-1.5 

-5.0 -6.0 -7.0 
5.0 6.0 7.0 

-0.1 -O.B -1.6 
40 

-25 
25 

LOADC .p_. .p- "h :.------l_'"."~ 1--1 ~ ------J CAPACITOR 

LOADD 

.h :-.------l_._~ f-J ...: ______ JCAPACITOR 

TYPICAL APPLICATIONS 

HIGH DIFFERENTIAL NOISE IMMUNITY 
(EIA + INPUT) 

lii!lnObCIi 

+6 , C_ 
+3 ---- -----

0 

-3 

~ ---
-6 

' FALl -
1--1 r-IRISE 

HIGH COMMON MODE NOISE IMMUNITY 
(MIL + INPUT) 

BT15-N,F 

UNIT 

V 
V 
V 

V 
V 

mA 
p.A 

mA 
mA 
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DESCRIPTION 
The 8T16 Dual Communications Line 
Receiver provides receiving capability for 
data lines between Data Communication 
arid Terminal Equipment. The device meets 
or exceeds the requirements of EIA Stand­
ard RS-232B and C, MIL-STD-188B and 
CCITT V24 and operates from a single 5 volt 
power supply. 

The receivers accept single (EIA) or double 
ended (MIl) inputs and are provided with an 
output strobing control. Both EIA and MIL 
input standards are accommodated. 

When using the EIA input terminal (with ttie 
Hysteresis terminal open), input voltage 
threshold levels are typically +2V and -2V 
with a guaranteed minimum Hysteresis of 
2.4V. By grounding the "Hysteresis" termi­
nal, the EIA input voltage threshold levels 
may be shifted to typically +1.0V and +2.1V 
with a minimum guaranteed Hysteresis of 
0.75V. (Note that when using the EIA inputs, 
the MIL inputs-both positive and 
negative-must be grounded.) 

The MIL input vOltage threshold levels are 
typically +O.6V and -0.6V with a minimum 
guaranteed HystereSiS ofO.7V. A MIL 
negative terminal is provided on each 
receiver per specification MIL-STD-188B to 
provide for common mode noise rejection. 

SCHEMATIC DIAGRAM 

~ ,.. 
EIA{'i") MIL(+) 

5k 12k 

510 

":" i 

664 

Each receiver includes a strobe input so 
that: 
a. A "1" on the .strobe input allows data 

transfer. 

b. A "0" on the strobe input holds the output 
high. 

LOGIC DIAGRAM 
HVST. STROBE 

-~:~j~ .. 
MIL-(I)~- -

M:~ :::~~(13) 
MIL' (10)o--I1 ~ 

Vee = (141 
GND=(71 

(11) (12) 

HVST. STROBE 

( ) = Denotes pin numbers 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER 

Vee Power supply voltage 
VIN Input voltage (EIA and Mill 
TSTG Storage temperatu re 
TA Operating temperature 

STROBE 

v~· 
~ 

PIN CONFIGURATION 

N,F PACKAGE 

RATING 

+7.0 
±25 

-65 to +175 
o to +75 

Vee 

eou 

----
~ 

r-K 
~ f-oOUT 

1.5k 
f--

V 

'" 
~ . J ~H2 - y 

..... "'" MIL(-J 400U 800n 

'--
12k 

":" ":" ":" ~ ":" 

"*" .. 
bHYST 

... 

SmootlGS 

8T16-N,F 

UNIT 

V 
V 

°C 
°C 



BT16-N,F 

DC ELECTRICAL CHARACTERISTICS 

8T16 
PARAMETER TO FROM TEST CONDITIONS UNIT 

Min Typ Max 

VOH Output voltage (EIA) 

Hysteresis open 8,12 Outputs EIA, MIU+), EIA = 3.0V, MIU+) = OV, 2.6 3.5 V 
-BOO,..A MILH,STROBE MILH = OV, STROBE = 2.0V 

Hysteresis open Outputs EIA, MIU+), EIA = +1.2V, MIU+) = OV, 2.B 3.5 V 
-BOO,..A MILl-), STROBE MIU-) = OV, STROBE = 2.0V 

Hysteresis grounded8.10 Outputs EIA, MIU+), MIU-), EIA = +0.3V, MIU+) = OV, MIU.,.) = 2.6 3.5 V 
-BOO,..A HYS, STROBE HYS = OV, STROBE = 2.0V 

VOH Output voltage (MILl8,11 Outputs MIU+), MIU-), MIU+) = -0.1mA, MIU-) = OV, 2.6 3.5 V 
-BOO,..A STROBE STROBE = 2.0V 

Output voltage (MILl8,11 Outputs MIU+), MILl-), MIU+) = -0.9V, MIU-) = OV 2.6 3.5 V 
-BOO,..A STROBE STROBE = 2.0V 

Outpu~ voltage (MILl8,13 Outputs MIU+), MIU-), MIU+) = +0.35V, MILH = OV, 2.B 3.5 V 
-BOO,..A STROBE STROBE = 2.0V 

VOH Output voltage (STROBE)8 Outputs EIA, MIU+), EIA = +3.0V, MIU+) = OV, 2.6 3.5 V 
-BOO,..A MIU-), STROBE MIU-) = OV, STROBE = O.BV 

VOL Output voltage (EIA) 

Hysteresis open 9,12 Outputs EIA, MIU+), EIA = +3.0V, MIU+) = OV, 0.4 V 
9.6mA MILH, STROBE MILH = OV, STROBE = O.BV 

Hysteresis open 9,10 Outputs EIA, MIU+), EIA = -1.2V, MIU+) = OV 0.2 0.4 V 
9.6mA MILl-), STROBE MILH = OV, STROBE = 2.0V 

Hysteresis grounded 9,12 Outputs EIA, MIU+), MIU-), EIA=+3.0V, MIU+)=OV, MIL(-)=OV, 0.4 V 
9.6mA HYS, STROBE HYS = OV, STROBE = 2.0V 

Output voltage (MILl9,13 Outputs MIU+), MIU-), MIU+) = +0.1mA, MIU-) = OV, 0.4 V 
9.6mA STROBE STROBE = 2.0V 

Output voltage (Mill Outputs MIU+), MIU-), MIU+) = +0.9V, MIU-) = OV, 0.4 V 
9.6mA STROBE STROBE = 2.0V 

Output voltage (MILl9,11 Outputs MIU+), MIU-), MIU+) = -0.35V, MIU-) = OV, 0.2 0.4 V 
9.6mA STROBE STROBE = 2.0V 

Input resistance (EIA) EIA, MIU+), EIA = ±25V, MIL(+) = OV, 3 5 7 kO 
MILH MIU-) = OV 

Input resistance (Mill EiA, MIU+), EIA = OV, MIU+) = ±25V, 7.5 11.4 kO 
MILH MIU-) = OV 

Power consumption (per receiver)17 EIA, MIU+), EIA = 3.0V, MIU+) = OV, 44 75 mW 
MILH MIU-) = OV 

Output short circuit current16,17 Outputs EIA, MIU+), EIA = -3.0V, MIU+) = OV, -10 -70 mA 
OV MILH MIU-) = OV, STROBE = 5.0V 

Propagation delay14,15 STROBE STROBE = 5.0V 100 150 ns 

Signal switching acceptance15 STROBE STROBE = 5.0V 20 kHz 

NOTES 

1. All voltage measurements are referenced to the ground terminal. Terminals not 8. Output source current is supplied through a resistor to ground. 
specifically referenced are left electrically open. 9. Output sink current is supplied through a resistor to Vee. 

2. All measurements are taken with ground pin tied to zero volts. 10. Previous EIA input: +3V (See hysteresis curvel. 
3. Positive current is defined as into the terminal referenced. 11. Previous MIL input: +O.9V ISee hysteresis curvel. 
4. Positive logic definition: 12. Previous EIA input: -3.0V ISee hysteresis curvel. 

"UP Level = H. "DOWN" Level = L. 13. Previous MIL input: -O.9V (See hysteresis curvel. 
14. Reference AC Test Figures. 

5. Precautionary measures should betaken to ensure current limiting in accordance with 
Absolute Maximum Ratings. 

15. This test guarantees transfer of signals of up to 20kHz. Connect 1000pF between the 
output terminal and ground. 

6. Manufacturer reserves the right to make design and process changes and 
improvements. 

7. This test guarantees operation free of latch·up over the specified input voltage range. 

16. Each receiver to be tested separately. 
17. Vee = 5.25V. 
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AC ELECTRICAL CHARACTERISTICS 

PARAMETER FROM 

I nput resistance 
EIA EIA, MIU+), 

MIU-) 

MIL EIA, MIU+), 
MIU-) 

Propagation delay Strobe 
Signal switching acceptance Strobe 

NOTE 

This test guaranlees Iransfer of signals of up to 20kHz. Correcll000pF between Ihe 
oulpullermlnal and ground. 

HYSTERESIS CURVES 

EIA-UHYSTERESIS'J OPEN 

1 ____ ' _____ 1 
1 GUAR-;tNTEED 1 I HYSTjRESIS I 

TEST CONDITIONS 
8T16 

Min Typ Max 

EIA = ±25V, MIU+) = O.OV, 3 5 7 
MIU-) = O.OV 

EIA = O.OV, MIU+) = ±25V, 7.5 11.4 
MIU-) = O.OV 

Strobe = 5.00V 100 150 
Strobe = 5.00V 20 

EIA-UHYSTERESIS" GROUNDED ,-
GUARANTEED HYSTERESIS 

__ -1--1 --.J:! ~~~,"N 
OV +1.0V +1.7V +2.1V +3.GV 

-i TYPICAL HYSTERESls+---l 
1 1 1 ___ t::=:::::==~===±::=::::J~=~:':VIN 

-3' -2' -1.2V +1.2V +2Y +3V 

MIL-HYSTERESIS 
t Your 

L __ I _____ , 
1 GUARifNTEED 1 
1 HYSTERESIS 1 

1----.... 11 TYPICAL +STERESIS-}-­

..... __ J::==±::==±==::f==~~=~VIN 
~O,9V -O.SY -O.3SY 0 +O.35V +O.SY +O.9V 

VIN is referenced to the MIU-) input terminal 

AC TEST FIGURE AND WAVEFORMS 

AC TEST FIGURE SIGNAL SWITCHING ACCEPTANCE 
+ S.OY OUTPUT 

+,9 +3 

ST16-N,F 

UNIT 

kO 

kO 

ns 
kHz 

IN916 160U 

{~--r,:,,::,,:,vc:t;;,~'*l=;::"..L""'~~~~-02'6V 
PRF = 20kHz. 

INPUTS 

666 

EIA 

PROPAGATION DELAY 
+.9 +6 

MIL 

Your 

P.W. 

-3, 

IR= IF' 20ns 
+3V P.W,';;J 1ms 

50% DUTY CYCLE 

-.9 -3 

MIL EtA 

'OUT I, _--=--==-
_ O.4V 

SmDOliCS 



TYPICAL APPLICATIONS 

HIGH DIFFERENTIAL NOISE 
IMMUNITY (EIA + INPUT) 

EIA FAIL-SAFE OPERATION 

INPUT OPEN OR 
INPUT SHORTED OR 
TRANSMITTER 
POWER OFF 

AC COUPLED OPERATIONS 

9r 
-evU 

"1" 

.~ 

HIGH COMMON MODE NOISE 
IMMUNITY (MIL + INPUT) 

3V - ,.--""\. 

OV~ '"-

S!!I0otiCS 

SINE TO SQUARE WAVE 
CONVERTER 

SCHMITT TRIGGER 

ST16-N,F 

1/2(8T16) 

667 



DESCRIPTION 
The 8T18 is a Dual2-lnput NAND Interface Gate. It is typically 
used as a high to low voltage translator which provides transla­
tion from up to 30-volt logic levels to standard logic levels of 5 
volts. 

The basic gate operates from two power supplies. The input 
structure functions from a high voltage supply VCC2. between 
20V and 30V and the second stage transistors and output struc­
ture operate from a standard 5V power supply. VCC1' 

The high "0" level input threshold (guaranteed at 6.5V) makes 
the 8T18 very attractive for noisy systems applications such as 
industrial interfaces. 

The output structure features active pull-up and pull-down. pro­
viding a low impedance driving source in both "1" and "0" out­
put states. This configuration is particularly suited for driving the 
high capacitance loads encountered in high fan-out and line 
driving applications. 

CIRCUIT SCHEMATIC 

20K 

..------...... - ...... --oVCCI 

seon soon 4K 

VOUT 

4.9K 2.3K 

AW-A-0737 

NOTE: 'h of unit shown. Component values are typical. 

8T18 N.F.W 

PIN CONFIGURATION 

N.F P~CKAGE 

'4 VCC1 

'3 VCC2 

'2 A2 

" 
82 

AB=V 

WPACKAGE 

AB=Y 

SWITCHING PARAMETER MEASUREMENT INFORMATION 

LOAD CIRCUIT TYPICAL WAVEFORM 

INPUT OUTPUT 2.6V 

2,on ,~----1------~-=-~~~~= :':" 
~ ~ .. IN9'6 L ~ '''~ 

.1 PULSE I 
'oN~ tOFF 

,---------\------f---- :;'" GENERATOR I -J.l 
Sin '6K 

'OOPF,J: 

~ ~ ----- VouTIO} 

Input Pulse: Amplitude = 24.0V. P.W. = 200 ns, t,.= tf= 10 ns. 
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8T18 N,F,W 

AC ELECTRICALCHARACTERISTICSTA = 25° C, VCC1 = 5.0V, VCC2 = 24.0V 

LIMITS 
PARAMETER TEST CONDITIONS9 UNIT 

MIN TYP MAX 

ton Turn-On Delay RL = 2100 27 40 ns 

toff Turn-Off Delay CL=100pF 18 35 ns 
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DESCRIPTION 
The Bidirectional One Shot is intended for applications where 
high speed low level signal processing is required. 

The 8T20 Is a Monol~hic Building Block, consisting of a high 
speed analog comparator, digital control circuitry, and a preci­
sion monostable multivibrator. The differential input threshold 
voltage is between ±4mV with respect to the input reference 
level which may range from -3.2V to +4.2V. For input frequen­
cies up to 8MHz, the device may be conditioned to act as a 
frequency doubler since it can trigger on both positive and 
negative input transitions. 

Timing pins permit using this device in a variety of applications 
where external control over pulse width is desirable. Pulse 
width (tw) is defined by the relationship tw = CXRX Loge2. 
Pulse width stability is internally compensated and virtually in­
dependent of temperature and VCC variations, thus only limited 
by the accuracy of external timing components. 

An internal resistive divider is available on the chip to provide a 
voltage of I.4V (typ.). This output can be connected directly to 
either of the comparator inputs as a reference voltage when 
interfacing with TTL outputs. 

LOGIC DIAGRAM 
FEATURES 

PIN CONFIGURATION 

• DIFFERENTIAL INPUT 
THRESHOLD = ± 4mV 

• PULSE POSITION ERROR = 
TYPICALLY <3ns 

INTERNALLY 
CONNECTED TO 
+Vcc PIN 16 

• MAX. INPUT FREQUENCY = 8 
MHz 

• TRIGGERS ON POSITIVE 
AND/OR TRANSITIONS 

APPLICATIONS 
DISC, TAPE AND DRUM READ­
ERS 
DIGITAL COMMUNICATIONS 
RECEIVERS 
SIGNAL CONDITIONERS 
TRANSITION DETECTORS 

ABSOLUTE MAX 
RATINGS 
Input Voltage 
VCC: +7V 
VEE: -7V 

9kll 

VREF 1 

fikll 

VEE = (4) (-5V ±5%) 
VCC = (16) (+5V ±5%) 
GND = (8) 
( ) = Denotes Pin Numbers 

MAX DIFF.INPUTVOLTAGE ± 5V 
TA = 2Soc, VCC = +S.OOV, VEE = -S.OOV 

LIMITS 
CHARACTERISTICS 

. MIN. TYP. MAX • 
UNITS 

Outpul Frequency 16 MHz 
Propagalion Delay (Ion. Ioff) 

Input 10 Q. Q 30 50 ns 
Input 10 A, A 30 50 ns 
Clear 10 Q, Q 20 30 ns 

Relerence Voltage (VREF) 0.8 1.4 2.0 V 
Output Pulse Widlh, Fig. 1 10 40 ns 
Oulput Pulse Width, Fig. 3 600 800 ns 

670 

Vee 

CLEAR 

(ACTIVE HIGH) 

8T20 N,F 

TEST CONDITIONS 

Fig. 1. lin = 8 MHz 

Fig. 2 
Fig. 4 

Pin 7 tied to Pin 6 
Rx = 10K, Cx = Open 
Rx = 10K, Cx = 100pl 



AC TEST CIRCUITS 

01111 

MINIMUM OUTPUT PULSE WIDTH (ex = OPEN) 

INPUT 2.6V OUTPUTS 
+Vcc r------, 

I 2.6V I 
I I 
I I 
I 84.511 I 

IN916 5k 

1-+--f---I5'6 15 ...--t,......-IQ-"'..Jo,/'oollr--! I 

50n 
I 

L....-1'---' I 

10t-+-+--' ~-----..., 

I I 

1"~3 _.;......;_~I2J' r ..... ----j SAME AS LOAD I I. L _ ~R~I!.! __ J 

FIGURE 1 

INPUT PULSE: 
PULSE IN 
F=8MHzJ5O'K. DUTY CYCLE 
'R -,,-IOns 

CL INCLUDES PROBE AND JIG 
CAPACITANCE 

+200mV 

\"' __ ..J1-: _-.:.-:"'V 

PROPAGATION DELAY (INPUT TO Q. Q OUTPUTS) 

INPUT 2.6V OUTPUTS 
+VCC r------, 

I 2.6V I 

10k Cx 
OPEN 

I I 
I I ~'"I 

16 15 14 12 
5 1 ~~~~~~~-+~I~-L~: 
6 

son 9 

3 

13 11 

FIGURE 2 

IIJIIIIII 

I 
L...._---JI 

!E'~IL! ::: __ J ,....-----..., 
. I I 

SAME AS LOAD I 
L _ ~~I!.! __ J 

INPUT PULSE: 
PULSE IN 
F=5MHz/5O'K. DUTY CYCLE 

'R""- fOn. 

CL INCLUDES PROBE AND JIG 
CAPACITANCE 

8T2D 

8T20 N,F 
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liD IIONI~ DIE SIiOI 8T2D 

8T20 N,F 
AC TEST CIRCUITS (Cont'd) 

PROPAGATION DELAY (CLEAR TO Q, Q) 

INPUT UN +Vcc OUTPUTS 

PULSE GENERATOR I-+-~_--I ,'6 

501! 6 
9 

10 r-----i 
PULSE GENERATOR I-...... -+......j.~ 

51ll! 13 "1-+-----1 SAME AS LOAD I .... ..,..;,.....,..._..11 _ .=!R~I!.!. __ .J 

INPUT PULSE: 
PULSE IN 
F = 200KHz (50% DUTY CYCLE) 

IR = If = IOns --1 250 •• 1_;1 
I I_~tf 

Cl INCLUDES PROBE AND JIG, CAPACITANCE 

672 

~-=-~: 
-200 

PULSE IN(5)~9O% I 9O%~'0% / \,,-_1 
~-

'R-, 911-'" ~ \4-" 
I 15VI.;J!9O% '9O%1Ir1 / \. / 

CLEAR 131 liYA.,\:",.;,;,O%;;.;... __ ..J '\. ___ ..J 
OV -1'0.1-

QI11I~I.5V n"' ______ ....,j{\,, _____ _ 
FIGURE 3 

PROPAGATION DELAY (INPUT TO A, A OUTPUTS) 

PULSE 
GENERATOR 

INPUT UN 
-VCC 

10k Cx 
OPEN 

16 15 14 12 
5 1 

'6 

9 

10 

13 II 

FIGURE 4 

IJ!IIIIIIII 

OUTPUTS r------, 
I 2.6V I 
I I 
I I 84.51l 

I IN916 5k I 
I 
I 
I 

I ~?:J'UIT I ':' I &.:.:----_ ....... 
~--.---..., 

I 
I SAME AS LOAD I L _ ~R~I!2 __ J 

INPUT PULSE: 

PULSE IN 
F = 200KHz (50% DUTY CYCLE) 

IR = If = IOns 
Cl = PROBE AND JIG CAPACITANCE 

-2OOmV 



8T20 N,F 

INPUT BIAS CURRENT TEST CIRCUIT INPUT/OUTPUT WAVEFORMS 

'5V 

INPUT ~ ~ 
~\.7 

As=J 
16 

Ii r=J 
a ..... 1 I-tw 

PEC31 r-1 n 
NEC -0 _...LJ..L-....... __ L-_-I... ___ _ 

Q 

PEC&O n n 
NEC = 1 

Q 

~~~: ~ _JJ"""'---'--.... o--lo.-..o.n--..a.-..o.n--lo. __ 

FIGURE 5 FIGURE 6 
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RETRIGGERABEE ONE SHOT 

DESCRIPTION 
The 8T22 is a direct pin-for-pin re­
placement for the 9601 retriggera­
ble one-shot. Triggering can be 
performed on either the leading or 
falling edge of the input signal 
through selection of the proper 
input terminal. 

The inputs are level-sensitive mak­
ing triggering independent of sig­
nal transition times. Output pulse 
width is determined by external tim­
ing components (Rx and ex) with 
each ·trigger pulse initiating a com­
plete new timing cycle. 

For those applications where a 
dual retriggerable one-shot is re­
quired the Signetics 9602 should 
be considered. 

TRUTH TABLE 
Pin Number 

1 2 3 

H-L H H 

H H-L H 

L X L-H 

X L L-H 

L X H 

X L H 

4 

H 

H 

H 

H 

L-H 

L-H 

PIN CONFIGURATION LOGIC DIAGRAM 

• PINS FOR EXTERNAL TIMING COMPO­
NENTS 

TA = 25° C and VCC = 5.0V 

PARAMETER TEST CONDITIONS 

Propagation Delay 
Negative Trigger Input Rx = 5.0kfl, Cx = 0 
to True Output (tpd+) CL = 15pf 
Negative Trigger Input Rx = 5.0kll, Cx = 0 
to False Output (tpd-) CL = 15pF 

Min. True Output Pulse Width Rx = 5.0kfl, Cx = 0 
CL = 15pF 

Pulse Width Variation Rx = 10kfl, Cx = 1000pF 
Timing Resistor 

CStray - Maximum allowable P13 to Ground 
wiring capacitance 

NOTES 
1. Positive current is defined as into the pin referenced. 

Vee (14) 
GND (7) 

() Denotes 

A, 
A, 

Pin Numbers 

.,_;.;--__ ...J 

.,----_ ..... 

*External Components 

LIMITS 

MIN TYP 

25 

25 

45 

3.08 3.42 
5.0 

2. Unless otherwise noted, 10kfl resistor placed between Pin 13 and VCC (Rx)' 

MAX 

40 

40 

65 

3.76 
50 
50 

AC TEST FIGURE AND WAVEFORMS 

5.0V 

Rl 

Cl 

TRIGGER INPUT/OUTPUT AND PULSE WIDTH 

WAVEFORMA. 

V'N~ 
(A, AND A21 r---4OnS~qxt.~ 

ITRUE, Vour . i ~.SV tpw ~ 
,cOMPlEMENTlvour--:-I-____ l / 

\-"'--1 '--__ oJ 

WAVEFORMB. 

I I 
VIN 1.5V ~ 1.5V 

!8, ANOB21~40M-----~ 

8122 

8T22 N,F 

16' 

UNIT 

ns 

ns 

ns 

/LS 
kll 
pF 

'-""-1 I I 
: f.sv 'L,.sv 

ITRUEIVour ____ +-_-'. '\::.. 
(COMPI..EM,ENTI vour------II'---.., f4-- .... ~ 

: ~sv r .... ... --/ 
NOTES: 
1. Pulse Generator has the following characteristics: tr = It = IOns (10% to 90%), 

AMP. = 3V. 
2. CL includes probe and Jig capacitance. 
3. For tpd+, tpd- and tpw (min.) RX = 5kfl ± 1%, CX = OPEN, PRR = lMHz. 
4. For A tpw: RX = 10kfl ± 1 %, Cx = 1000pF ± 1 %, PRR = 200kHz. 
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RETRIGGERABLE ONE SII01 

OPERATION RULES 

VCC~PIN13 
RX Cx 

I--<> PIN 11 
+ -

R <0.6 RX (MAXI 

VCC~PIN13 
Cx 

1--0 PIN 11 
+ -

20r--+--;-;-Hr--r--+-+~---r--r-~ 

CXTlMING CAPACITANCEpF 

TYPICAL OUTPUT PULSE WIDTH VERSUS TIMING RESIS­
TANCE AND CAPACITANCE FOR Cx < 103 pF IS SHOWN IN 
THE ABOVE GRAPH. 

8T22 N,F 

1. An external resistor (RX) and external capacitor (CX) are 
required as shown in the Logic Diagram. 

2. The value of RX may vary from 5.0 to 50 kG (0 to 75°). 
3. Cx may vary from 0 to any necessary value available. If, 

however, the capacitor has leakages approaching 3.0 /LA or 
if stray capacitance from either terminal to ground is more 
than 50 pF, the timing equations may not represent the pulse 
width obtained. 

4. If electrolytic capacitors are to be used, the following config­
urations are recommended: 
A. For use with low leakage electrolytic capacitors. 

The normal RC configuration can be used predicably 
only if the forward capacitor leakage at 5.0 volts is less 
than 3/LA, and the inverse capacitor leakage at 1.0 volt 
is less than 5 /LA over the operational temperature 
range, and Rule 3 above is satisfied. 

B. Use with high inverse leakage current electrolytic 
capacitors. 
The diode in this configuration prevents high inverse 
leakage currents through the capacitor by preventing 
an inverse voltage across the capacitor. 

t=0.3 RCX 
The output pulse with (t) is defined as follows: 

r: 0.7 ] 
t = 0.32 RXCX ~ + Ax Where RX is in kG, Cx is in 

pF, t is in ns; for Cx < 103 pF. 
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DUAL LINE DRIVER 

DESCRIPTION 
The 8T23 is a Dual Line Driver designed to 
meet all of the requirements of the I.aM 
System1360. System1370 I/O interface spec­
ifications (IBM Specification GA 22-6974-
0). 

The low impedance emitter follower output 
will drive terminated lines such as coaxial 
cable or twisted pair. The output is protect­
ed against accidental shorting by an 
internal clamping network which turns on 
once the output voltage drops below 
approximately 1.5 volts. The uncommited 
emitter output structure allows Dot-OR 
logiC to be performed as in "Party-Line" 
operations. 

Multiple emitter inputs allow the 8T23 to 
interface with standard TTL or DTL syst­
ems and the circuit operates from a Single 
+5 volt power suppl.y. 

Additional logic incorporated in the 8T23 
Dual Line Driver can be used during the 
power-up and power-down sequence to 
ensure that no spurious noise is generated 
on the line. 

FEATURES 
• lOUT = 59.3mA AT 3.11 VOLTS 
• UNCOMMITTED EMITTER OUTPUT 
STRUCTURE 

FOR PARTY-LINE OPERATION 
• SHORT-CIRCUIT PROTECTION 
• SINGLE 5 VOLT POWER SUPPLY. 
• AND-OR LOGIC CONFIGURATION 

CIRCUIT SCHEMATIC 

Vee 

, '({ 

V,N 

GN 0 

676 

• 

8123 

8T23 N.F.W 

PIN CONFIGURATION LOGIC DIAGRAM 

~~' 
n~9 13 

" 15 

Vee = (16) 
GNO = (8) 
( ) = Denotes 

Pin Numbers 

SWITCHING CHARACTERISTICS Yce = 5.0Y, T A = 25° C1,2 

LIMITS 
PARAMETER UNIT 

MIN TYP MAX 

Ion. Turn-On Delay 12 20 ns 
15 25 ns 

toff. Turn-Off Delay 12 20 ns 
20 35 ns 

NOTES: 
1. RL = 500 to ground. 
2. Load is 500 in parallel wtth 100pF. 
3. Reference AC Test Circuit and Pulse Requirements 

J 
...... 

v 

<~J~ ~ , 
~ f--K 

v 

n ~ -K 
:~ 

VOUT 



8T23 N,F,W 

TYPICAL OUTPUT CHARACTERISTICS AC TEST FIGURE AND WAVEFORMS 

Ycc~Uy 
T.'WC -

"'\ 
~ 

" 1\ - - \ 

I-- rw-.j 

~:II *,'~sy 
IV 1 1 OLV:...... __ _ 

INPUT 1 1 r-

-I II-trl ,,-, 1 r--
1 \' 1.5V~1.5V 

OUTPUT~': jC. 
I Ioff 1,:1 lon, r--
~ ,I , 

o IV 'IV 4Y IV 

INPUT PULSE: 
AMPLITUDE = 3.0V 
PW = SOns (50% DUTY CYCLE) 

" = If'" 5ns (10% AND 90% MEASUREMENT POINTS) 

TYPICAL APPLICATIONS 

11218T231 ,------, 
1 95..'1 COAX 

I 
1 
I !I6!l 

I 
I 
I 

I I 
l ______ -.J 

11J11lle1 

':' 

95£1 

113(8T241 
r-------~-l 

I I 
I I 

I 
I 

L _________ ...J 
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TRIPLE LINE RECEIVER WITII IIYSTERESIS 

DESCRIPTION 
The 8T24 is a Triple Line Receiver designed specifically to meet the IBM System 
(360, System/370 I/O. Interface Specification (IBM Specification GA 22-6974-0). 
Each receiver incorporates hysteresis to provide high noise immunity and high input 
impedance to minimize loading on the driver circuit. 

An input voltage of 1.7 volts or more is interpreted as a logical one; an input of 0.70 
volts or less is interpreted as a logical zero as is an open circuited input. 

The receiver input (R) of the 8T24 will not be damaged by a DC input of +7.0 volts 
with. power on or by a DC input of +6.0 volts with power off in the receiver. The 8T24 
will also withstand an input of -0.15V with power on or off. 

The 8T24 is fully compatible with TTL and DTL systems and operates from a single 
5 volt power supply. 

FEATURES 
• BUILT-IN INPUT THRESHOLD 

HYSTERESIS' 
• HIGH SPEED: TON = TOFF = 

20ns (TYPICAL) 
• EACH CHANNEL CAN BE 

STROBED INDEPENDENTLY 
- FANOUT OF TEN (10) WITH 

STANDARD TTL INTEGRATED 
CIRCUITS 

-INPUT GATING IS INCLUDED 
WITH EACH LINE RECEIVER 
FOR INCREASED APPLICA­
TION FLEXIBILITY 

• OPERATION FROM A SINGLE 
+5V POWER SUPPLY 

• Hysteresis Is defined as the difference be­
tween the input ihreshclds lor the "1" and 
"0" output states. Hysteresis is specified at 
O.4V typically and O.2V minimum over the 
operating temperature range. 

CIRCUIT SCHEMATIC 

R 

678 

PIN CONFIGURATION 

Vee 

IIJIIIIIII 

4k 

8124 

8T24 N,F,W 

LOGICAL DIAGRAM WITH 
PIN LAYOUT 

\11 
A30---..,"-"I 

B.3,02'---L...,J 

vee = (16) 
GND = (8) 
( ) = Denotes Pin Numbers 



1. Hysteresis is defined as the voltage djffer~ 
enCB between the R input level at which the 
output begins to go from "0" to "1" state 
and the level at which the output begins to 
go from "I" to "0". 

8T24 N.F.W 

SWITCHING CHARACTERISTICS AT VCC = 5.0v AND TA = 25"C 

TEST CONDITIONS LIMITS 

PARAMETER R S A B MIN TYP MAX UNITS 

Ion. Turn-On Delay 20 30 ns 

Ioff. Turn-Off Delay 20 30 ns 

Hysteresis 1 4.SV OV OV 0.2 0.4 V 

AC TEST CIRCUIT AND WAVEFORMS 

MONITOR 
INPUT PULSE 

I ,~j ffl"~ , PULSE 

GENERATOR ~ 1 

S1~ 
3 2 

':' 

INPUT I 

- -r:...,J?11 L5V 
OUTPUT I' 
~ totl f4.­

I 

HYSTERESIS TEST CIRCUIT 

fVCC.5.0V 

1 
I-- 4 

16 3 

1; 
3 

-4 

1 5 
6 

-7 

8 

--I 

>- 11 14 R INPUT 

- 15 10 

r-

I-- 6 

I-- 12 7 

I-- 1 9 ;---- .3J,,' 

1--2 131--
8 1,.0"' J 

':' 
OUTPUTS S, 

5.0V 

16 I--
15r--

I' 
D.U.T 13 

12 

llr--

10 I--

9 

..,;-

1.5V 

ton f4.-
I 

CURVE TRACER 
TEK.575 

C 

B 

E 

tnpul Pulse: 
Amplitude = 2.6V 
Pulse width = 200nS 
(50% Duty Cycle) 
tr = If = 5nS (10% to 90%) 

SWITCH 2 84.5n 2.6 v 

3~ 

.... 
1 ~30Pf 1~16 
2 5k 

.-

':' 

3 Receivers in the package. 
Test each Receiver using switch 
positions as shown in Table 1. 

TABLE 1 

Receiver no. POSITION 

Switch 1 Switch 2 

Receiver 1 1 1 
Receiver 2 2 2 
Receiver 3 3 3 

Verify in each of three (3) positions of SI (Figure 1) that the following occurs per 
Figure 2. 
1. V1xand V2 must be between o.7V minimum and 1.7 maximum. 
2. Hysteresis = VI -V2 

VOUT 

V, 1.7V 
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8T24 N.F.W 

TYPICAL APPLICATION 

1/218T23) 1 318T24) ,------, ,---------, 
I I I 
I 95!"! COAX I I 
~I ~~~C;~~ I 

I 95!'! 950 I 
I I 

I I 
I I 

I I I 
-=- -= I l ______ ..J L _________ .J 
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DESCRIPTION 
The 8T25 is a Dual MOS-to-TTL interface element. The Sense Amplifier is designed 
to accept low level MOS signals from the output of Random Access Memories and 
the information is stored in a latch in response to an external Strobe signal. A 
tristate output buffer presents the data to the output using conventional TTL logic 
levels. The 8T25 operates from a single +5 volt supply. . 

CIRCUIT OPERATION 
A logic "1" level on the PRESET/DISABLE line will disconnect the outputs of the 
Sense Amplifier from a common bus by turning both totem-pole transistors off. 
When the Preset/Disable line returns to a logic "0" level, the outputs will be preset 
to a logic "1" state. A low-going Strobe pulse will then transfer the data at Inputs A 
and B to their respective outputs non-inverted. 

Due to the internal latch, output data will remain stable regardless of any change in 
input levels until a Disable signal again forces both outputs to the high impedance 
state. 

If the STROBE is not used (STROBE = 0) the effect of the Preset/Disable line is to 
first disconnect the data from the tri-state bus (PRESET/DISABLE HIGH) and then 
transfer the input data to the output. 

LOGIC DIAGRAM 

AMPLIFIER 

INPUTAG--~ 
(3) 

PRESENT/DISABLE 
(6) 

LATCH 

ELE:CTRICAL CHARACTERISTICS TA = 25° C, VCC = 5.0V 
LIMITS 

PARAMETER MIN TYP MAX 

Propagation Delay Strobe to Output (tds) 15 25 
Disable to "0" Output (tPZL) 15 25 
"0" Output to Disable (tpLZ) 8 15 
Disable to "1" Output (tPZH) 15 25 
"1" Output to Disable (tpHZ) 9 20 

BUFFER 

UNIT 

ns 
ns 
ns 
ns 
ns 

8T25V 

FEATURES 
• MOS-TO-TTL CONVERTER 
• INTERNAL LATCH 
• TRISTATE OUTPUTS 
• SINGLE +5V SUPPLY 

PIN CONFIGURATION 
V PACKAGE 

OUTPUT A 2 7 OUTPUT B 

STROBE DB vee 

INPUT A 3 6 DISABLE 

GND 4 5 INPUT B 

~)-.... ~ OUTPUT A 
(2) 

~)--I~ OUTPUT B 
(7) 

VCC-8 
GND-4 
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8T25V 

AC TEST CIRCUITS AND WAVEFORMS 

PULSE CHARACTERISTICS: 

.. 1 MHz 
tr := t,<511' 
~pw .. 'sw" 20 ns MAX~ 
.. = 2On,MAX. 

501l 

682 

+5.OV 

STROBE 
BOUT 

PROPAGATION DELAY (STROBE TO OUTPUT) 

+1.5mA I I 
+3~Atl--__ -_--_-_ ~OO:' ____ - r 

.;.;ST.;.;RO.;.;B;:.E __ +..:;3 . .;.;OV:....-_I:-_.., 1-.... -1 ,-____ _ 

1 0 
+3.OV l: 'PW~ r"-j 

PREstnTI I -1 DISABLE _ 'ds I OV I ____________________________ __ 

DIDOES IN9l6 • \""'----I 
I 

FIGURE 1 

PROPAGATION DELAY (DISABLE TO OUTPUT) 

240n 

DIODES IN9l6 

INPUT 

OV 

OUTPUT 

OV 

FIGURE 2 

PULSE CHARACTERISTICS 

f = 1 MHz 
.. = '1< 5n, 
PU LSE WIDTH - 200 no IMAX.I 

1.5V 

NOTE: tplz - "0" OUTPUT TO HIGH-Z 

tpzl - HIGH-Z TO "0" OUTPUT 

PROPAGATION DELAY (DISABLE TO OUTPUT) 

INPUT 

OV 

3.OV 

OUTPUT 

FIGURE 3 

1.5V 

INPUT PULSE CHARACTERISTICS 

= 1 MHz 
... -tf<5n~ 
PULSE WIDTH = 200 n'IMAX.1 

NOTE: tphz = "1" OUTPUT TO HIGH-Z 

tpzl = HIGH-Z TO "0" OUTPUT 



3 STAlE DUAE SENSE AMPLlFIER/EATCII 8125 
8T25V 

TYPICAL APPLICATION 
MOS MEMORY SYSTEM 

TTL DATA BUS 

I 
OUTPUT A OUTPUTS OUTPUT B OUTPUT A OUTPUT B OUTPUT B 

STR~ ~OBf STR~ 
8T25 DUAL BT25 DUAL ~ 

DtS~ SENSE AMP/LATCH 1/28T25 
~ABLE DIS~ SENSE AMP/LATCH 1/28T25 ABLE ~ 

INPUT A INPUT B INPUT B INPUT A INPUT B INPUT B 

L- '--- '- "-----

0-

I 
2548 

2KMOS 
RAM OR 

1 
1103 

lKMOS 

~ 
RAM 

ROW' 1 INPUTS 
ADDRESS 

ENABLE 1 1 

0-

I 
2548 

ZK MOS 
RAM OR 

1 
1103 

lKMOS 

-~ 
RAM 

ROWN 1 INPUTS 
ADDRESS 

ENABLE N 1 

NOTE: EACH MEMORY CARD IS AN 

BIT 1 

,.... 

-

0--
2548 

I 2K MOO 
RAM OR 

1 
1103 

lK"MOS 

~ 
RAM 

i 

0--
2548 

I 2KMOS 
RAM OR 

1 
1103 

lKMOS 

J- RAM 

1 
MEMORY CARD 1 

M DEVICES/ROW 
N ROWS 

N (2K) XM MEMORY FOR 2548 2K MOS RAM 
N(K)XM MEMORY FOR 11031K MOS RAM 

TYPICAL WAVEFORMS 

BIT 2 

0--

- ~ --I 

~ 

0--

- ~ 
--I 

~ 

BITM 

r 2548 
ROWl 0-;-2K MOS 

RAM OR _ INPUTS 1 
1103 ADDRESS I 

lKMOS 
RAM 

-~ 
1 

ENABLE 1 

l~ 2548. 
HaWN 0..:-2KMOS 

RAM OR _ INPUTS. 1 
1103 ADDRESS I 

l!CMOS 
RAM 

_o-!... 
I 

ENABLE N 

BIT 1 

2548 
2KMOS 
RAM OR -1103 
lKMOS 

RAM 

1 

2548 
2KMOS 
RAM OR -1103 
lKMOS 

RAM 

1 

0--
2548 

~ 2K MOS 
RAM OR 

1 ',03 
lKMOS 

~ 
RAM 

1 

0--
2548 

~ 2KMOS 
RAM OR 

1 
1103 

lKMOS 

cJ.. RAM 

1 
MEMORY CARD 2 

M DEVICESfROW 
N ROWS 

TYPICAL PRESET/DISABLE AND STROBE SEQUENCE' 

PRESET/DIS~ !\ 

BIT 2 

0--

I 
2548 

2KMOS 

- RAM OR 

--I 1103 
lKMOS 

cJ- RAM 

0--
2548 

~ 2KMOS 

- RAMOR 

--I 1103 
lKMOS 

o-!... 
RAM 

1 1 1 1 
STROBEl ; LJ 1 I ~ 

1 I I I I 1 

THRCE~~~i~\~:~!: - - - i - - -:- -- - -- - ---f - - -t -- - -t - --:- - --- --
OUTPUT"'---~I : r I 

1 I l'I --_Jr-.------.I HI-Z I+-- ==-1 HI-Z 
I OUTPUT I -~ OUTPUT 

• These waveforms are easily obtained from the clock phases of the memory, systems if desired. 

BITM 

-

-
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1 STAlE QUAD BUS IRANSCEIVER 

DESCRIPTION 
The BT26A/2B consists of four pairs of 3-
State logic elements configured as Quad 
Bus Drivers/Receivers along with separate 
buffered receiver enable and driver enable 
lines. This single IC Quad Transceiver de­
sign distinguishes .the BT26A/2B from con­
ventional multi-iC implementations. In ad­
dition, the BT26/2B's ultra high speed while 
driving heavy bus capacitance (300pF) 
makes these devices particularly suitable 
for memory systems and bidirectional data 
buses. 

TYPICAL APPLICATION 

Both the Driver and Receiver gates have 3-
State outputs and low-current PNP inputs 3-
State outputs provide the high switching 
speeds of totem pole TTL circuits while of­
fering the bus capability of open collector 
gates. PNP inputs reduce input loading to 
200ILA maximum. 

APPLICATIONS 
• Half-duplex data transmission 
• Memory interface buffers 
• Data routing In bus oriented systems 
• High current drivers 
• MOS/CMOS-to-TTL interface 

BIDIRECTIONAL DATA BUS 

684 

B~~ 0--+-+-1 

B~~o--++-I 

OTHER ST26'S 
OR BUS ORIENTED 

CIRCUITS 

r------------, 
I 

»--:-1 -Cl REC. 
OUT 

1-4-4---{) ~.!'s 

Control lines may be tied together, such that 
logical "1" transmit, logical "0" receive 

Logical "0" = active Logical "1" = active 
Logical "1" = HI-z Logical "0" = HI-z 

G[glotiCG 

8T26A/8128 

BT26A-N,F.8T28-N,F 

PIN CONFIGURATION 

N,F PACKAGE 

LOGIC DIAGRAM 

8T26A 
Inverting Output (3-State) 

DIE 

ROUT 

DIN 0-----' 

vce = 1161 
GNO = 181 
I I = Oenotes pin 

numbers 

9 
'-----OD,N 

8T28 
Non-Inverting Outpilt (3-State) 



DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITIONS 

Input voltage 
VIL Low 
VIH High 
Vie Clamp Vee = MIN, liN = -12mA 

Output voltage Vee = MIN 
VOL Low 

Drive IOL = 48mA 
Receive IOL = 20mA 

I nput current Vee = MAX, VIN = O.4V 
IlL Low 

Drive (Jow levell 
Disabled (Jow levell 
Receive 

NOTE 
Output sink current is supplied through a resistor to ground. 

AC ELECTRICAL CHARACTERISTICS 

PARAMETER TO 

Propagation delay 
tON ROUT 

DOUT 
tOFF ROUT 

DOUT 
Data enable to data output 

tPZL 0 
tPZL High Z 

Receive enable to receive output 
tPZL 0 
tPLZ High Z 

TYPICAL APPLICATION 

BIDIRECTIONAL MOS 
CMOS to TTL Interface 

FROM 

DOUT 
DIN 

DOUT 
DIN 

High Z 
0 

High Z 
0 

Min 

TEST 
CONDITIONS 

CL = 30pF 
CL = 300pF 
CL = 30pF 
CL = 300pF 
CL = 300pF 

CL = 30pF 

_TTLBUSIN 

BIDIRECTIONAL 

C-MDS LOGIC 
MOS BUS 

OAMOS ,," 
MICROPROCESSOR 8T26 

f-- TTL BUS OUT 

I I 
CONTROL 

Smnotics 

8T26A-N,F • 8T28-N,F 

8T26A 8T28 
UNIT 

Typ Max Min Typ Max 

N/A N/A 
N/A N/A 

-1.0 -1.0 V 

0.5 0.5 V 
0.5 0.5 V 

-200 -200 rnA 
-25 -25 rnA 
-200 -200 rnA 

8T26A 8T28 
UNIT 

Min Typ Max Min Typ Max 

14 17 ns 
14 17 ns 
14 17 ns 
14 17 ns 

25 28 ns 
20 23 ns 

20 23 ns 
15 18 ns 
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AC TEST CIRCUITS AND WAVEFORMS 

686 

DE 

..... -0+-1 RE 

{ 

DIN1 

DIN2 

DIN3 

DIN4 

2.6Y 

DE 

RE 

DIN1 

DIN2 

DIN3 

DIN4 

2.6V 

DE 

RE 

DIN1 

DIN2 

DIN3 

DIN4 

':' 

} 

':' 

PROPAGATION DELAY 
RECEIVE ENABLE TO RECEIVE OUTPUT 

2.4k 

5. 
(PROBE) 

s.ov 

DOUT TO ROUT 

30pF 1.3k 

240 

2.6V 

92 

DATA ENABLE TO DATA OUTPUT 

2.4k 

5. 
(PROBE) 

s.ov 

DIN TO DOUT 

300pF 260 

9i!100tiC9 

70 

2.6V 

30 

ST26A-N,F • ST2S-N,F 

~1'5V \,.5V 

I I I 
'PL'-I ,- -1,p,LI-

I t OUT 

, 
K , , 

Input pulse: 
IR = IF = 5ns (10% io 90%) 
lreq = 5MHz 150% duly cycle) 
Amplilude = 2.6V 

-1 t!,----
I 

~II I , 
I 1.5V , 1.5V 

I I 
I I I 
I I " -1'oNI- -1'oF~-

Inpul pulse: 
IR = IF = 5ns (10% 10 90%) 
lreq = 10MHz 150% duly cycle) 
Amplilude = 2.6V 

~1'5V 
I I 

Ou;-:PZ~-
I 1 ,.5V 

Inpul pulse: 

I ' -I'Pzl?,-
I I 
I I 
I 10% 

IR = IF = 5ns (10% 10 90%) 
Ireq = 10MHz (50% duly cycle) 
Amplilude = 2.6V 

\'----I -1 It:JFI I 
I I I 1.5V I 1.5V 

I I 

I ' I I , I I I -I'ONI- -I'OFF,-



DESCRIPTION 
The 8T30 is a dual bi-directional bus interchange element that 
interfaces MOS and TTL data busses. Data can be exchanged 
in a half-duplex transmission mode from a "party line" TTLJDTL 
bus to a MOS transceiver port and a TTLJDTL transceiver port. 
For maximum versatility the receive inputs and high current sink 
open collector transmit outputs are brought out separately. 

Common receive and transmit enable controls condition each 
half of the 8T30 for six valid modes of operation as tabulated in 
Table 1. 

Pins 6 and 4 (8 and 10) are typically connected such that data 
from a common high performance "party line" bus can be 
routed to and from the TTLJDTL and MOS transceiver ports. In 
addition, wrap-around inputs are provided such that TTLJDTL 
data can be sent directly to the MOS transceiver port and the 
TTLJDTL "party line drivers" without using the TTLJDTL trans­
ceiver port. 

A high performance emitter follower driver and a low current 
base input on the MOS transceiver port make the 8T30 a 
superior MOS bus interface element. 

A pow~r-down sequence (as VCC is varied from 5.25V to OV) of 
the 8T30 will have no effect on the transmit outputs i.e., the 
"party line" bus driving the port controller. 

8T30 VALID OPERATING MODES 

MODE OF 
PIN FUNCTIONS OPERATION 

Port Controller Receives Data Control 
From TTLJDTL System Data In 

Data Out 

TTLJDTL Transceiver Sends Control 
Data to TTLJDTL System Data In 

Data Out 

MOS Transceiver Sends Data Control 
to TTLJDTL System Data In 

Data Out 

MOS Transceiver Receives Control 
Data from TTLJDTL Wrap- Data In 
Around Input D'ata Out 

TTLJDTL System Receives Control 
Data From TTLJDTL Wrap- Data In 
Around Input Data Out 

Port ControUer Idle (Random Control 
Activity on Pins 1 (13), 2(12), Data In 
and 5(9) Does Not Affect Data Out 
Bus on 6, 4 (8, 10) 

(X = Don't Care, 1 = Logic "1 ", 0 = Logic "0") 

PIN CONFIGURATION 

Half Duplex 
MaS Transceiver 1 

TTL Wrap·Around 
Input 1 

Transmit Enable 
(Common) 

Receive Data 1 

Half Duplex 
TTL/OT L Transceiver 1 

Transm it Data 
(OC) 

GND 

6&4 2 
(8 & 10) (12) 

0 
Data 

0 

Data 

0 

Data 

X 
Data 

Data 
Data 

X 
X 
X 

PIN NUMBERS 

5 3 
(9) 

1 

Data 

0 
Data 

1 0 

1 1 

1 0 

X 1 

IIIJIDIIBII 

BT30 N,F 

Half Duplex 
MOS Transceiver 2 

TTL Wrap-Around 
Input 2 

Receive Enable 
(Common) 

Half Duplex 
TTL/DTL Transceiver 2 

Transmit Dats 2 
(OC) 

11 

0 

1 

1 

1 

1 

1 . 

1 
(13) 

Data 

1 

Data 

Data 

Data 

X 
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8T30 N,F 

AC ELECTRICAL CHARACTERISTICS TA = 25"C, VCC = 5.0V 

LIMITS 
PARAMETER TEST CONDITIONS UNIT 

MIN Tv.P MAX 

Propagation Delays 

TTL/DTL Transceiver Inputs ton Fig. 1,2 RL = 2200, CL = 50pF 14 25 ns 
to Transmit Outputs Ioff 14 20 ns' 

MOS Transceiver Inputs Ion Fig. 2; 3 RL = 2200, CL = 50 pF 23 70 ns 
to Transmit Outputs Ioff 23 50 ns 

TTL Wraparound Inputs to Ion Fig. 2, 4 RL = 2200, CL = 50 pF 120 175 ns 
Transmit Outputs Ioff RF = 11.2K, CF = 30 pF 36 75 ns 

Receive Inputs to 
TTL/DTL Transceiver Ion Fig. 2, 5 RL = 1000, CL = 30 pF 42 60 ns 
Outputs Ioff Fig. 2, 5 RL = 4KO, CL = 30 pF 13 20 ns 

Receive Inputs to MOS Ion Fig. 6, 7 RF = 11.2K, CF = 30 pF 14 35 ns 
Transceiver Outputs Ioff 106 135 ns 

Transmit Enable to ton Fig. 8, 9 RL = 2200, CL = 50 pF 19 40 ns 
Transmit Outputs Ioff 19 40 ns 

Receive Enable to 
TTL/DTL Transceiver ton Fig. 9, 10 RL = 4000, CL = 30 pF 46 60 ns 
Outputs toff Fig. 9, 10 RL = 4KO, CL = 30 pF 19 35 ns 

Receive Enable to MOS Ion Fig. 11, 12 RF = 11.2K, CF = 30 pF 20 50 ns 
Transceiver Outputs toff 115 155 ns 

LOGIC DIAGRAM 

o (PIN 14) Vee vee Vee 

o (PIN 7) GROUND 

110------1 Vee Vee 

10o--+-----+___, 

1-------4--013 

1----<>12 
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AC TEST FIGURES AND WAVEFORMS 

ton. toff TRANSCEIVER INPUTS TO 
TRANSMIT OUTPUTS 

INPUT VCc=SV VCC 

11 

4 

PULSE 
GENERATOR 112 8T30 J..:---_ ...... --o OUTPUT 

FIGURE 1 

ton. toff MOS TRANSCEIVER 
TO TRANSMIT OUTPUTS 

VCC=SV 

PULSE 
GENERATOR 1---'"1 112 8T30 !-=!-<h ___ --oOUTPUT r Cl =SOPF 

FIGURE 3 

ton. toll RECEIVE INPUTS 
TO TTLlDTL TRANSCEIVER OUTPUTS 

INPUT Vcc=SV VCC 

PULSE 
GENERATOR ~ .......... =! 1-=-_ ...... --0 OUTPUT r Cl =20PF 

·CL INCLUOES STRAY AND PROBE CAPACITANCE 

**tpw == 0,5 pSEC. ~RR == 1 MHz. Rout = 50 OHMS 
SEE FIGURE 2 FOR WAVEFORMS 

FIGURE 5 

8T30 N.F 

WAVEFORMS 

"
10NSl r- =:1 F"10NS 1t9D% 90%jJ---------S.OV 

INPUT 1.SV 1.SV 

'~~"~:1 w 

'"'~ \~ 1: ___ :~ 

..... 

'ClINClUDES STRAY AND PROBE CAPACITANCE 

**tpw == 0,5 ~SEC, PRR :! 1 MHz, Rout = 50 OHMS 

PULSE 

FIGURE 2 

ton. toll TTL WRAPAROUND INPUTS 
TO TRANSMIT OUTPUTS 

VCC 

~ ..... -<I'-__ -o OUTPUT 

11 

GENERA.TOR 1-~~4 112 8T30 

3 

-12V 

·CF. CllNClUDESSTRAY AND PROBE CAPACITANCE 

Htm 9; 0.5 ~SEC. PRR == , MHz, Rout e: 50 OHMS 

SEE FIGURE 2 FOR WAVEFORMS 

FIGURE 4 

ton. toff RECEIVE INPUTS TO 
MOS TRANSCEIVER OUTPUTS 

INPUT -12V 

PULSE 
GENERATOR ~""'_:!l 1-=-_ ...... --0 OUTPUT 

FIGURE 6 
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DUAL lIE/DIE 10 MOS IRANSCEIVER/PORI CONIROLLER 

AC TEST FIGURES AND WAVEFORMS (Cont'd) 

690 

ton, toff WAVEFORMS 

';;
10NSl t- -j F';;10NS .1 L- -s-r------. -5V 

yL:V 1.5~N 

~- q"--{:~ w 

'{,~ L~:: 
'CL INCLUDES STRAY AND PROBE CAPACITANCE 

**tpw eo 0.5 ,uSEe, PRR :!:! 1 MHz, Rout ~ 50 OHMS 

FIGURE 7 

ton. toff WAVEFORMS 

'CF INCLUDES STRAY AND P~oBE CAPACITANCE 
Utpw Ii!!! 0.5 pSEC. PRR == 1 MHz, Rout e: 50 OHMS 

FIGURE 9 

ton, toff RECEIVE ENABLE TO 
MOS TRANSCEIVER OUTPUTS 

INPUT VCC' 5V -12V 

3 

PULSE 2 
GENERATOR 1--<~...!1"'i1 1/28T30 .... 1'-+_--ic>oUTPUTS 

FIGURE 11 

TRANSMIT ENABLE TO TRAIliSMIT OUTPUTS 

INPUT VCC=5V 

FIGURE 8 

ton. toff RECEIVE ENABLE TO 
TTUDTL TRANSCEIVER OUTPUTS 

INPUT VCC=5V VCC 

GE~~~~~oR 1--<~...!1.!.!1 1/2 BT30 r:-. ......... ~-ooUTPUT 

INPUT 

OUTPUT 

·CF. CL INCLUDES STRAY AND PROBE CAPACITANCE 

**tpw So: 0.5 ,uSEe, PRR == 1 MHz, Rout == 50 OHMS 
SEE FIGU~E 2 FOR WAVEFORMS 

FIGURE 10 

ton. toff WAVEFORMS 

*CF INCLUDESSTRAV AND PROBE CAPACITANCE 

**tpw == 0.5 ,uSEC, PRR Q;: 11v.Hz. Rout == 50 OHMS 

FIGURE 12 

..... 

BUD 
8T30 N.F 



OUAL TTL/OTE TO MOS TRANSCEIVER/PORT CONIROLLER 

TYPICAL APPLICATION 

PROCESSOR-PORT CONTROLLER INTERFACE FOR HALF-DUPLEX TTL/MOS DATA TRANSMISSION 
... -------

PROCESSOR 

7439 

- ---, 
vee I 

I 
270 I 

TO OTHER 

8130 

8T30 N,F 

EMIT DATA OHMS i"PART"oi~:;~~WAY PORT CONTROLLERS 

RECDATA 

OMIT ENABLE 

I 
I 
I 
I ____________ J 

PORT CONTROLLER 
r------- -------------------, 

DTLmL 

DATA 
(HALF 

DUPLEXI 

, 

7439 

CONTROL 7400 

r----- -----------, 
VCC VCC I 

I 
I 
I 
I 
I MOSDATA 
I (HALF DUPLEXI 

I 

EMIT/REC { D-----< 3 

LOGIC D---< 7 ~"":""----I 

1/28T30 L _____________________ ~ 

VALID OPERATING MODES: 
1. PROCESSOR TRANSMITTING TO PORT 

CONTROLLER 
2. DTLlTTI HALF DUPLEX INPUT TRANS­

MITTING TO PROCESSOR 
3. MOS HALF DUPLEX INPUT TRANSMIT­

TING TO PROCESSOR 
4. WRAP AROUND INPUT TRANSMITTING 

TO MOS OUTPUT 

5. WRAP AROUND INPUT TRANSMITTING 
TO PROCESSOR 

6. PORT CONTROLLER IDLE (NEITHER 
SENDING NOR RECEIVING) RANDOM 
ACTIVITY ON PINS 1, 2, 5 DOES NOT 
AFFECT TWO WAY "PARTY LINE" PATH 

11110'111. 

, 
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DESCRIPTION 
The I/O Port is an 8-bit bidirectional data 
register designed to function as an I/O 
interface element in microprocessor sys­
tems. It contains B clocked data latches 
accessible from either a microprocessor 
port or a user port. Separate I/O control is 
provided for each port. The 2 ports operate 
independently, except when both are at­
tempting to input data into the I/O Port. In 
this case, the user port has prioiity. 

A master enable (ME) is provided that en­
ables or disables the I'P bus regardless of 
the state of the other inputs, but has no 
effect on the user bus. 

A unique feature of this family is its ability to 
start up in a predetermined state. If the clock 
is maintained at a voltage less than .BV until 
the power supply reaches 3.SV, the user port 
will always be all logic 1 levels, while the 
microprocessor port will be all logic 0 levels. 

692 

FEATURES PIN CONFIGURATION 
• Each device has 2 ports, one to the ~ser, 

the other to a microprocessor. 110 Ports 
are completely bidirectional 

F,N PACKAGE 

• Ports are independent, with the user port 
having priority for data entry 

• User data input synchronous 
• The user data bus is available with tri­

state (8T32, 8T36) or open collector 
(8T33, 8T35) outputs 

• At power up, the user port outputs are 
high 

• Tri-state TTL outputs for high drive capa­
bility 

• Directly compatible with the 8X300 Mi­
crocontroller 

• Operates from a single 5V power supply 
over a temperature range of O·C to +70·C 

BLOCK DIAGRAM 

10fI8I1S\..ICES r-----------------, 
I I 
I I 
I I 
I I 

I 
I 

: '-1-..,-_", 
I 
I 
I 
I 
I 
I 
I 
I 
L_ 

li!lnotiDI 

.. 

BT31-N,F 



PIN DESIGNATION 

PIN 

1-8 

16-23 

10 

9 

11 

15 

14 

13 

24 

12 

-
BIC 

H 
L 
H 

SYMBOL NAME AND FUNCTION TYPE 

UDO-UD7: User Data I/O Lines. Bidirectional data lines to Acitve high 
communicate with user's equipment. three-state 

IVO-IV7: Microprocessor Bus. Bidirectional data lines to Active low 
communicate with controlling digital system. three-state 

BIC: Input Control. User input to control writing into Active low 
the I/O Port from the user data lines. 

BOC: Output Control. User input to control reading Active low 
from the I/O Port onto the user data lines. 

ME: Master Enable. System input to enable or dis- Active low 
able all other system inputs and outputs. It has no 
effect on user inputs and outputs. 

WC: Write Command. When WC is high, stores con- Active high 
tents of IVO-IV7 as data. 

RC Read Command. When RC is low, data is Active low 
presented on IVO-IV7. 

MCLK: Master Clock. Input to strobe data into the Active high 
latches. See function tables for details. 

VCC: 5V power connection. 

GND: Ground. 

--
BOC MCLK USER DATA BUS FUNCTION 

L X Output Data 
X H Input Data 
H X Inactive 

H = High Level L = Low Level X = Don't care 

Table 1 USER PORT CONTROL FUNCTION 

ME 
-

WC MCLK iiC MICROPROCESSOR BUS RC 
FUNCTION 

L L L X X Output Data 
L X H H H Input Data 
X H L X X Inactive 
X X H X L Inactive 
H X X X. X Inactive 

Table 2 MICROPROCESSOR PORT CONTROL FUNCTION 

Si!lDotiCS 

8T31-N,F 

USER DATA BUS CONTROL 
The activity of the user data bus is con­
trolled by the BIC and BOC inputs as shown 
in Table 1. 

The user data input is a synchronous func­
tion with MCLK. A low level on the BIC input 
allows data on the user data bus to be 
written into the data latches only if MCLK is 
at a high level. A low level on the BIC input 
allows data on the user data bus to be 
latched regardless of the level of the MCLK 
input. 

To avoid conflicts at the data latches, input 
from the microprocessor port is inhibited 
when BIC is at a low level. Under all other 

. conditions the 2 ports operate independ­
ently. 

MICROPROCESSOR 
BUS CONTROL 
As is shown in Table 2, the activity of the mi­
croprocessor port is controlled by the ME, 
Re, WC and BIC inputs, as well as the state 
of an internal status latch. BIC is included to 
show user port priority over the microproc­
essor port for data input. 

BUS OPERATION 
Data written into the I/O Port from one port 
will appear inverted when read from the 
other port. Data written into the I/O Port 
from one port will not be inverted when read 
from the same port. 
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INTERFACE VECIOR (IVl BYTE 

DESCRIPTION 
The Interface Vector (IV) Byte is an 8-bit bi-directional data 
register designed to function as an I/O interface element in 
microprocessor systems. It contains eight clocked data latches 
accessible from either a microprocessor (IV) port or a user port. 
Separate I/O ·control is provided for each· port. The two ports 
operate independently, except when both are attempting to 
input data into the IV Byte. In this case, the user port has prior­
ity. 

A unique feature of the IV Byte is the way in which it is addres­
sed. Each IV Byte has an 8-bit, field programmable address, 
which is used to enable the microprocessor port. When the SC 
control signal is high, data at the microprocessor port is treated 
as an address. If the address matches the IV Byte's internally 
programmed address, the microprocessor port is enabled, al­
lowing data transfer through it. The port remains enabled until 
an address which does not match is presented, at which time 
the port is disabled (data transfer is inhibited). A Master Enable 
input (ME) can serve as a ninth address bit, allowing 512 IV 
Bytes to be individually selected on a bus, without decoding. 
The user port is accessible at all times, independent of whether 
or not the microprocessor port is selected. 
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PIN CONFIGURATION 

F,N PACKAGE 

BLOCK DIAGRAM 

I~I~I~I~ I~ I~I~ I~ 

~ 
I DRIVERS/ J- ADDRESS I-RECEIVERS COMPARATOR 

AND I-
STATUS 
LATCH 

1 I DATA LATCHES 

~ CONTROL 
LOGIC 

I DRIVERS! }-J RECEIVERS 

01111111 



INTERFACE VECTOR (IV) BYTE 

FUNCTIONAL DESCRIPTION 
USER DATA BUS CONTROL 
The activity of the User Data Bus is controlled by the BIC and 
BOC inputs as shown in Table 1. (H represents high, L repre­
sents low.) 

Table 1 
BIC and BOC function Control 

BIC BOC MCLK USER DATA BUS 

H L X Output Data 

L X H Input Data 

L X L Inactive 

H H X Inactive 

To avoid conflicts at the Data Latch, input from the mi­
croprocessor port is inhibited when BIC indicates user data is 
being input. Under all other conditions, the two ports operate 
independently. 

INTERFACE VECTOR BUS CONTROL 
As is shown in Table 2, the activity of the microprocessor port 
(IV Bus) is controlled by the ME, SC, WC and BIC inputs, as 
well as the state of an internal status latch. BIC is included to 
show user port priority over the microprocessor port for data 
input. 

TABLE 2 
MICROPROCESSOR PORT FUNCTION CONTROL 

Status 

ME SC WC MCLK BIC Latch 

IVBX 

Function 

L L L 

L L H 

L H L 

L H H 

L H H 

L X H 

L H X 

L L H 

L L X 

H X X 

X 

H 

H 

H 

H 

L 

L 

H 

X 

X 

X 

H 

X 

L 

H 

X 

X 

L 

X 

X 

SET 

SET 

X 

X 

X 

X 

X 

X 

Output Data 

Input Data 

Input Address 

Input Address 

Input Data 

and Address 

Inactive 

Inactive 

Inactive 

not set Inactive 

X Inactive 

Each IV Byte's status latch stores the result of the most recent 
IV Byte select; it is set when the IV Byte's internal address 
matches the IV Bus. It is cleared when an address that differs 
from the internal address is presented on the IV Bus. In normal 
operation, the state of the status latch acts like a master enable; 
the microprocessor port can transfer data only when the status 
latch is set. 

SH2/SH] 

When SC and WC are both high, data on the IV Bus is accepted 
as data, whether or not the IV Byte was selected. The data is 
also interpreted as an address. The IV Byte sets its select 
status if its address matches the data read when SC and WC 
were both high; it resets its select status otherwise. 

BUS OPERATION 
Data written into the IV Byte from one port will appear inverted 
when read from the other port. Data written into the IV Byte from 
one port will not be inverted when read from the same port. 

Figure 1 shows various ways to use the IV Byte in a system by 
controlling the states of the BIC and BOC lines. BYTE 1 is for 
input only, BYTE 2 is for output only, BYTE 3 is bidirectional 
under user control. BYTE 4 is output only (6 bits) with two bits 
reserved for system control of BYTE 5. 

CONTROL 

8X300 
INTERPRETER 

IVB07 

FIGURE 1 
SOME IV BYTE CONFIGURATIONS 

lagnolill 695 



INTERFACE VECTOR (IV) BYIE BUilBUl 

AC TEST CIRCUITS AND WAVEFORMS 

D, 

", 
DIN.1 

DIN2 

DIN3 

DIN4 

{ 

696 

Vee" S.OV 

DOUTl 

1 °OU12 

°OU13 

°OU14 

ROUT 1 

1 ROUT 2 

ROUT 3 

AOUT4 

'::' 

2.6V Vee'" S.OV 

DOUT 1 

D, °OU12 

", DOUT 3 

DIN1 °OUT4 

DIN2 ROUT 1 

DIN3 ROUT 2 

°IN4 RaUi3 

ROUT4 

'::' 

PROPAGATION DELAY (DOUT TO ROUT) 

2.6V 

92 

'3k 

PROPAGATION DELAY (DIN TO DOUT) 

2.6V 

1 3. 

2 •• 

'::' 

INPUT PULSE: 
tr = tf = 5ns (10% to 90%) 
freq = 10MHz (50% duty cycle) 
Amplitude'?' 2.6V 

-1l-
~ 

I I I I 
------I ton 1"--' ~l toft 1-4--

INPUT PULSE: 
tr = tf = 5ns (10% to 90%) 
freq = 10MHz (50% duty cycle) 
Amplitude = 2.6V 

PROPAGATION DELAY (DATA ENABLE TO DATA OUTPUT) 
2.6V Vee 

DOUT 1 

} D, °OU12 

", DOUT 3 
24k 

DIN, °ooT4 

DIN2 ROUT 1 

DIN3 ROUT 2 
5k 

(PROBE) 

DIN4 ROUT 3 

ROUT 4 

'::' 

IlnD1il1 

5.0V 

7. 

'::' 

~1.5V 
~I k-
_I'pzl~ -I'pzlj--;-n j·;r 

~''''' 
INPUT PULSE: 
tr = tf = 5ns (10% to 90%) 
freq = 5MHz (50% duty cycle) 
Amplitude = 2.6V 



INTERFACE VECTOR (IV) BYIE STl2!ST3E 

PIN DESCRIPTION 
PIN SYMBOL NAME AND FUNCTION TYPE 

1-8 UDO - UD7: User Data I/O Lines. Bidirectional data lines to com- ACTIVE HIGH 

municate with user's equipment. Either tri-state or 
open collector outputs are available. 

16-23 IVBO -IVB7: Interface Vector Bus. Bidirectionaltri-state data lines ACTIVE LOW 

to communicate with controlling digital system (mi-
croprocessor). 

10 BIC: Byte Input Control. User input to control writing into ACTIVE LOW 

the IV Byte from the User Data Lines. 

9 BOC: Byte Output Control. User input to control reading ACTIVE LOW 

from the IV Byte onto the User Data Lines. 

14 SC: Selected Command. When SC is high and WC is low, ACTIVE HIGH 
data on IVBO - IVB7 is interpreted as an address. IV 
Byte selects itself if its address is identical to IV bus 
data; it de-selects itself otherwise. 

15 WC: Write Command. When WC is high and SC is low, IV ACTIVE HIGH 

Byte, if selected, stores contents of IVBO - IVB7 as 
data. 

11 ME: Master Enable. System input to enable or disable all ACTIVE LOW 

other system inputs and outputs. It has no effect on 
user inputs and outputs. 

13 MCLK: Master Clock. Input to strobe data into the latches. 

24 VCC: 5 volt power connection. 

12 GND: Ground. 

PARAMETER MEASUREMENT INFORMATION 

Load Circuit for Open COUector Outputs 

330 

OUTPUT 0--1 ............. -<> ~g~~T 

r 
NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS. 

IIJDOIIII 

Load Circuit for Tristate Outputs 

1= _ . t-.o TEST ~ ~l 
'"~n: roo, ; ~I 

SI0P'EN 
S2CLOSEO 

SI CLOSEO 
S2 OPEN 

NOTE: ALL RESISTORS VALUES ARE TYPICAL ANO IN OHMS. 
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INTERFACE VECTOR (IV' BYTE 8132/81314 

AC ELECTRICAL CHARACTERISTICS 
(Limits apply for VCC = 5V ± 5% and C!' C ..; T A ;;. 7C!' C unless specified otherwise.) 

Parameter Symbol Input Output Conditions 
Limits 

Units 
Min. Typ. Max. 

User Data Delay (Note 1) tpD UDX IVBX CL = 30pF 19 ns 

MCLK IVBX CL = 30pF 36 ns 

User Output Enable tOE BIC UDX CL= 30pF 26 ns 

BOC UDX CL = 30pF 28 ns 

User Output Disable tOD BIC UDX CL = 30pF 22 ns 

BOC UDX CL = 30pF 13 ns 

IV Data Delay (Note 1) tpD IVBX UDX CL = 30pF 32 ns 

MCLK UDX CL = 30pF 40 ns 

IV Output Enable tOE ME IVBX CL = 30pF 16 ns --
SC IVBX CL = 30pF 16 ns 

WC IVBX CL = 30pF 16 ns 

IV Output Disable too ME IVBX CL = 30pF 15 ns --
SC IVBX CL = 30pF 15 ns 

WC IVBX CL = 30pF 15 ns 

Clock Pulse Width tw MCLK 20 ns 

Setup Time (2) tSETUP UDX 9 ns 

BIC 22 ns 

IVBX (Note 5) 37 ns 

ME (Note 5) 23 ns 

SC (Note 5) 23 ns 

WC (Note 5) 12 ns 

Hold Time (2) tHOLD UDX (Note 5) 16 ns 

BIC (Note 5) 3 ns 

IVBX (Note 5) 11 ns 

ME (Note 5) 0 ns 

SC (Note 5) 0 ns 

WC (Note 5) 4 ns 

NOTES: 
1. Data delays referenced to the clock Bfe valid only if the input data is stable at the arrival of the clock and the hold time requirement is met. 
2. Setup and hold times given are for "normal" operation. BIC setup and hold times afe for a user write operation. SC s~tupand hold times are for an IV Byte select operation. we 

setup and hold times Bre for an IV Bus write operation. ME setup and hold times are for both IV write and select operations. 

698 



INTERFACE VECIOR (IV) BYTE 

INPUT 
DATA 

OUTPUT 
DATA 

INPUT WAVEFORM 

DATA DELAY TIMES 
(INPUT DATA REFERENCED-CLK = '1') 

SETUP AND HOLD TIMES 

CLK----------------~ 

DATA AND 
CONTROL 1.SV 

ADDRESS PROGRAMMING 
The IV Byte is manufactured such that an address of all high­
levels (> 2V) on the IV Data Bus inputs matches the Byte's 
internal address. To program a bit so a low-level input « O.SV) 
matches, the following procedure should be used: 

1. Set all control inputs to their inactive state (Ble = BOe = 
ME = Vee, sc = we = MeLK = GND). Leave all IV Data 
Bus I/O pins open. 

IH2/lln 

INPUT 
DATA 

OUTPUT 
DATA 

I 
I 
I 
I 
I 
I 

CLOCK PULSE WIDTH 

DATA DELAY TIMES 
(CLOCK REFERENCED) 

I 
I 
I 
I 
I 
I I / 
j--'PD--i 

I I I I 

~t 1'5~ 1.5V 

\ 

OUTPUT ENABLE AND DISABLE TIMES 
(TRISTATE OUTPUTS) 

lOW lEVEL 
.-____ --=E;;,;NABLING 

~I * CONTROL \ 1/ 
OUTPUT 1.5V 1.5V 

I \ 'I ~~~~t~':;EL 
L'--I------J I '---"":;;'; 

DATA 
OUTPUT 1 

DATA 
OUTPUT 2 

...,.....,.!-,_to,..E;,.,--l j+'OD..j 

I I I 
I I 

"'-"-l'-'-~~ ___ -+I "";;;'::"<14-0'-'::""":"'" -VOL 

WAVEFORM #1 IS FOR AN OUTPUT WITH INTERNAL CONDITIONS SUCH THAT THE 
OUTPUT IS LOW WHEN THE TRI·STATE DRIVER IS ENABLED. WAVEFORM =2 IS FOR 
THE OPPOSITE CONDITION. 

2. Raise Vee to 7.75 V ± .25V. 

3. After Vee has stabilized, apply a programming pulse to the 
User Data Bus bit where a low-level match is desired. The 
voltage should be limited to 1SV; the current should be lim­
ited to 75 mA. Apply the pulse as shown in Diagram 1. 

4. Return Vee to OV (Note 6). 
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5. Repeat this procedure for each bit where a low-level match 
is desired. 

6. Verify that the proper address is programmed by setting the 
Byte's status latch (iVBO ~ IVB7 = desired address, ME = 
WC = L, SC = MCLK = H) and attempting to write through 
the IV Byte (BOC = SC = ME = L, BIC = WC = MCLK = H). 
If the proper address has been programmed, data presented 
at the IV Bus will appear inverted on the User Bus outputs. 
(Use normal VCC and input voltages for verification.) 

After the desired address has been programmed, a second 
procedure must be followed to isolate the address circuitry. The 
procedure is: 

DIAGRAM 1 
ADDRESS PROGRAMMING PULSE 

/\. /\ 7.SV 

vccp Ji-'SEC.~'-J '- ov 

I I 
ADDRESS 
PROGRAMMING 
PULSE J'L'BV 

I I 
I I OV 

'DOnS <', < ,.S j+-< 'mS-i 

1. Set VCC and all control inputs to OV. (VCC = BIC = BOC = 
ME = SC WC = MCLK = OV). Leave all IV Data Bus 1/0 pins 
open. 

2. Apply a protect programming pulse to every User Data Bus 
pin, one at a time. The voltage should be limited to 14V; the 
current should be limited to 150mA. Apply the pulse as 
shown in Diagram 2. 

3. Verify that the address circuitry is isolated by applying 7V to 
each User Data Bus pin and measuring less than 1 mA of 
input current. The conditions should be the same as in step 1 
above. The rise time on the verification voltage must be 
slower than 100,,"s. 

DIAGRAM 2 
PROTECT PROGRAMMING PULSE 

PROTECT 
PROGRAMMING 
PULSE 

,0% 

-1.,1-

JL '4V 

, I 

I I ov 
I I 

" > 'oo.s 1-> 'mS--+! 

PROGRAMMING SPECIFICATIONS 
Parameter Symbol Conditions Limits Units 

Min. Typ. Max. 

Programming Supply Voltage VCCP V 

Address 7.5 8.0 V 

Protect 0 V 

Programming Supply Current ICCp VCCP = 8.0V 250 mA 

MAX TIME VCCP > 5.25V 1.0 sec. 

Programming Voltage 

Address 17.5 18.0 V 

Protect 13.5 14.0 V 

Programming Current 

Address 75 mA 

Protect 150 mA 

Programming Pulse Rise Time 

Address .1 1 ,,"sec 

Protect 100 ,,"sec 

Programming Pulse Width .5 1 mS 

NOTES: 
6. If all programming can be done In less than I second, Vee may remain at 7.75V for the enlire programming cycle. 
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QUAD 8US TRANSCEIVER .ITM 3 STATE DUTPU I S 

DESCRIPTION 
The 8T34 is a quad transceiver with a com­
mon two input driver disable control. Tri­
state driver outputs together with low input 
current requirements for the receivers offer 
extreme versatility in bus organized data 
transmission systems. The data busses may 
be terminated or unterminated. 

Drivers in the third output state (Hi-Z) load 

TRUTH TABLE 

DISABLE DISABLE 

MODE 
A B 

Receive H X 
Receive X H 
Drive L L 
Drive L L 

the bus only with negligible current. The 
receiver input current is low, allowing at 
least 100 driverlreceiver pairs to utilize a 
single bus. The receiver incorporates hys­
teresis to provide maximum noise im­
munity. In addition the receiver does not 
load the bus with Vee = OV as it may be the 
case when peripherals drive a common 1/0 
bus and are shut off. 

DRIVER BUS RECEIVER 

BUS 
IN 

IN OUT 
OUT 

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

DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITIONS 

VIL Input LOW voltage, Receiver 
VIH Input HIGH voltage, Receiver 

VIL Input LOW voltage, Driver 
VIH Input HIGH voltage, Driver 

Vie Clamp Vee = Min, liN = -12mA 

VOL Output LOW voltage Vee = Min 
Receive 10L = 16mA 
Bus 10L = 50mA 

VOH Output HIGH voltage Vee = Min 
Receive 10L = -400!LA 
Bus 10L = 1O.4!LA 

IlL Input current LOW Vee = Max, VIN = 0.4V 

IIH Input HIGH current Vee = Max 
Disable and driver VIN = 2.4V 
Bus, power on VIN = 4.0V 
Bus, power off VIN = 4.0V 

lOS Short circuit output current Vee = Max, VIN = OV, Your = OV 
Receive 
Driver 

lee Supply current Vee = Max, VIN = 2.0V 

SrgOotiCS 

8134 

8T34N 

PIN CONFIGURATION 

A PACKAGE 

8T34 
UNIT 

Min Typ Max 

1.5 2.0 V 
0.8 1.5 V 

0.8 V 
2.0 V 

-1.0 -1.5 V 

0.25 0.4 V 
0.7 V 

2.4 V 
2.4 V 

-1.6 mA 

50 !LA 
20 100 !LA 
20 100 !LA 

-18 -33 -55 mA 
-60 -80 -105 mA 

60 mA 
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AC ELECTRICAL CHARACTERISTICS TA = 25°C, Vee = 5.0V 

PARAMETER TO FROM 
8T34 

TEST CONDITIONS 
Min Typ Max 

Propagation delay 
tLZ LOW Bus Disable Load 1, Cl = 15pF; 3 9 30 

Waveform 3 
tHZ HIGH Bus Disable Load 1, Cl = 15pF; 8 15 30 

Waveform 4 
tZl LOW Bus Disable Load 1, Cl = 50pF; 8 18 30 

Waveform 4 
tZH HIGH Bus Disable Load 1, Cl = 50pF; 5 10 30 

Waveform 3 
tPlH Bus Driver Load 3, Waveform 5 3 6 15 
tPHl Bus Driver Load 3, Waveform 5 4 9 20 
tPlH Bus Receiver Load 2, Waveform 6 12 27 40 
tPHl Bus Receiver Load 2, Waveform 6 5 14 25 

PARAMETER MEASUREMENT INFORMATION 

LOAD CIRCUIT FOR 
TRI-STATE OUTPUTS 

VOLTAGE WAVEFORMS 

TEST 
POINT 

OUTPUT 
CONTROL ~ . 
(LOW~LEVEL ~.5V ENABLING) .... _____ _ 

ILZ_I 
~----~4.5V 

:~ g~~:ED. 1.5V 

_IZH_I 
~10PEN. 1.SV 

82 CLOSED 
------~ov 

WAVEFORM 3 

~
3Y 

1.5V 

1---------- ov IZL-i 
81 AND . --I . 1 ~~~~gsEol-"' •. 5Y 

~TVOL 
1 O.5V V 
~ ---- OH ~ __ ~1.5V 
-I S1AND 

52 CLOSED 

WAVEFORM 4 

FROM OUTPUT 
UNDER TEST PROPAGATION DELAY TIMES 

(SEE NOTE 1) C l 1kn 

INPU:../'.5V . ,~;----- 3V 

'pHL k1 I ---;- 'pLH OV 

~r-r: YOH 
OUT~OF-PHASE 1.SV 1.SV 

OUTPUT ----- VOL 1.5V 

LOAD 1 WAVEFORM 5 WAVEFORM 6 

9111 ~VCCRL = 390n 

FROM OUTPUT TEST 
UNDER TEST POINT 

I CL='5pF 

200 r CL= SOpF 

NOTES 

1. CL includes probe and jig capacitance 
2. Pin diodes are IN3064 

LOAD 2 LOAD 3 
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UNIT 

ns 

ns 

ns 

ns 

ns 
ns 
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HEX 8US RECEIVER WITII IIYSIUESIS SCHMITT TRIGGER 

DESCRIPTION PIN CONFIGURATION 
The 8T37 is a hex bus receiver with hysteresis organ ized as two 
triple receivers with separate disable lines for each group. Typi­
cally the devices may be used in bus organized data transmis­
sion systems interconnected by terminated lines. The low input 
current requirement allows several drivers and receivers to 
communicate over a common bus in "party line" fashion. A 
power-up or power-down sequence of the receiver will not af­
fect the bus. Built in hysteresis provides maximum noise im­
munity and makes the 8T37 also an ideal Schmitt trigger in 
those applications where the non-linear input characteristics of 
standard TTL are undesirable. ' 

Low input current requirements make the hex-inverter inputs 
compatible with MaS/CMOS in addition to DTUTTL. All inputs 
have clamping diodes to simplify systems design. The receiver 
outputs as well as the disable inputs are TTUDTL compatible. 

AC ELECTRICAL CHARACTERISTICS TA = 25° C, VCC = 5.0V 

LIMITS 
PARAMETER TEST CONDITIONS 

MIN TYP MAX 

Propagation Delays 
(ton, toll) 

Receiver ton 10 30 
toll RL = 4000 20 30 

Disable ton CL = 15pF 9 15 
toll 11 15 

AC TEST FIGURE AND WAVEFORMS 

IN 4 1 

OUT4 2 

OUT 5 • 

IN,6 5 

OUT 6 • 

DISABLE 1 

GND 8 

UNIT 

ns 
ns 
ns 
ns 

2.3V 

- 'on 

NOTES: 
1. Including probe and jig capacitance 
2, All diodes are 1 N3064 
3. Pulse generator characteristics P.A. = 

3,5V 

loUT = 50~ 
PRR = lMHz 
Ir = If'" 10 ns (10% 10 90%) 
Duly Cycle = 50% 

4. When testing receiver, Disable = 0; when 
testing disable. Receiver = O. 

• TO BE ANNOUNCED 

EACH TERMINATOR IS 120 OHMS THE VE­
NIN'S EQUIVALENT CIRCUIT, USING FLAT 
RIBBON A MAXIMUM REASONABLE 
LENGTH IS 50 FT, FROM WHICH THE 
COMBINED LENGTH OF ALL TAPS OR 
STUBS SHOULD BE SUBTRACT, ED, 

TYPICAL APPLICATION 

5V 

180n 

,----1 
I, 1 
I 1 
1 1 

390n 1 I 
11/4 I 1,/4 
I.!'T~ __ ....J ~43!... __ J 

8T37 

8T37N 

• DISABLE 

1.3V 

5V 

1 son 

- -:1 
I 
I 
1 
1 

390n 

1 
_...J 

-= 
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HEX IUS RECEIVER WITII IIYSTERESIS SCIIMIIT TRIGGER 

SCHMITT TRIGGER 
The receiver transfer curve shown makes the 8T37 ideal in a 
variety of Schmitt Trigger and waveshaping applications. 

C-MOS TO TTL INTERFACE 

704 

8T37N 

TRANSFER CURVE 

Your 

L __________ VIN 

1.3V 2.3V 



OBJECTIVE SPECIFICATION DESCRIPTION 
The 8T38 is a quad bUl, transceiver with a common two input 
disable control for the drivers. Open collector driver outputs 
together with low input requirements for the receivers offer ex­
treme versatility in low cost bus organized systems. 

PIN CONFIGURATION 

Busses may be terminated at both ends such that up to 100 
driver/receiver pairs can utilize a common data bus. The re­
ceiver incorporates hysteresis to provide maximum noise im­
munity. In addition the receiver does not load the bus when 
VCC =0. 

In those applications wlllere only bus receiver are required the 
8T380 quad bus receiver should be considered. 

TRUTH TABLE 

MODE DISABLE iolSABLE DRIVER BUS RECEIVER 

A B IN OUT 

RECEIVE 1 X X 1 0 

RECEIVE X 1 X 0 1 
DRIVE 0 0 1 0 1 
DRIVE 0 0 0 1 0 

AC ELECTRICAL CHARACTERISTICS (TA = +25" C, VCC = 5.0V) 

PARAMETER TEST CONDITIONS 
MIN 

tpHL Disable to Bus Load 2 11 

Vin = OVlo 3V 

tpLH Disable to Bus Measured from Vin = 1.5V 15 

to Vbus = 1.5V 

tpHL Driver to Bus 5 

tpLH Driver to Bus 5 

tpHL Bus to Receiver 5 
Load 1 Waveform 1 

tpLH Bus to Receiver 12 

SWITCHING PARAMETER MEASUREMENT INFORMATION 

LIMITS 
TYP 

19 

23 

12 

12 

14 

27 

WAVEFORM 1 LOAD CIRCUITS 

JrVCC

RL.39oo 

FROM OUTPUT TEST 
UNDER TEST POINT 

I CL=1SpF 1.SV 

LOAD 1 

8T38N 

MAX 
UNIT 

30 ns 

35 ns 

20 ns 

25 ns 

25 ns 

40 ns 

9111 

LOAD 2 
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DESCRIPTION 
The 8T80 quad 2-il'lput NAND 
interface gate arid the 8T90 Hex 
inverter interface buffer are level 
translators that adapt standard 5V 
DTLlTTL logic to voltage levels of 
up to 30V. 

The 8T80 performs the NAND 
function for positive logic (high 
level = logic "1 ") and the 8T90 per­
forms the inverting function. 

The output structure of the 8T801 
90 is a high voltage transistor with 
uncommitted collector which al­
lows logic swings up to 30 volts. 
The "bare" collector is useful for 
collector logic or wired-and con­
nections. 

Applications include TTL to MOS 
interface, lamp and relay driving as 
well as high level logic interfaces. 

CIRCUIT SCHEMATIC 

V,N 

NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS. 

NOTE: COMPONENT VALUES ARE TYPICAL. 

706 

8T80 N,F,W 

PIN CONFIGURATIONS 

N,F PACKAGE W PACKAGE 

AC CHARACTERISTICS TA = 2SO C, VCC = 5.0V 

PARAMETER TEST CONDITIONS 

Turn-on Delay RL = 1.43K 
Storage Time CL = 30pF 

AC TEST AND WAVEFORMS 

INPUT OUTPUT 
+30V 

RL 
1.43K 

LIMITS 
UNIT 

MIN TYP MAX 

35 55 ns 
40 95 ns 

~5"" 
INPUT 

tON ts 
OUTPUT . c: }2 

INPUT PULSE: AMPLITUDE = 3.BV, P.w. = 1".oc, I, = If = 1 Onsec. 



DESCRIPTION 
The 8T80 quad 2-input .NAND 
interface gate and the 8T90 Hex 
inverter interface buffer are level 
translators that adapt standard 5V 
DTUTTL logic to voltage leve!s of 
up to 30V. 

The 8T80 performs the NAND 
function for positive logic (high 
level = logic "1" and the 8T90 per­
forms the inverting function. 

The output structure of the 8T801 
90 is a high voltage transistor with 
uncommitted collector which al­
lows logic swings up to 30 volts. 
The "bare" collector is useful for 
collector logic or wired-and con­
nections. 

Applications include TTL to MOS 
interface, lamp and relay driving as 
well as high level logic interfaces. 

CIRCUIT SCHEMATIC 

Vee 

V,. 

NOTE: COMPONENT VALUES ARE TYPICAL. 

8T90 N,F,W 

PIN CONFIGURATIONS 

F PACKAGE W PACKAGE 

AC CHARACTERISTICS TA = 25° C, VCC = 5.0V 

LIMITS 
UNITS 

CHARACTERISTIC MIN. TYP. MAX. TEST CONDITIONS 

Turn-on Delay 35 55 ns RL = 1.43K 

Storage Time 40 95 ns CL = 30pF 

AC TEST FIGURE AND WAVEFORMS 

INPUT OUTPUT 
+3OV 

~ ~ INPUT 

OUTPUT 'ON t:-= to.K. 
50% 10% 

INPUT PULSE: AMPLITUDE = 3.6V, P.W. = 1,,08C, II = If = 10nssc. 
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OBJECTIVE SPECIFICATION DESCRIPTION 
The 8T93 Hex Inverter interface elements have been designed with Schottky TTL technol­
ogy. This makes it possible to combine ultra-high speed with a low current PNP input 
structure. Because of its low input current requirements the 8T93 is ideal in applications 
such as bus receivers, low power TTL interfaces as well as MOS and C-MOS to TTL 
buffers. The 8T93 has active pullups. 

AC ELECTRICAL CHARACTERISTICS T A = 25° C, VCC = 5V 

PARAMETER TEST 
CONDITIONS MIN 

Propagation Delay 
RL = 280 

ton, toll CL = 15 pF 

AC TEST FIGURE AND WAVEFORMS 

Input 

tR. tF = 2.5ns .". 
PW = SOns 
All diodes 1 N3064 
CL includes probe and 

jig capacitance 

708 

r------.,.----, 
Output I 5V 

I 
I 
I 
I RL • 280n 

I 

I 
1I68T93 I 

I I r CL • 15pF 

1__ 

~..!;-=~':.. ____ ~_...J 

LIMITS 
TYP MAX 

5 

UNIT 

ns 

8T93 N,F 

PIN CONFIGURATION 



HEX INVERTER HIGH SPEED OPEN£OLLECTOR (UP INPUTS) 

OBJECTIVE SPECIFICATION DESCRIPTION 
The 8T94 Hex Inverter interface elements have been designed with Schottky TTL technol­
ogy. This makes it possible to combine ultra-high speed with a low current PNP input 
structure. Because of its low input current requirements the 8T94 is ideal in applications 
such as bus receivers, low power TTL interfaces as well as MOS and C-MOS to TTL 
buffers. 

AC ELECTRICAL CHARACTERISTICS T A = 25° C, VCC = 5V 

PARAMETER TEST CONDITIONS 

Propagation Delay 
ton, toff RL = 280 

CL = 15 pF 

AC TEST FIGURE AND WAVEFORMS 

tR' tF = 2.Sns 
PW = SOns 
All diodes 1 N3064 

Input 

CL includes probe and 
jig capacitance 

1----, 
Output I 5V I 

I I 
I I 
I RL 0 I 
1 28m , I 

I I 
X>--+--' I 

I 
I 
I 

CL 0 I 
I'5PF I 

I - I 
L8~,,--,=~D_J 

LIMITS 

MIN TYP MAX 

6 

SI!IDOliCS 

UNITS 

ns 

Inc 
8T94 N,F 

PIN CONFIGURATION 
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DESCRIPTION 
Each of the 3-State Bus Interface Elements 
described herein has low current PNP in­
puts and is designed with Schottky TTL 
technology for ultra high speed. The de­
vices are used to convert TTLlDTL or 
MaS/CMOS to 3-state TTL Bus levels. For 
maximum systems flexibility the ST95 and 
ST97 do so without logic i,nversion, where­
as, the ST96 and ST9S provide the logical 
complement of the input. The ST95 and 
ST96 feature a common control line for all 
six devices, whereas, the ST97 and ST9S 
have control lines for four devices from one 
input and two from another input. 

710 

PIN CONFIGURATIONS 

N,F PACKAGE 

an. 

~r-~ur--'L~vee 

a_ 

TRUTH TABLE 

015 2 

IN. 

OUTa 

INS 

Vee 

DI82 

IN. 

OUT. 

IN. 

IN. 

DEVICE 
DISABLE DISABLE 

DIS1 DIS4 

0 -
0 -

ST95 0 -
1 -
1 -
0 -
0 -

ST96 0 -
1 -
1 -

- 0 

ST97 - 0 
- x 
- 1 

- 0 

ST9S - 0 
- x 
- 1 

'Output 5-6 only "Output 1-4 only x = irrelevant 

SI!IDotiCS 

ST95-N,F. ST96-N,F • ST97-N,F. ST9S-N,F 

N,F PACKAGE 

Vee 

0152 

IN. 

OUT6 

INS 

IN. 

INPUT 
INPUT OUTPUT 

D1S2 

0 0 0 
0 1 1 

x H-z 
0 x H-z 
1 x H-z 

0 0 1 
0 1 0 
1 x H-z 
0 x H-z 
1 x H-z 

0 0 0 
0 1 1 
1 x H-z* 
x x H-z** 

0 0 1 
0 1 0 
1 x H-z* 
x x H-z** 



DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITIONS 
LIMITS 

Min Typ Max 

Input voltage 
V,l Low 0.8 
V,H High 2.0 
Vie Clamp Vee = MIN, liN = -12mA 

Input 1.5 
Output to ground 1.5 

Output voltage Vee= MIN 
VOL 10l= 48mA 0.5 
VOH 10H = 5.2mA 2.4 

I nput current Vee = MAX, V,N = 0.5V 
ill Low D,S = 0.5V -400 

D,S = 2.0V (third state) -40 
IIH High V,N = 2.4V 40 
los Short circuit output current Vee = MAX, V,N = OV, VOUT = OV -40 -80 115 

AC ELECTRICAL CHARACTERISTICS TA = 25°C, Vee = 5.0V 

UNIT 

V 
V 

V 
V 

V 
V 

p.A 
p.A 
p.A 
p.A 

8T95-N,F • 8T96-N,F • 8T97-N,F • 8T98-N,F 

AC TEST CIRCUIT 

Input Characteristics 

., 
~20011 
tv 

PA = 3V, f = lMHz IR = IF"; 10ns 110% 10 90%) 
CL includes probe and jig capacitance. 

PARAMETER TO 
ST9S/97 ST96/9S 

FROM TEST CONDITIONS 
Min 

Propagation delay 
tON 'Outputs Inputs 3 
tOFF Outputs Inputs 3 

Disable to Outputs 
tpOH High Z Low S" 82 are closed, Cl = 5pF 3 
tPlH High Z High 8" 82 are closed, Cl =5pF 3 
tPHO Low High Z 8, is closed, 82 isopen; 

Cl = 50pF 12 
tpHl High High Z 8, is open, S2 is closed; 

Cl = 50pF 8 

PARAMETER MEASUREMENT INFORMATION 

j~ 
3V 

3i.1.5V 

OV 
DISABLE 

OUTPUT 

10HL 

\:--------=~-" 
J 'HI r-: OV Ir LOGIC "3" LEVEL 

PROPAGATION DELAYS 

_______ J_\_-_-_:""~~-=--: 
OUTPUT 

OUTPUT 

DISABLE 

LOGIC 
"0" LEVEL 

£., .. 
1~11H 
f~:5V--__ 3V 
-------------ov 

9i!1DOtiC9 

UNIT 
Typ Max Min Typ Max 

9 13 3 6 10 ns 
7 12 4 7 11 ns 

6 12 5 10 16 ns 
5 10 3 6 10 ns 

14 25 11 18 24 ns 

19 25 7 15 22 ns 

8T95/97 
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DE;SCRIPTION 
The 8T125 is an Octal Transceiver featuring 
inverting 3-state bus compatible ouputs in 
both send and receive directions. The out­
puts are all capable of sinking 24m A and 
sourcing up to 15mA producing very good 
capacitive drive characteristics. The device 
features a Chip Enable input for easy cas­
cading and a Send/Receive input for direc­
tion control. All inputs have hysteresis built 
in to minimize ac noise effects. 

FEATURES 
• Octal bidirectional bus interface 
• 3-State buffer outputs 
• PNP inputs for reduced loading 
• Hysteresis on all inputs 
• Pin compatible with 54LS/74LS245 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V ± 5%; T A =O'C to +7O'C VCC=5V± 10%; TA=-55"<: to +125"<: 

Plastic DIP N8T125N 

Ceramic DIP N8T125F S8T125F 

Flatpak 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION LIMITS 

CE Chip Enable (active LOW) input IIH (/LA) 20 
IlL (rnA) -0.2 

SIR Send / Receive control input IIH (/LA) 20 
IlL (rnA) -0.2 

AO-A7 A inputs IIH (/LA) 20 
IlL (rnA) -0.2 

BO-B7 B inputs 
IIH (/LA) 20 
IlL (rnA) -0.2 

AO-A7 3-State outputs 
IOH (rnA) -2/-5.2(a) 
IOL (rnA) 12/24(a) 

BO-B7 3-State outputs IOH (rnA) -2/-5.2(a) 

IOL (rnA) 12/24(a) 

NOTE 
a. The slashed numbers indicate different parametric values for Military I Commercial 

temperature ranges respectively. 

712 Si!)DotiCS 

PIN CONFIGURATION 

FUNCTION TABLE 

INPUTS INPUTS/OUTPUTS 

CE SIR An 

L L A=B 
L H INPUT 
H X 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(Z) 

(Z) = High impedance ~off" state 

Bn 

INPUTS 
B=A 
(Z) 



11111111111111111111111111111111111811112115 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

PARAMETER TEST CONDITIONS 

VIH Input HIGH voltage Guaranteed input HIGH threshold voltage 

Vil Input lOW voltage Guaranteed input lOW threshold voltage 

VCD Input clamp diode voltage VCC = Min, liN = -18mA 

IOH = -2.0mA Mil 

IOH = -5.2mA Com 
VOH Output HIGH voltage VCC = Min, 

10H = -12mA Mil 

10H = -15mA Com 

IOl = 12mA Mil & Com 

VOL Output lOW voltage Vee = Min, 
IOl = 24mA Com 

10ZH Output "off" current HIGH VCC = Max, VOUT = 2.4V 

10Zl Output "off" current lOW VCC = Max, Your =O.4V 

IIH Input HIGH current VCC = Max, VIN = 2.4V 

II Input breakdown current VCC = Max, VIN = 5.5V 

III Input lOW current VCC = Max, VIN = 0.4V 

lOS Output short circuit current VCC = Max, VOUT = OV 

ICCH Supply current HIGH VCC = Max, outputs HIGH 

ICCl Supply current lOW VCC = Max, outputs lOW 

ICCZ Supply current "off" VCC = Max, outputs "off" 

AC CHARACTERISTICS: T A = 25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tplH Propagation delay Waveform 1 
tpHl Input to output Cl = 45pF, Rl = 667U 

tpZH Enable to HIGH Waveform 6 Cl = 45pF, Rl = 667U 

tpZl Enable to lOW Waveform 7 Cl '" 45pF, Rl = 66m 

Disable from HIGH Waveform 6 Cl = 45pF 
tpHZ 

Rl '" 667U Cl = 5pF(b) 

Disable from lOW Waveform 7 Cl = 45pF 
tplZ 

Rl = 667U Cl = 5pF(b) 

NOTE 

b. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 

9i!1DOtiC9 

LIMITS 

Min Max 
UNIT 

2.0 V 

0.8 V 

-1.5 V 

2.4 V 

2.4 V 

2.0 V 

2.0 V 

0.4 V 

0.5 V 

20 JlA 

-200 JlA 

20 JlA 

100 JlA 

-200 JlA 

-40 -120 mA 

70 mA 

90 mA 

95 mA 

LIMITS 

Min Max 
UNIT 

12 ns 
12 ns 

40 ns 

40 ns 

35 ns 

18 ns 

30 ns 

25 ns 
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QUAD 3 STATE TRANStEliERS 

DESCRIPTION 
The 8T126 thru 8T129 are quad transceivers 
designed to handle many bus interface ap­
plications. The devices feature 3-state out­
puts on both send and receive buffers, and 
pnp transistors on all inputs to reduced input 
LOW loading requirements. 

The 8T126 and 8T128 feature a 3.4V mini­
mum VOH level on the receiver for MOS in-

8T127 

terface applications. The send and receive 
buffers have separate enable inputs for in­
dependent control. 

The 8T127 and 8T129 feature full 24mA 
drive in both send and receive buffers. 
These devices have a common Chip Enable 
input for easy cascading, and a 
Send I Receive input for direction control. 

8T128 

Vee 

ORDERING CODE (See Section 9 for further Package and Ordering Information) 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES VCC=5V±5%; TA=O'C to +.7O'C VCC=5V± 10%; TA=-55oo to +12500 

Plastic DIP 
N8T126N • N8T127N 
N8T128N • N8T129N 

N8T126F • N8T127F S8T126F • S8T127F 
Ceramic DIP 

N8T128F N8T129F S8T128F • S8T129F • 
S8T126W • S8T127W 

Flatpak 
S8T128W • S8T129W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 

PINS DESCRIPTION 

RE Receive Enable (active LOW) input IIH (!LA) 
IlL (rnA) 

SE Send Enable (active HIGH) input IIH (itA) 
IlL (rnA) 

CE Chip Enable (active LOW) input IIH (itA) 
IlL (rnA) 

SIR Send I Receive control input IIH (itA) 
IlL (rnA) 

00-03 Data inputs IIH (itA) 
IlL (rnA) 

BO-83 Bus inputs IIH (itA) 
IlL (rnA) 

BO-B3 3-State bus outputs 
IOH (rnA) 
IOL (rnA) 

AO-A3 3-State receiver outputs 
IOH (rnA) 
IOL (rnA) 

NOTE 

a. The slashed numbers indicate different parametric values for Military Commercial 
temperature ranges respectively. 

8T126 

20 
-0.1 

20 
-0.1 

20 
-0.1 

20 
-0.1 

-2/-5.2(a) 
12/24(a) 

-1/-2.6(a) 
61 12(a) 
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8T126/8T127/8T128/8T129 

PIN CONFIGURATIONS 

8T126 

8T129 

8T127 8T128 8T129 

20 
-0.1 

20 
-0.1 

20 20 
-0.2 -0.2 

20 20 
-0.2 -0.2 

20 20 20 
-0.2 -0.1 -0.2 

20 20 20 
-0.2 -0.1 -0.2 

-2/-5.2(a) -2/-5.2(a) -2/-5.2(a) 
12/24(a) 12/24(a) 12/24(a) 

-2/-5.2(a) -1/-5/2(a) -2/-5.2(a) 
12/24(a) 6/12(a) 12/24(a) 



FUNCTION TABLE (8T126) 

INPUTS 

SE RE On 

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

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

RECVR.OUT 

An 

A=B 
(Z) 
(Z) 
(Z) 
L 
H 

(Zl = High impedance "all" stage 

FUNCTION TABLE (8T127) 

INPUTS 

CE SIR On 

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

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

RECVR.OUT 

An 

A=B 
(Z) 
(Z) 
(Z) 

(Z) '"'" High impedance "off" stage 

BUS 1/0 

Bn 

INPUTS 
(Z) 
H 
L 
H 
L 

BUS 1/0 

Bn 

INPUTS 
H 
L 

(Z) 

FUNCTION TABLE (8T128) 

INPUTS 

SE RE On 

l l X 
l H X 
H H l 
H H H 
H L l 
H l H 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

RECVR.OUT 

An 

A=B 
(Z) 
(Z) 
(Z) 
L 
H 

(Zl = High impedance "0"" stage 

FUNCTION TABLE (8T129) 

INPUTS 

CE SIR On 

l l X 
l H L 
l H H 
H X X 

H = HIGH voltage level 
l = LOW voltage level 
X = Don't care 

RECVR.OUT 

An 

A=B 
(Z) 
(Z) 
(Z) 

(Z) = High impedance "off" stage 

BUS 1/0 

Bn 

INPUTS 
(Z) 
L 
H 
L 
H 

BUS 1/0 

Bn 

INPUTS 
L 
H 

(Z) 

AC CHARACTERISTICS: TA = 25°C (See Section 4 for Waveforms and Conditions) 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Waveforms 1 & 2 
tpHl Data to bus output CL = 100pF, Rl = 6670 

tplH Propagation delay bus Waveforms 1 & 2 

tpHL to receiver output Cl = 50pF, RL = 6670 

tpZH Enable to HIGH Waveform 6 
for bus output CL = 100pF, RL = 6670 

tpZH Enable to HIGH Waveform 6 
for receiver output Cl = 50pF, Rl = 6670 

tpZL Enable to LOW Waveform 7 
for bus output Cl = 100pF, RL = 6670 

tpZl Enable to LOW Waveform 7 
for receiver output CL = 50pF, RL = 6670 

tPHZ Disable from HIGH Waveform 6, Cl = 5pF, RL = 6670 

tPlZ Disable from lOW Waveform 7, Cl = 5pF, RL = 6670 

Smnotics 

8T126/8T128 8T127/8T129 
UNIT 

Min Max Min Max 

20 20 ns 

30 30 ns 

20 20 ns 
30 25 ns 

30 35 ns 

25 30 ns 

35 35 ns 

30 30 ns 

25 25 ns 

25 25 ns 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

PARAMETER TEST CQNDITIONS 
8T126/8T128 8T127/8T129 

UNIT 
Min Max Min Max 

VIH Input HIGH voltage 
Guaranteed input HIGH threshold 

2.0 2.0 V 
voltage 

Vil Input lOW voltage 
Guaranteed input lOW I Mil 0.7 0.7 V 
threshold voltage I Com O.B O.B V 

VCD Input clamp diode voltage VCC = Min, liN = -lBmA -1.5 -1.5 V 

VOH Output HIGH voltage VCC = Min, IOH = -2.0mA Mil 2.4 2.4 V 

for Bus outputs 
10H = -5.2mA Com 2.4 2.4 V 

VOH Output HIGH voltage Vce = Min, IOH = -100,.A Mil 3.1 V 

Receiver outputs VIN = Vil 10H = -100,.A Com 3.4 V 

or VIH per 10H = -1.0mA Mil 2.4 V 

Truth Table 10H = -2.0mA Mil 2.4 V 

10H = -2.6r1\A Com 2.4 V 

IOH = -5.2mA Com 2.4 V 

VOL Output LOW voltage 10l = 12mA Mil 
VCC = Min, aCorn 0.4 0.4 V 

for Bus outputs 

IOl = 24mA Com 0.5 0.5 V 

VOL Output lOW voltage 
Vce = Min, 

10l = 6mA Mil 
0.4 V 

for Receiver outputs 
aCorn 

10l = 12mA Mil 
0.4 V aCorn 

10l = 12mA Com 0.5 V 

10l = 24mA Com 0.5 V 

10ZH Output "off" current HIGH VCC = Max, VOUT = 2.4V 20 20 ,.A 

10Zl Receiver "off" current lOW VCC = Max, VOUT = 0.4V -20 -20 /LA 

10Zl Bus "off" current lOW VCC = Max, \lOUT = 0.4V -100 -200 /LA 

IIH Input HIGH current Vec = Max, VIN = 2.7V 20 20 /LA 

II Input breakdown current Vec =. Max, Bus inputs VIN = 5.5V 100 100 /LA 

others VIN = 10V 100 100 /LA 

III Input lOW current VCC = Max, VIN = 0.4V -100 -200 /LA 

lOS OutPllt short circuit current VCC = Max, VOUT = OV -40 -120 -40 -120 rnA 

ICCH Supply current HIGH VCC = Max, outputs HIGH 26 36 rnA 

ICCl Supply current lOW VCC = Max, outputs lOW 30 42 rnA 

Icez Supply current "off" VCC = Max, outputs "off" 36 44 rnA 
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8T363 N 

DESCRIPTION PIN CONFIGURATION 
The 8T363 Dual Zero Crossing Detector is an interface circuit 
incorporating a differential amplifier input and logic gate output. 
The input amplifier is referenced to zero volts and employs tem­
perature compensation to ensure stable thresholds. The output 
structure of the 8T363 is compatible with DTL and TTL circuits. 

APPLICATIONS 
Zero-Crossing Detector 
High Stability One-Shot 
Bi-Directional One-Shot 
Frequency Doubler 
Stable-Low Frequency Oscillator 
Linear Amplifier 
Frequency to Voltage Converter 

ABSOLUTE MAXIMUM RATINGS 
Input Voltage +7.0V 
Output Voltage +6.0V 

-6V '1----.----:lI<t-i 

IN, 

TIMING R, 

STROBE, 

Vee , 
OUT1 • 

ONO 7 

NC = no connection 

-'2V 

12 TIMING R2 

STROBE2 

Vee 
2 

Ne 

OUT2 

VCC +6.0V 
Input Current ± 10mA 

AC ELECTRICAL CHARACTERISTICS TA = 25° C, VCC = 5.0V, V- =-6V 

Output Current +30, -10mA 
Storage Temperature -65' C to +175' C 
Operating Temperature 00 C to + 75' C 
V - -7V or -13.5V 
Maximum ratings are limiting values above which ser­
viceabilny may be Impaired. 

CIRCUIT SCHEMATIC 

NOTE 

vco, 
5 

PARAMETER 

Turn on Delay 
Detector 
Strobe to Output 

Turn off Delay 
Detector 
Strobe to Output 

Input Voltage (Timing R VF 
Diode) 

Uncertainty Region-Signal 
Icc/Detector 
lEE 

Pins 5. 6, 8, and 10 are lied 10 pin 141hrough isolalion diodes . 

...-. 

TEST CONDITIONS MAX UNITS 

See Test Figure 1, TA = 2SOC 85 ns 
See Test Figure 2, V signal = VCC through 

10KO resistor, TA =25'C 50 ns 

See Test Figure 1, TA = 25'C 65 ns 
See Test Figure 2, V signal = VCC through 

10KO resistor, T A = 25'C 50 ns 

V7 =V2 = V13, 13 = 1mA. 112 = 1mA 1 V 
±30 mV 

V7 = V3 = V12, Note 9, TA = 25'C 6.5 rnA 
-13.0 rnA 
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INPUT 
PULSE 

V-

ton 

Cl = 27pF 

Rl = 210n 

10K 

..". 

ton 

Cl = 27pF 

Rl = 210n 

8T363 N 

FIGURE 1 - ton. toff DETECTOR INPUTS 

IN916 

o-,--"'kl.-.,--...... -J.d-.J.,"Rlf\r--o ~~~t 
2.6V I "------ -10OMV 

16.0K 

..". ":" 

Cl 

toff 

18pF 

1.91kn 

OUTPUT 

Input Pulse: Yin 

Pulse Width = 350ns at 50% Points 
tr = tf", IOns 

Amplitude = ± 100mV 

FIGURE 2 - ton. toft STROBE TO OUTPUT 

IN916 
OUTPUT 

Rl 
PULSE 
2.6V 

16.0K 

toft 

18pF 

1.91kH 

INPUT 

OV 

OUTPUT 

OV 

IRIII;OI 

~~,.~~ 
\ )I~ 

Input Pulse: Vin 

Pulse width = 200ns at 50% Points 
tr = If (10%-90%) = IOns 

Amplitude Vp = 4.0V 

VOUTI11 

+ Vp 

! 



TYPICAL APPLICATIONS 

'/48885 

J1.~-
TRIGGER' 

MONOSTABLE MULTIVIBRATOR 

TIlIGGER 2 

v. V 

JO--!-1r-<lQ ...fL 
~ .. ,'---' I ___ T ___ 

{
R=1Kt050K 

To<O.6RC 
C=>160pf 

I 
'/28T363 I 

I ___________ ...1 

1148885 

FREQUENCY TO VOLTAGE CONVERTER 

C 

IN o--'W ..... -(I ...... -.1 

8T363 

LIMITER AMP 

Sine wave inputs up to approximately500 kHzarelimited,amplified and 
used to trigger the timing circuit. The timing circuit output is a constant 
pulse width (pw~O.6RC). The constant width pulses are integrated and 
then filtered to attenuate the remaining high frequency carrier compo­
nents. 

I 
I 
I ________ .J 

TIMING CIRCUIT 

l..r 

INTEGRATOR 

8T383 

8T363 N 
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DESCRIPTION 
The 8T380 is a quad 2-input bus receiver with hysteresis lor use 
in I/O, data, and memory busses. Built in hysteresis provides 
maximum noise immunity and a power-\Jp or power-down 
sequence on the receiver will not affect the bus. Low input 
current allows several drivers and receivers to communicate 
over a common bus in "Party Line" lashion. The receiver has 
been designed to be pincompatiblewith the Signetics Utilogic II 
SP 380 gate and provides increased noise immunity as well as 
lower input current. The 8T 380 is ideal as a Schmitt Trigger in 
analog interlaces that cannot tolerate the non-linear input 
impedance characteristics 01 standard TTL. Further, the low 
input requirements allow the 8T380 to be used as a CMOS to 
TTL interlace. All inputs have clamping diodes to simplily 
systems design. 

AC ELECTRICAL CHARACTERISTICS 
TA = 25°C, VCC = 5.0V 

LIMITS 
PARAMETER 

MIN. TYP. MAX. 

lon, Turn-on Delay 16 35 

toff, Turn-off Delay 20 35 

AC TEST FIGURE AND WAVEFORMS 

INPUT OUTPUT +5.0V 

UNITS 

ns 

ns 

400n 

NOTES 
1". Including probe and jig capacitance. 
2. All diodes are 1 N3064 
3. Pulse generalor characterisllcs 

TYPICAL· APPLICATIONS 
A generalized "Party Line" bus interface is 
shown in Figure 1. Each driver/receiver 
combination can communicate with any 
other pair or all. Open collector Nand Gates 
such as the Signetics 7439 have adequate 
drive capability lor the bus terminations as 
well as 20 driver/receiver pairs. In addition 
the bussing scheme is non-inverting as 
shown and bus drivers are activated by a 
logic "1" whereas bus receivers are activat­
ed by a Logic "a". 

+5V 

180n 

OUTPUT 

Each terminator consisting 01 a 180 ohm 
resistor to ground is a 120 ohm. Thevenin's 
equivalent circuit. The maximum length of 
cable that can be driven is a complex 
relationship involving the type of cable used 
as well as the distribution 01 drivers and 
receivers on the buss. Using flat ribbon 
cable, a maximum reasonable length is 50 It. 
minus the combined length of all taps or 
stubs. 

L....---O DATA IN 

720 

"1"· TRANSMIT 
"0"· OFF 

8T380N 

!--'off--I 

: "'- 1.5V : ~ 
!--'on--~"' ___ --"':P~.A":".-=,C , .• v 

"1'" TRANSMIT 
"0", OFF 

ZoUT = 500 
PRR = lMHz 
Ir'" If'" IOns (10% to 90%) 
Duty Cycle = 50% 

"'" '"' TRANSMIT '"G"'OFF 

'IOn 

DATA IN 

1/48T380 

REC.OUTPUT 

FIGURE 1 

.. 0 .... RECEIVE 
"'''·OFF 

.BOn 



8T380N 

SCHMITT TRIGGER 
The receiver transfer curve shown in Figure 2a makes the 8T380 ideal in a variety of Schmitt Trigger and waveshaping applications such 
as Figure 2b. 

VOUT 

lVtyp 
--HYST--

'-------------- VIN 
1.3V 2.3V 

% 8T380 

a. b. 

MOS/C-MOS INTERFACE 
The low input current which is only SOILA max. in the logical "1 " 
state and no current in the logical "0" state marks the 8T380 an 
ideal MOS/C-MOS interface element. 

FIGURE 2 

FIGURE 3 

TTL OUTPUT 
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MILITARY PRODUCTSI 
PROCESS LEVELS 

The Signetics Mil 38510/883 Program is 
organized to provide a broad selection of 
processing options, structured around the 
most commonly requested customer flows. 
The program is designed to provide our 
customers: 

• Standard processing flows to help minimize the 
need for custom specs. 

• Cost savings realized by using standard pro­
cessing flows in lieu of custom flows. 

• Better delivery lead times by minimizing spec 
negotiation time. plus allows customers to buy 
product off-the-shelf or in various stages of 
production rather than waiting for devices 
started specifically to custom specs. 

The following explains the different pro­
cessing options available to you. Special 
device marking clearly distinguishes the 
type of screening performed. Refer to 
Tables 2, 3 and 4. 

JAN QUALIFIED (JB) 
JAN Qualified product is designed to give 
you the optimum in quality and reliability. 
The JAN processing level is offered as. the 
result of the government's product stand­
ardization programs, and is monitored by 
the Defense Electronic Supply Center 
(DESC), through the use of industry-wide 
procedures and specifications. 

JAN Qualified products are manufactured, 
processed and tested in a government certi­
fied facility to Mil-M 38510, and appropriate 
device slash sheet specifications. Design 
documentation, lot sampling plans, electri­
cal test data and qualification data for each 
specific part type has been approved by the 
Defense Electronic Supply Center (DESC) 
and products appear on the DESC Qualified 
Products List (QPL-3851Q). 

Group B testing, per Mil-Std-883 Method 
5005, is performed on each six weeks of 
production on each slash sheet for each 
package type. Group C, per Mil-Std-883 
Method 5005, is performed every ninety 
days for each microcircuit group. Group 0 
testing, per Mil-Std-883 Method 5005, is 
performed every six months for each pack­
age type. 

In addition to the common specs used 
throughout the industry for processing and 
testing, JAN Qualified products also pos­
sess a requirement for a standard marking 
used throughout the IC industry. 

MIL-REL/883 (RB) 
Processing to this option is ideal when no 
JAN slash sheets are released on devices 
required. Product is processed to Mil-Std-

JAN SIGNETICS MILITARY PACKAGE TYPES 
CASE OUTLINE 

AND Dual-In-Line 

LEAD FINISH S-Pin 10-Pin l4-Pin l6-Pln 24-Pin 

CB - - F - -
EB - - - F -
JB - - - - I/F' 
DB - - w - -
FB - - - w -
ZC - - - - Q 
GC T - - - -
IC - K - - -

~The gold plated versions of these packages will be available for a limited time. 
All products listed in Military section are also available in Die form. 

Table 1 MILITARY PACKAGE AVAILABILITY 

JB RB RC 

JAN Mil 
Qualified 1883 Temp 

54/54H X X X 
54LS X X X 
54S X X X 
82/8T X X X 
93XX X X X 
9SXX - X X 
Linear Planned X X 
Bipolar Memory Planned X X 
Microprocessor - X X 

Table 2 MILITARY SUMMARY 

883 Method 5004, and is 100% electrically 
tested to industry data sheets. MIL­
REU8838 devices are selectively available 
as custom processed parts with electricals 
screened to the JAN Slash Sheets. 

MIL TEMP/883C (S/RC) 
If you need a Military temp. range device, 
but do not require all the high reliability 
screening performed in the other process­
ing options, our Mil-Temp. product is ideal. 
Mil-Temp. parts are the standard full Mil­
Temperature range product guaranteed to a 
1% AQL to the Signetics data sheet parame­
ters and screened to M I L-STD-883, Class C. 

MILITARY GENERIC DATA 
Signetics has a new program for those 
customers who require quality conform­
ance data on their products. This program 
allows our customers to obtain reliability 
information without the necessity of run­
ning Groups B, Cand 0 inspections for their 
particular purchase order. It provides forthe 
customer something that has not been read­
ily available before in the semiconductor 
industry in that all Military Generic Data is 
controlled and audited by both Government 

SmootiGS 

Inspection in the case of JAN data and 
Signetics Quality Assurance. 

Signetics Military Generic Data is compiled 
by the Military Products Division based on 
data from 1) JAN quality conformance lots, 
and 2) Data generated by quality conform­
ance lots run for other reliability programs. 
Refer to Table 4. 

A Military Generic family is defined as con­
sisting of die function and package type 
families. 

Military Generic Data 

• Allows our customers to qualify Signet­
ics products based on existing quality 
conformance data performed at Signet­
ics. 

• Allows our customers to reduce costs 
and improve deliveries. 

• Provides assurance that all Signetics die 
function families and packages meet 

• Mil-M-38510 and customer reliability re­
quirements. 

• Provides an attributes summary to the 
customer backed by lot identity and 
traceability. 
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PROCES.S LEVEL PRE-CAP BURN IN FUNCTIONAL DC/AC DC/AC 
AND MARKING VISUAL TEST @25°C @TEMP 

JB 883B Yes 100% 100% 100% 
JM38510/XXXXX 

RB 883B Yes 100% 100% 100% 
SXXXX/883B 

RC/S 883B No 100% 100% dc Sample 
SXXXXl883C Sample ac dc only 

Table 3 MILITARY PRODUCTS PROCESSING MATRIX 

QUALIFIED 
SUB-GROUPS 

NOTE" 

A* 
B 

C 

o 

QUALIFIES 

Electrical Test 
Package-Same package construction and lead 
finish. 

Die/Process-Devices representing the same 
process families. 

Package-Same package construction and lead 
finish. 

Group A is performed on each lot or sublot of Signetics devices. 

OPTION 1 

Data selected from devices man­
ufactured within 6 weeks of the 
manufacturing period on the 
same production line through 
final seal. 

Data selected from representa­
tive devices from the same mi­
crocircuit group and sealed 
within 12 weeks of the man­
ufacturing period. 

Data selected from the devices 
representing the same package 
construction and lead finish 
manufactured within the 24 
weeks of manufacturing period. 

If specific data not available, 
Option 2 will be supplied. 

QPL OFF SHORE 

Yes No 

No Yes 

No Yes 

OPTION 2 

Data selected from devices 
manufactured within 24 weeks 
of manufacturing period. 

Data selected from the repre­
sentative devices from the 
same microcircuit group and 
sealed within 48 weeks of the 
manufacturing period. 

Data selected from the devices 
representing the same pack­
age construction and lead fin­
ish manufactured within the52 
weeks of manufacturing peri­
od. 

Table 4 DEFINITION AND QUALIFYING MANUFACTURING PERIODS 
FOR GENERIC DATA 
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PROCESSING LEVELS 

DESCRIPTION OF MIL-M-38510 AND MIL-STD- REQUIRE-
REQUIREMENTS 883 REQUIREMENTS, METH- MENT JAN MIL 

AND SCREENS ODS AND TEST CONDITIONS CLASS Qualified ReI 1883C 
A (JB) (RB) (RC) 

General Mil-M-38510 The manufacturer shall estab- - X X N/A N/A 
1. Pre-Certification lish and implement a Products 

A. Product Assur- Assurance Program Plan and 
ance Program Plan provide for a manufacturer sur-

B. Manufacturer's vey by the qualifying activity, 
Certification Para. 3.4.1.1 

2. Certification Received after manufacturer has - X X N/A N/A 
completed a successful survey, 
Para. 3.4.1.2 

3. Device Qualifica- Device qualification shall con- - X X N/A N/A 
tion sist of subjecting the desired de-

vice to groups A, B, C & D of 
method 5005 to tightened L TPD, 
Para. 3.4.1.2 

4. Traceability Traceability maintained back to - X X X X 
a production lot Para. 3.4.6 

5. Country of Origin Devices must be manufactured, - X X N/A N/A 
assembled, and tested within the 
U.S. or its territories, Para. 3.2.1 

Screening Per Method 
5004 of MiI-Sld-883 
6. Internal Visual (Pre- 2010, Condo A or B 100% XA XB XB XB 

cap) 

7. Stabilization Bake 1008, Condo C Min; 100% X X X X 
(24 Hrs @ 150° C) 

8. Temperature 1010, Condo C; 100% X X X X 
Cycling- (10 cycles, -65°C to +150°C) 

-For Class Band C de-
vices thermal shock may 
be substituted, 1011, 
Condo A; (15 cycles, 0° 
to +1 00° C) 
9. Constant Accelera- 2001, Condo E; 100% X X X X 

tion (30kg in VI Plane) 

10. Visual Inspection There is no test method for this 100% X X X X 
screen; it is intended only for the 
removal of "Catastrophic Fail-
ures" defined as "Missing Leads, 
Broken Packages or Lids Off." 

11. Seal (Hermelicity) 1014 
A. Fine Condo A or B (5.0 X 10-BCC/Sec) 100% X X X X 
B. Gross Condo C2 Min. 100% X X X X 

12. Interim Electricals Per applicable device specifica- 100% 100% Slash Data 
(Pre Burn-In) tion Optional Read & Sheet Sheet N/A 

Record 
13. Burn-In 1015, Condo as specified (160 

hrs. Min. at 125°C) 100% 100% X N/A 
14. Final Electricals Per applicable Device Specifi- 240 hrs. 

cation 100% 100% Slash Data Data 
Read & Sheet Sheet Sheet 

A. Static Tests Record 
@25°C Sub Group 1 X X X X 

B. Static Tests 
@ +125°C Sub Group 2 X X X N/A 

C. Static Tests 
@-55°C Sub Group 3 X X X N/A 

Table 5 REQUIREMENTS AND SCREENING FLOWS FOR STANDARD CLASS B PRODUCTS 

Si!lDotiCS 727 



DESCRIPTION OF 
REQUIREMENTS 
AND SCREENS 

D. Dynamic Test 
@25°C 

E. Functional 
Test@ 25°C 

F. Switching 
Test@ 25°C 

MIL-M-38510 AND MIL-STD- REQUIRE-
883 REQUIREMENTS, METH- MENT 
ODS AND TEST CONDITIONS 

Sub Group 4 (for Linear Product 
Mainly) 

Sub Group 7 

Sub Group 9 

15. Percent Defective al- A PDA of 10% is a normal re-
lowable (PDA) quirement applied against the 

static tests@ 25°C (A-ll. This is 
controlled by the slash sheets 
for JB & JBX products. For RBX 
& RB 10% is standard. 10% 

100% 16. Marking 

17. X-Ray 

1 B. External Visual 

Quality Conformance 
Inspection per Method 
5005 of Mil-Std-883 

19. Group A 

20. Group B 

21. Group C 

22. Group D 

Fungus Inhibiting Paint 

2012 

2009 100% 

Electrical Tests-Final Electri- Each Lot 
cals . (#14 above) repeated on a 
sample basis. (Sub Groups 1 
thru 12 as specified.) 

Package functional and con­
structional related test I.E. pack­
age dimensions, resistance to 
solvents, internal visual & me­
chanical, bond strength & .sol­
derability. 

Die related tests I.E. 1,000 hr. op­
erating life, temperature cycling, 
& constant acceleration. 

Every 6 
week per 

m icrocircu it 
group 

Every 3 
months per 

package 
type 

Package related tests I.E. physi- Every 6 
cal dimensions, lead fatigue, lTionths per 
thermal shock, temperature cy- package type 
cle, moisture resistance, me-
chanical shock, vibration vari-
able frequency constant 
acceleration, & salt atmos-
phere. 

CLASS 
A 

X 

X 

X 

5% 

As Req'd 

100% 

X 

X 

X 

X 

x 

PROCESSING LEVELS 

JAN 
Qualified 

(JB) 

x 

X 

X 

X 

JM3B5101 
XXXX 
Slash 

Sheet # 

N/A 

X 

X 

X 

X 

X 

MIL 
Rei 

(RB) 

X 

X 

X 

X 
M3B5101 
SXXXX 

Sig. 
Basic # 

N/A 

X 

X 

Generic Data 
Available 

Generic Data 
Available 

Generic Data 
Available 

Table 5 REQUIREMENTS AND SCREENING FLOWS FOR STANDARD CLASS B PRODUCTS (Cont'd) 
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1883C 
(RC) 

x 

X 

N/A 

N/A 

SXXXXI 
BB3C 
Sig. 

Basic # 

N/A 

X 

X 



BIPOLAR MEMORY CROSS REFERENCE 

DEVICE 

PROMs 
82823 
828115 
828123 
828126 
828129 
828130 
828131 
828136 
828137 
828140 
828141 
828180 
828181 
828184 
828185 
8282708 

FPLAs 
828100 
828101 
828102 
828103 

PLAs 
828200 
828201 

RAMs 
3101A 
54889 
548189 
548200 
548201 
548301 
82809 
82810 
82811 
82816 
82817 
82825 

ROMs 
828215 
828223 
828224 
825226 
82S229 
828230 
825231 
825280 
825281 
825290 
825291 

'NOTE 

R = BeO Flat Pack 
F=Cerdip 
I = Ceramic DIP 

ORGANIZATION 

32X8 
512X8 
32X8 

256X4 
256X4 
512X4 
512X4 

1024X4 
1024X4 
512X8 
512X8 

1024X8 
1024X8 
2048X4 
2048X4 
1024X8 

16X48X8 
16X48X8 

16X9 
16X9 

16X48X8 
16X48X8 

16X4 
16X4 
16X4 

256X1 
256X1 
256X1 
64X9 

1024X1 
1024X1 

256X1 
256X1 
16X4 

512X8 
32X8 
32X8 

256X4 
256X4 
512X4 
512X4 

1024X8 
1024X8 
2048X8 
2048X8 

PACKAGE" 

F R 
I R 
F R 
F R 
F R 
F R 
F R 

F,I R 
F,I R 
I R 
I R 
I R 
I R 
I R 
I R 
I R 

I R 
I R 
I R 
I R 

I R 
I R 

F R 
F R 
F R 
F R 
F R 
F R 
I R 

F,I R 
F,I R 
F R 
F R 
F R 

I R 
F R 
F R 
F R 
F R 
F R 
F R 
I R 
I R 
I R 
I R 

OUTPUT NUMBER 
CIRCUIT OF PINS 

OC 16 
T8 24 
T8 16 
OC 16 
T8 16 
OC 16 
T8 16 
OC 18 
T8 18 
OC 24 
T8 24 
OC 24 
T8 24 
OC 18 
T8 18 
T8 24 

T8 28 
OC 28 
OC 28 
T8 28 

T8 28 
OC 28 

OC 16 
OC 16 
T8 16 
T8 16 
T8 16 
OC 16 
T8 28 
OC 16 
T8 16 
T8 16 
OC 16 
OC 16 

T5 24 
OC 16 
T8 16 
OC 16 
T5 16 
OC 16 
T5 16 
OC 24 
T8 24 
OC 24 
T5 24 
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LOGIC-5400 SERIES 

DEVICE 

5400 
5401 

5402 
5403 

5427 
5428 
5430 
5432 
5433 

5444 

5445 

5446A 

5447A 

730 

DESCRIPTION 

Quad 2-lnput NAND Gate 
Quad 2-lnput NAND Gate 

with olc 
Quad 2-lnput NOR Gate 
Quad 2-lnput NAND Gate 

with olc 

Triple 3-lnput NAND Gate 
Triple 3-lnput NAND Gate 
Triple 3-lnput NAND Gate 

wih olc 
Dual NAND Schmitt Trigger 
Hex Schmitt 

Triple 3-lnput NOR Gate 
Quad 2-lnput NOR Buffer 
8-lnput NAND Gate 
Quad 2-lnput OR Gate 
Quad 2-lnput NOR Buffer 

with olc 

Excess 3-Gray-to-Decimal 
Decoder 

BCD-to-Decimal DecoderlDriver 
with olc 

BCD-to-7 Segment Decoderl 
Driver 

BCD-to-7 Segment Decoderl 
Driver 

JM38510 
SLASH 
SHEET 

100104 
100107 

100401 
100109 

/00106 

100404 
/16201 
/00101 
/16101 

/01004 

/01006 

/01007 

JAN 
QUAL' 

~ 
() 
<C 
Q. 
l-

Q. <C 
is ..J 

u.. 

2 2 

1 1 
2 2 

Sjgnotics 

MIL 
REL/883 

~ 
() 
<C 
Q. 
I-

Q. <C 
is ..J 

u.. 

F W 
F W 

F W 
F 

W 
F W 

F 

F W 
F W 
F W 
F W 
F W 

W 

F W 

F W 

F W 

NOTE 

Per QPL 38510-30 dated 

1 September 1977 
1 = Level 1 Qualification 
2 = Level 2 Qualification 
* = In process 



LOGIC-5400 SERIES (Cont'd) 

54109 

54116 
54121 
54122 

54147 

54148 

Flip-Flop 
Dual J-K Positive Edge-

Triggered Flip-Flop 
Dual 4-Bit Latch with Clear 
Monostable Multivibrator 
Retriggerable Monostable 

Multivibrator 

with olc 
10-Line to 4-Line Priority 

Encoder 
8-Line to 3-Line Priority 

Encoder 
16-Line to l-Line Mux 

Quad 2-lnput Data 
(non-inv') 

54158 Quad 2-lnput Data Selector 
tinY') 

54160 Synchronous 4-Bit Decade 
Counter 

JM38510 
SLASH 
SHEET 

100206 
100201 
100202 
100205 

101503 
101201 
101202 

115601 

115602 

101303 

JAN 

F W 

2 I 
1 F W 

F W 

2 2 F W 

2 

NOTE 

F W Per QPL 38510-30 dated 
1 September 1977 

F W 
1 = Levell Qualification 
2 = Level 2 Qualification 
* = In process 
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LOGIC-5400 SERIES (Cont'd) 

DEVICE DESCRIPTION 

54161 Synchronous 4-Bit Binary 
Counter 

54162 Synchronous 4-Bit Decade 
Counter 

54163 Synchronous 4-Bit Binary 
Counter 

54164 8-Bit Parallel-Out Serial 
Shift Register 

54165 Parallel-Load 8-Bit Shift 

Logic Unit 
54182 Look-Ahead Carry Generator 
54190 Synchronous Up/Down Counter 

(BCD) 
54191 Synch ronous Up/Down Cou nter 

(Binary) 
54192 Synchronous Decade Up/Down 

Counter 

54279 Quad S-R Latch 
54298 Quad 2-lnput Mux with Storage 
54365 Hex Buffer w/Common Enable 

(3-State) 
54366 Hex Buffer w/Common Enable 

(3-State) 

NOTE 

Per OPL 38510-30 dated 

1 September 1977 

1 = Level 1 Qualification 
2 = Level 2 Qualification 
• :::: In process 

732 

JAN MIL 
QUAL RELl883 

JM38510 
SLASH 
SHEET 

/01306 F W 

/01305 F W 

/01304 F W 

/00903 F 

/00904 

W 

/01308 F W 

F W 
F W 

/16301 

/16302 F W 

SjgDotiCS 



LOGIC-54H SERIES 

DEVICE DESCRIPTION 

54HOO Quad 2-lnput NAND Gate 
54H01 Quad 2-lnput NAND Gate 

with ole 
54H04 Hex Inverter 
54H05 

54H30 a-Input NAND Gate 
54H40 Dual 4-lnput NAND Buffer 
54H50 Expandable Dual 2-Wide 

2-lnput A01 
54H51 Dual 2-Wide 2-lnput A01 Gate 
54H52 Expandable 4-Wide 2-2-2-3 

I AND-OR Gate 

54H62 3-2-2-3 Input AND-OR 
Expander 

54H71 J-K Master-Slave Flip-Flop 
with AND-OR Inputs 

54H72 J-K Master-Slave Flip-Flop 
54H73 Dual J-K Master-Slave 

Flip-Flop 
54H74 Dual D-Type Edge-Triggered 

NOTE 

Per QPL 38510-30 dated 
1 September 1977 
1 = Level 1 Qualification 
2 =:: Level 2 Qualification 
.. = In Process 

JAN MIL 

JM38510 
SLASH 
SHEET 

/02304 F W 
102306 F W 

102305 F 

102301 F W 
102401 F W 
104001 F W 

104002 F W 
F W 

F W 

F W 

102201 F W 
102202 F W 

102203 F W 
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LOGIC-54LS SERIES 

DEVICE 

54LSOO 
54LS01 

54LS02 
54LS03 

54LS04 

54LS13 
54LS14 
54LS15 

54LS37 
54LS38 

54LS73 

54LS74 

54LS75 
54LS76 

54LS78 

54LS96 

DESCRIPTION 

Quad 2-lnput NAND Gate 
Quad 2-lnput NAND Gate 

with o/c 
Quad 2-lnput NOR Gate 
Quad 2-lnput NAND Gate 

with o/c 
Hex Inverter 

Triple 3-lnput NAND 
with o/c 

Dual NAND Schmitt Trigger 
Hex Schmitt Trigger 
Triple 3-lnput AND Gate 

with o/c 
Dual ut NAND Gate 

8-lnput D Gate 
Quad 2-lnput OR Gate 
Quad 2-lnput NOR Buffer 

with o/c 
Quad 2-lnput NAND Buffer 
Quad 2-lnput NAND Buffer 

with o/c 

Dual J-K Master-Slave 
Flip-Flop 

Dual D-Type Edge-Triggered 
Flip-Flop 

Quad Bistable Latch 
Dual J-K Master-Slave 

Flip-Flop 
Quad Bistable Latch 

4-Bit ary 
4-Bit Left-Right Shift 

Register 
5-Bit Shift Register 

JM38510 
SLASH 
SHEET 

130001 

/30301 
130002 

130003 

/31301 
131302 
131002 

/30501 

130202 
130203 

/30101 

130102 

130110 

130604 

Si!lDOlms 

JAN 

1 1 
2 2 

2 2 
2 2 

2 

MIL 
EL/883 

F W 
F W 

F W 
F W 

F W 

F W 
F W 
F W 

F W 
F W 

F W 
F W 

F W 

F W 

F W 
F W 

F W 

W 

F W 

NOTE 

Per QPL 38510-30 da1ed 
1 September 1977 

1 == Level 1 Qualification 
2 = Level 2 Qualification 
~ = In Process 



LOGIC-54LS SERIES (Cont'd) 

DEVICE DESCRIPTION 

54LS107 Dual J-K Master-Slave 
Flip-Flop 

54LS109 Dual J-K Positive Edge-
Triggered Flip-Flop 

54LSl12 Dual J-K Negative Edge-
Triggered Flip-Flop 

54LSl13 Dual J-K Negative Edge-
Triggered Flip-Flop 

54LSl14 Dual J-K Negative Edge-

54LS138 3-to-8 Line Decoder/Demux 
54LS139 Dual 2-to-4 Line Decoderl 

Demux 
54LS145 BCD to Decimal DecoderlDye 
54LS151 8-Line to 1-Line Mux 
54LS153 Dual 4-Line to 1-Line Mux 

54LS162 Synchronous 4-Bit Decade 
Counter 

54LS163 Synchronous 4-Bit Binary 
Counter 

54LS164 8-Bit Parallel-Out Serial 
Shift Reg ister 

4X4 ister File 

NOTE 
Per QPL 38510-30 dated 
1 September 1977 
1 = Level 1 Qualification 
2 = Level 2 Qualification 
.. = In Process 

JAN MIL 
QUAL REL/883 

~ ~ 
U U 

JM38510 oCt oCt 
0. 0. 

SLASH l- I-

SHEET 
0. oCt !!:: oCt 
i5 ..J ..J 

U. C u. 

130108 F W 

130109 2 2 F W 

130103 2 2 F W 

130104 F W 

130105 F W 

130701 F W 
130702 F W 

F W 
130901 
130902 F W 

/31511 F W 

131512 F W 

130605 2 2 F W 
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LOGIC-54LSSERIES (Cont'dl 

DEVICE DESCRIPTION 

54LS192 Synchronous Decade UplDown 
Counter 

54LS193 Synchronous 4-Bit Binary 
UplDown Counter 

54LS194 4-Bit Bidirectional Universal 
Shift Register 

54LS195 4-Bit Parallel-Access Shift 
Register 

54LS196 Presettable Decade Counterl 
Latch (8290) 

Hex Buffer w/Common Enable 
(3-Statel 

54LS366 Hex Buffer w/Common Enable 
(3-Statel 

54LS367 Hex Buffer, 4-Bit and 2-Bit 
(3-Statel 

54LS368 Hex Buffer, 4-Bit and 2-Bit 
(3-Statel 

NOTE 

Per QPL 38510-30 dated 
1 September 1977 
1 ::;:: Level 1 Qualification 
2 = Level 2 Qualification 
* = In Process 
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JM38510 
SLASH 
SHEET 

131507 

131508 

130601 

130602 

132001 

132201 

132202 

132203 

132204 

JAN 
QUAL 

a. c( 

Q ...I 
II. 

S(gDotiCS 

MIL 
REL/883 

F W 

F W 

F W 

F W 

F W 

F W 

F W 

F W 

F W 



LOGIC-54S SERIES 

DEVICE 

54S00 
54S02 
54S03 

54S04 
54S05 

54S22 

54S112 

548113 

548114 

54S153 
54S157 

54S158 

548174 

DESCRIPTION 

Quad 2-lnput NAND Gate 
Quad 2-lnput NOR Gate 
Quad 2-lnput NAND Gate 

with olc 
Hex Inverter 
Hex I nverter with olc 

Dual 4-lnput NAND 
Dual 4-lnput NAND Gate 

with olc 
8-lnput NAND Gate 
Quad 2-lnput OR Gate 
Dual 4-1 NAND Buffer 

Quad 2-lnput 
Dual J-K Negative Edge-

Triggered Flip-Flop 
Dual J-K Negative Edge-

Triggered Flip-Flop 
Dual J-K Negative Edge-

Triggered Flip-Flop 
13-1 NAND Gate 

Dual 4-Line to 1-Line Mux 
Quad 2-lnput Data Selector 

(non.inv.) 
Quad 2-lnput Data Selector 

(inv.) 
Hex D-Type Flip-Flop with 

JM38510 
SLASH 
SHEET 

107001 
107301 
107002 

107003 
107004 

107008 

/07103 

/07104 

107902 
107903 

107904 

/07105 

JAN 
QUAL 

:ill: 
(,) 

~ ..... 
a. « 
5 oJ 

u. 

1 1 
2 2 

2 
2 

2 2 

SmDotiCS 

MIL 
REL/883 

:ill: 
(,) 
« a. 
!;c a. 

5 oJ 
u. 

F W 
F W 
F W 

F W 
F W 

F W 

F W 

F W 

F W 

W 
F W 

F W 

F W 

NOTE 

Per QPL 38510-30 dated 
1 September 1977 

1 =:: Level 1 Qualification 
2 =:: Level 2 Qualification 
* :::: In Process 
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LOGIC-54S SERIES (Cont'd) 

DEVICE 

548251 

548253 

548257 

548258 

NOTE 

DESCRIPTION 

Data 8elector/Mux with 3-8tate 
Outputs 

Dual 4-Line to 1-Line Data 
8elector/Mux 

Quad 2-Line to 1-Line Data 
8elector/Mux 

Quad 2-Lint to 1-Line Data 
8elector/Mux 

Dual 5-1 NOR Gate 

Per QPL 38510-30 dated 
1 September 1977 
1 = Levell Qualification 
2 = Level 2 Qualification 
• = I n Process 
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JM38510 
SLASH 
SHEET 

107905 

107906 

107907 

JAN MIL 
QUAL REL/883 

~ 
0 
c( 
a.. 
t-

o.. c( a.. 5 C ... C II. II. 

F W 

!i~nltiC!i 



LOGIC-8200/9300/9600 SERIES 

DEVICE DESCRIPTION 

8200 D 
8201 Dual 5-Bit Buffer Register with D Inputs 
8202 10-Bit Buffer Register 
8203 10-Bit Buffer Register with D Inputs 
8230 8-lnput Digital Multiplexer 

NOTE 

Per QPL 38510-30 dated 

1 September 1977 

1 = Level 1 Qualification 
2 = Level 2 Qualification 

* = I n Process 

JM38510 
SLASH 
SHEET 

/01402 

SjgDotiCS 

MIL 
JAN REL/883 

QUALIFIED" MIL TEMP 

Flat Flat 
Dip Pack Dip Pack 

I Q 
-I Q 
I Q 
I Q 
F W 
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LOGiC-aT INTERFACE SERIES 

DEVICE 

ST04 
STOS 
ST06 
ST09 

o 

ST96 
ST97 
ST9S 

* = Qualification planned 

740 

DESCR.IPTION 

7-Segment Decoder Display Driver (Active-Low Outputs) 
7-Segment Decoder Display Driver (Active-Hi Outputs) 
7-Segment Decoder Display Driver (Active-Low Outputs) 
Quad Bus Driver with Tri-State Outputs 
Quad Bus Latch (Tri-State) 

High Speed Hex Buffers/Inverters (7436S/DMS09S) 
High Speed Hex Buffers/Inverters (74366/DMS096) 
High Speed Hex Buffersllnverters (74367/DMS097) 
High Speed Hex Buffersllnverters (7436S/DMS09S) 

S!!IDotiCS 

JAN 
M38510 
SHEET 

MIL REL/883 
MIL TEMP 

Flat 
Dip Pack 

F 
F 
F 

w 
w 
w 



LINEAR PRODUCTS 

DEVICE 

SE521 
SE526 
SE527 
SE529 
LH2111 
LM111 
LM119 
LM139 
LM193/193A 
"A710 
"A711 

SE510 
SE511 
SE515 
"A733 

LF155/156/157 
LH2101A 
LH2108A 
LM101 
LM101A 
LM107 
LM108 
LM108A 
LM124 
LM158 
MC1556 
MC1558 
SE530 
SE532 
SE535 
SE538 
SE5530 
SE5534 
SE5535 
SE5538 
"A709 
"A709A 
"A741 
"A747 
"A748 

"NOTE 
F = Cerdip 
KfT IL = Metal can 
OAf DB = TO-3 can 

DESCRIPTION 

COMPARATORS 
Dual Comparator 
Analog Voltage Comparator 
Analog Voltage Comparator 
Analog Voltage Comparator 
Dual Comparator 
Comparator 
Dual Comparator 
Quad Comparator 
Dual Comparator 
Differential Voltage Comparator 
Comparator 

DIFFERENTIAL AMPLIFIERS 
Dual Differential Amplifier 
Dual Differential Amplifier 
Differential Amplifier 
Video Amplifier 

OPERATIONAL AMPLIFIERS 
FET Op Amp 
Dual Op Amp 
Dual Op Amp 
High Perf. Op Amp 
High Perf. Op Amp 
General Purpose Op Amp 
Precision Op Amp 
Precision Op Amp 
Quad Op Amp 
Dual Op Amp 
Op Amp 
Dual Op Amp 
Hi Slew Op Amp 
Dual Op Amp 
Hi Slew Rate Op Amp 
Hi Slew Rate Op Amp 
Dual Hi Slew Op Amp 
Dual Hi Slew Op Amp 
Dual Hi Slew Op Amp 
Lo Noise Op Amp 
OpAmp 
OpAmp 
General Purpose Op Amp 
Dual Op Amp 
General Purpose Op Amp 

Flat pack available-special request 

tJAN per QPL M3851 0-30 date 1 September 1977 

PACKAGE" DEVICE DESCRIPTION PACKAGE 

PHASE LOCKED LOOPS 
F SE567 Tone Decoder P11 F T 
F K SE564 Phase Locked Loop F T 
F K 
F K LINE RECEIVERS 
F DM7820 Dual Differential Line Receiver F 
F T DM7830 Dual Differential Line Receiver F 
F K TIMERS 
F SE555 Timer F T 

T SE556 Dual Timer F 
F T SE558/9 Quad Timer F 
F K 

VOLTAGE REGULATORS 

F 
F 
F K 
F K 

LM109 5 Volt Regulator DA 
SE5551 Dual Track Reg F 
SE5552 Dual Track Reg F 
SE5553 Dual Track Reg F 
SE5554 Dual Track Reg F 
78XX (7) Positive Reg DA 

T 79XX (7) Negative Reg DA 
F 79MXX (7) Med Power Reg DB 
F "A723 Precision Voltage Regulator F L 
F T t78HVOO {7l Hi Voltage Regulator DA 
F T 
F F 
F T 

DRIVERS 
DS1611-1614 Peripheral Drivers T 

F T D/A 
F MC1508-8 8-Bit D/A F 

T SE5008 8-Bit D/A F 

F T SE5009 8-Bit D/A F 

F T SE5018 8-Bit D/A- "p Compatible F 

F T INTERFACE 
- T 
T 

t55325 Memory Driver F 

T 
F K 
F K 
F K JAN-M-38510 
T 

SLASH QUAL. 
F T DEVICE SHEET PACKAGE STATUS 
F T 
F T tJB555 10901 F T July 1977-Part II 
F K JB556 10902 F Nov. 1977-Part II 
F T JB101 10103 F T Jan. 1978-Part I 

JB741 10101 F T Dec. 1977-Part I 
JB747 10102 F K Jan. 1978-Part I 
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The Signetics TTL logic products are available in a variety of packages and 
two temperature ranges. The correct ordering code or part number for th.e 
devices is an alpha-numeric sequence as explained below. The commercial 
range (7400, N8200, N8T, etc.) devices are available in plastic and ceramic 
dual-in-line (DIP) packages, and the military range (5400, S8200, S8T, etc.) 
devices are available in ceramic DIP and ceramic flat packs. All devices are 
not available in both temperature ranges or all packages. The ordering 
codes on the individual data sheets indicate the normal or planned availabil­
ity of the product. However, the availability of specific part numbers can be 
obtained from your local Signetics sales office or franchised distributor. 

Ordering Code 

N 74LS161A N 

1 Device number 

1-_________ -'--_ Temperature range 

I 
L Package style 

TEMPERATURE RANGE DEVICE NUMBER PACKAGE STYLE 

N = Commercial range 74LS161A F = Ceramic DIP 
QOC to 7QoC N - Plastic DIP 
(DOC to 75°C for 
8200 and 9300) 

S = Military range 54LS161A F = Ceramic DIP 
-55°C 10 125°C I = Ceramic DIP 

Q = Ceramic flalpack 
W = Ceramic Flalpack 

srgnDtics 745 
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INTRODUCTION 
The following information applies to all 
packages unless otherwise specified on in­
dividual package outline drawings. 

General 
1. Dimensions shown are metric units (mil­

limeters), except those in parentheses 
which are English units (inches). 

2. Lead spacing shall be measured within 
this zone. 
a. Shoulder end lead tip dimensions ere to 

centerline of leads. 
3. Tolerances non-cumulative 
4. Thermal resistance values are deter­

mined by utilizing the linear temperature 
dependence of the forward voltage drop 
across the substrate diode in a digital 
device to monitor the junction tempera­
ture rise during known power applica­
tion across Vee and ground. The values 
are based upon 120 mils square die for 
plastic packages and a 90 mils square 
die in the smallest available cavity for 
hermetic packages. All units were sol­
der mounted to p.e. boards, with stan­
dard stand-off, for measurement. 

NO. OF PACKAGE 
LEADS CODE 

Standard Dual-In-Line 
8 NE 

14 NH 
16 NJ 
18 NK 
20 NL 
22 NM 
24 NN 
24 NND3 
28 NO 
40 NW3 

Power Dual-In-Line 
8 NEA2,3 

14 NHA2 
16 NJA2 
18 NKA2 
20 NLA2 
22 NMA2,3 
24 NNA2 
28 NOA2 
40 NWA2,3 

Power 
3 S 
3 UeA 
3+GND ue 
4+GND UD 
5+ GND UEA 
7 + GND UGA3 

12 + GND PH/PHA 

746 

Plastic Only 
5. Lead material: Alloy 42 or equivalent, 

solder dipped. 
6. Body material: Plastic 
7. Round hole in top corner denotes lead 

No.1. 
8. Body dimensions do not include molding 

flash. 

Hermetic Only 
9. Lead material 

a. Alloy 52-gold plated, or solder dipped. 
b. ASTM alloy F-15 (KOYAR) or equivalenl­

gold plated, tin plated, or solder dipped. 
c. ASTM alloy F-30 (Alloy 42) or equivalent­

tin plated. 
d. ASTM alloy F-15 (KOYAR) or equivalent­

gold plated. 
e. ASTM alloy F-15 (KOYAR) or equivalent­

tin plated. 
10. Body Material 

a. 1010 Steel-nickel plated or tinplate over 
nickel. 

b. Eyelet, ASTM alloy F-15 or equivalent­
gold or tin plated. 

c. Eyelet, ASTM alloy F-15 or equivalent­
gold or tin plated, glass body. 

d. Ceramic with glass seal at leads. 

PLASTIC PACKAGES 

e. BeO ceramic with glass seal at leads. 
f. Ceramic with ASTM alloy F-15 or equiv­

alent. 
11. Lid Material 

a. 1010 steel, nickel plated, or tin-plate over 
nickel, weld seal. 

b. Nickel or tin plated nickel, weld seal. 
c. Ceramic, glass seal. 
d. ASTM alloy F-16 or equivalent, gold plated. 
e. BeO Ceramic with glass seal. 
f. Translucent A1203, glass seal. 

12. Signetics symbol, angle cut, or lead tab 
denotes Lead No. 1. 

13. Recommended minimum offset before 
lead bend. 

14. Maximum glass climb .010 inches. 
15. Maximum glass climb or lid skew is .010 

inches. 
16. Typical four places. 
17. Dimension also applies to seating 

plane. 

8ja/8jc("C/W) DESCRIPTION' 

162/65 
150/65 
137/53 
135/53 
135/53 
120/53 
116/53 
TBD 
116/53 
110/50 

TBD 
95/33 
95/33 
90/26 
90/26 
TBD 
60/23 
56/21 
TBD 

200/70 
7513 
95/15 
95/15 
TBD 
TBD 
95/15 

SmnObeS 

TO-116/MO-00l 
MO-OOl 

MO-015 

MO-015 
MO-015 

Heatsink 
Heatsink 
Heatsink 
Heatsink 
Heatsink 
Heatsink 
Heatsink 
Heatsink 
Heatsink 

TO-92 
TO-220 
Single-in-Line (SIL) 
Single-in-Line (SIL) 
TO-220 
TO-220 
Batwing 



PACKASES 

HERMETIC PACKAGES 

NO. OF PACKAGE 
0ja/0Jc(OC/W) LEADS CODE 

Metal Headers 
2 DA TBD 
3 DB TBD 
4 DC TBD 
4 DE TBD 
8 T 150/45 

10 K 150/45 
10 L 150/45 

Flat Packs 
10 WF 240/50 
14 WH 205/50 
16 WJ 200/50 
24 WN 155/40 
16 RJA 145/26 
18 RKA 107/22 
24 RNA 107122 
28 RQA 107/22 
40 RWA TBD 
10 QFA 230/55 
14 QHA 185/45 
16 QJA 170145 
24 QNA 155/44 
68 GBA3 TBD 

Cerdlp Family 
8 FE TBD 

14 FH 110/30 
16 FJ 100/30 
18 FK 93/27 
20 FL TBD 
22 FM 75/27 
24 FN 60/26 
28 FQ3 TBD 
40 FW3 TBD 

Laminated Ceramic, Side Brazed Lead 
8 lEA 100/30 

14 IHA 95125 
16 IJA 90/25 
18 IKA 88/25 
22 IMA 80/25 
24 INC 65/25 
28 IQA 60/25 
40 IWA 55/25 
50 IZA 42/20 

NOTES 

1. Dual·in-Line packages unless otherwise described. 
2. Package outline is the same as corresponding standard Dual-in-Une package with 

identical number of leads 
3. Package not yet available, scheduled for 1978 release 

9i!1nOliC9 

\ 

DESCRIPTION1 

TO-3 Solid Header 
TO-39 Solid Header, Short Can 
TO-72 Solid Header 
TO-72 Glass Filled Header 
TO-99 Header (.200 Dia.) 
TO-l00 Header, Short Can 
TO-l00 Header, Tall Can 

Flat Ceramic 
Flat Ceramic 
Flat Ceramic 
Flat Ceramic 
Flat Ceramic, BeO 
Flat Ceramic, BeO 
Flat Ceramic, BeO 
Flat Ceramic, BeO 
Flat Ceramic, BeO 
Flat Ceramic Laminate 
Flat Ceramic Laminate 
Flat Ceramic Laminate 
Flat Ceramic Laminate 
Flat Ceramic Laminate, Leadless 

Dual-in-Line Ceramic 
Dual-in-Line Ceramic 
Dual-in-Line Ceramic 
Dual-in-Line Ceramic 
Dual-in-Line Ceramic 
Dual-in-Line Ceramic 
Dual-in-Line Ceramic 
Dual-in-Line Ceramic 
Dual-in-Line Ceramic 

Dip Laminate 
Dip Laminate 
Dip Laminate 
Dip Laminate 
Dip Laminate 
Dip Laminate 
Dip Laminate 
Dip Laminate 
Dip Laminate 

747 



PLASTIC: Standard and Power Dual-In-line 

N E Package and N EA Package 

2.791.1101 
2.291.0901 

1.141.0451 
0.64 (,025) 

7.871.3101 r7.37"'t'29o'i1',65 (.065) 

I ,- "\ 111.0551 

o 
If 

NJ Package and NJA Package 

3.43 .1351 L J 
3.051.1201 ~ 

2.16 1.0851 7.621.3001 
1.651.0651 

N L Package and N LA Package 

NH Package and NHA Package 

3.181.1251 
2:'92'T.iT5i 

3.431.1351 L J 
3.ii5'i'T2Oi 10.03 1.3951 

2.16 1.085) 7.62 1.3001 
1.651.0651 

NK Package and NKA Package 

0.531.0211 
0.381.0151 

LEAD NO.1 

[2] 

NM Package and NMA Package 
LEAD NO. 1 

[2] 

01 o 8.94 1.3521 

Lr~~~~~~~~~~~~~ 8·~t·3451 

1
°·891.0351 

~----~--~~~~--------~. 0.381.015)~~~~~ 

1-----rrn-31--r ~ I" ,.=.pl0'16~1'4001 
0.531.0211 
0.381.015) 

~ 1.521.0601 ~ 
2.291.0901 1.021.0401 3.681.1~) 

748 Si!lDotiCS 



PLASTIC: Standard and Power Dual-In-Line (cont't.) 

NND Package 

Package not yet available. 
Scheduled for 1978 release. 

NN Package and NNA Package 

NW Package and NWA Package 

Package not yet available. 
Scheduled for 1978 release. 

NO Package and NOA Package 

1.32 (.0521 
1.121.0441 

0.531.0211 
o:3aTii1si 

!ii!lDotIC!i 

2.791.1101 3 
2.29 (.090) 

2.16 (.0851 
1.65 (.0651 

\ 
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PLASTIC: Power (Not Dual·ln·Line) (cont'd.) 

UEA Package 

(3;!~~O:) OIA. 

15.75.1:.254 
.620t.010} 

(.835t.010) L TTr".,,,,. .... 

22.50±.25~1 ...1.--

TL-
1.701±.127 TYP 
(.067±.OO5) . 

PH/PH A Package 

750 

PH 

NOTE: 1. FRAME MATERIAL -
COPPER. SILVER PLATED. 

19.7 (.775) 

PH 

6.350t.254 
T.25ii±.O'iOi 

B.40±.508 
(.331±.020) 

5. 

~ 
Iii I ~~118}NOM' 
~ I 

1066 (.420) (.~:O) MIN. 
9.65 (.380) 

1770 (.697) 
l6.68T.ii75i 

PH 

S!DotiGS 

UGA Package 

Package not yet available. 
Scheduled for 1978 release. 



PACKAGES 

PLASTIC: Power (Not Dual-In-line) 

S Package 

5.21 1.2051 

5.331.2101 
4:32Ti7iiJ 

1
1
0,4.441.17

51 DI~'I 

-t-- SEATING PLANE 

12.7 (.500) MIN. D 0 r'I / 3 LEADS 
+ . I..Y' .481.0191 

.411.0161 

3.431.1351 MIN. 

,-4-..--- OUTPUT 

COMMON 

UC Package 

...11-0.53 
1.197±.0051.762 II (.021) 

·~+-+--~ ____ '.030X45°TYP'1 

0.76 

UCA Package 

UD Package 

16.35 (.2501 MAX. ~:~: :::::: 
1.40 (.0551 2.791.1101 
1.14 (.0451 1 r 2.28 (.0901 ===.t .2791.1101 

5.00±0.13 

~ .228 (.0901 

2.791.1101 
2.28 (.0901 

.::-Jr--"!f--4--" L __ (·197±.0051 

-1L 0.53 
11(·0211 

0.76 

(.030RAD. TYP.I 
1.030 RAD. TYP.I 

26.42 
11.0401 

I~ 
1-'.1001 

9.91 0, 0.53 

[
1,-_,;"T.39iii_9_0;""'-\I.l1.021i 1.35 

3.81±0.05 (.0531 
(.150±.002) 

-1~ 
--H--hR;;G 
-l ~ (.0151 
VIEWAA 
SCALE: SOx 

26.42 
(1.0401 

smAoties 

1.27 
(.0501 
0.81 
(.0321 

20"TYP. 
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HERMETIC: Metal Headers 

DA Package DB Package 

,22.23 10.8751 MAX. DIA'l 

-.-t--
1~.: 1':: 3.43.:r. MAX. 

·+-rL--...:...-n--I~1 ----II-CSEATING PLANE 
7.93 1.3121 MIN. 

l 

PIN I-INPUT 
PIN 2 - OUTPUT 
CASE - GROUND 

PIN NO. 1 
CONSTRUCTION NOTES: 9a, lOa, 118 

3.01 1.1151 DIA. 

4.781.1881 R.MAX. 
Both Ends 

2 MOUNTING 

HOLES ~DIA. 
3.841.1511 

L 
r-

\. 

0.76 (.0301 
0.5.1 1.020). 

./ 
3 LEADS 
0.481.0191 
0.411.0161 

~ 

9.401.3701 
9.021.3551 
8.261.3251 
8.00 !.31S! 

ill! 

5.331.2101 
4.831.1901 

io' 

.\ 
IT 

4.701.1 
4.191.1 

851 
---6-51 

-+ 14.27 . 
12.701.5 
~ 

001 

! 

2.671.1051 
2.421.0951 

, " 2.67 1.1051 TERMINAL CDNNECTIONS ~ 
2.42 \.0951 

=:~ ~ = ~~~pTUT --~'/#Il--~'--(1lHIt---'-
CASE - GROUNO 

CONSTRUCTION NOTES, 9b. lOb. lIb 

DC Package DE Package 

752 

4.95 (.1951 DIA. 
4.52 (.1781 . 

~ 

-r~ 5.33 (.2101 . I 
4.32 (.1701 ---L + 0.76 (.0301 MAX. 

14.22 (.5601 1 
"i'ffi'T.6iiij 0 0 4 LEADS 

0.48 (.019) 

~:~ !:~~I DIA.4------t 
0.41 (0.16) 

2.54 (.100) T.P. 

CONSTRUCTION NOTES, 9b. lOb. lib 

SmnotiGS 

4.95 (.196) DIA. 
4.SIT.'I'IDl 

r-i 
5.33 (.2101 T~ 4.32 if oj ~.76 (.0301 MAX. 

~~ ~f 12.701.500) 0 0 4 LEAD1I 
0.48 (.019) 

5.841.230) ~ 
'5':3'iT2O§l 

CONSTRUCTION NOTES, 9b. IOc. lIb 



PACIAGES 

HERMETIC: Metal Headers (cont'd.) 

T Package 

ri8 261.3251 DIA-J 
8.00 1.3151 I 

~
0'7610301 

4.701.1851 0.51 1.0201 4.{: ::::U 
14.281.5621 

12.70 1.5001 ODD 0 0 

9.401.3701 DIA 
9.021.355) . 

1.141.0451INSULATDR 
0.3810151 

CONSTRUCTION NOTES: 9b. 1Oc. 11b 

L Package 

T~'761'0301 6.481.2551 0.51 1.0201 

5.971.2351 I 1.141.0451 INSULATOR + ~381.0151 

14.28 1.5621 
12.701.5001 

V( 
0.861.0341 
0.711.0281 

~:~ ~:~~:: DIA. 
10 LEADS 

CONSTRUCTION NOTES: 9b, lOc, l1b 

KPackage 

SmDOliCS 

9.401.370IDIA. 
9.021.3551 

CONSTRUCTION NOTES: 9b, iDe, l1b 

10 LEADS 

~DlA. 
0.41 (.016) 

753 
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PACKAGES 

HERMETIC: Flat Packs 

WF Package 

0.131.005) 
MIN. 

LEADND.l 

b7.87 1.310) -I- 6.60 1.260) -I ~~ 0.48 1.019) I to.B9 (.035) ... 
1-.t,7.~37,-,1",.290~)-;-:---s.,!!&:10~;-;;'" 0!!4iii!!l........:..._;2~1~.84~I.B6~0) 0.38 1.015f ~ 0.381.015) l!!!l II --j I--~ 21.341.8401 =L i 

T II I 
0.15 1.006) -I \-I§ 0.76 1.030) 
0.081.003) 1.021.040) 2.161.085) 

0.51 1.020) 1.401.055) 

CONSTRCUTION NOTES: 90. 10d. 110 

WJ Package 

r§ LEAD NO. 1 

CONSTRUCTION NOTES: 90. lOd. 110 

RJA Package 

~LEADNO.l [1]-- 1-0.511.020) ::~~ t:~: 

; 39.J360) 1 
I I 8.641.340) 
-L !10.391.4091 

..L t 9.40 i·3701 

'- I 9.40 1.370) 7.37 1.290) ~ t 0.64 (.025) 
.131.005)1. 8.381.3301 6.481.255) 24.381.960) 10.381.0151 0.251.010) 

MI~I::::::[j§J:l:~t~~~~~~I~~2~3'8~8~1'94~0~) ;~:L~=~~ 
-I F~ 0.76 (.030) t t 

~.:!::~:: ~~ 
0.51 1.020) 1.271.050) 

RJA CONSTRUCTION NOTES: 90. 10.. 11. 

WH Package 

~ 
lli§j rli1J LEAD NO.1 0.51 1.020)-rl-

0.1a1.005) 

1.401.055) 
1.141.045) 

T J 
~ 7.751.305) 

MIN. li 7.49 1.295) . r 9.141.360) 

t 1 8.38 rOI 

I 7.871.310) 6.601.260) 10.481.019) J 
I / ... ,.'"", 5.97 1.235). 0.38 1.015) 

~r------------------~~~~:~~:4::~::~~~:~'1 ~~:::~:: Ii§j 

1 -l~~ 
t I I 

0.151.006) --11-0.761.030) 

0.081.003) ll! 
CONSTRUCTION NOTES: Be. 10d. "c 

WN Package 

0.511.020) ~- - / Ii]) 

lTlr 

1-
~ 1111 

± 
1.02 1.0401 ] 
0.51 (.020) . 

[ 2.16 1.085) 
1.40 (.055) 

1.521.060) 
1.021.040) 

I 
! 
tt 

14.21.560) 
13.72 1.540) 

10.03 1.3951 
9.40 i.3701 

t 
.OOOMIN'I--~_.~" 0.38 1.015) 0.10 1.004) ~0'481'0191 [ 

24.381.960) MIN. 
23.88 1.940) Ii§j 

+_=-1l.€r===-=-1:E, !=t:~=0'76=('030~~~! 
0.151.006) ~J [2.161.085) 
0.08 (.003) 0.51 1.020) 1.40 1.055) 

CONSTRUCTION NOTES: 90. 10d. 110 

RKA Package 

~ r-~ 0.51 1.020) 

[~~Et.~ 

1.521.080) 
Tii"2i04of 

9.9J.390) 
10.411.410) 

~ 

15.88 1.62 I 5) 

01 
14.99 r9 

1-.9.40 1.370) -j.--10.16 1.400) -.j 0.481.019) 
0.381.015) 8.38 1.330) 9.14 1.360) 

~:~ :::~~~:--
~j !--0.76 1.030) -I I=Ml ! 

~T=~--41~~EI~~!~ 
t t ~: ~~ ::~:: 1.021.0401 2.161.0851 

0.521.020) 1.27 (.050) 

CONSTRUCTION NOTES: Be, 10e. l1e 

754 !ii,gDotiC!i 



PACKAGES 

HERMETIC: Flat Packs (cont'd.) 

RNA Package 

- r[IJ 0.51 (.020) 

1-~.40 (.370)+10.16 (.400) .1 
8.38 (.330) 9.14 (.360) I 

1.52 (.060) 
1.021'040) 

1 14.2~.560) 
@j13.72 (.540) 

Jl 
r-
0.48 (.0191 
0.38 (,0151 

28.96 (1.140) I 
25.91 (1.020)-1 

~T===~1~~~~ro~(,030~) ~~~~~~~~~~ I I :::::::c 
0.15(.006) t t 
0.10 (.004) 1.02 (.040) 2.16 (.085) 

0.51 (.020) 1.27 (,050) 
CONSTRUCTION NOTES: ge, 10e,11e 

RWA Package 

151 (060) 

[IJ- 1---0.51 (.020) ~ ~ 1.02 (.0401 

111111'11111 
15.s-:X.6251 
10.09 (.594) 

ill 
J.l 
t 

24.38 (. 
23.88 (. 

0.48 (.019 
0.38 (.0151 

J J j J jlllllil 
~r-40(.3701 15.88 (.625f----o 

8.381.3301 10.09 1.594) 34.68 (1.365) . + -1t~ 
31.85 (1.254)~ 
r- ± 

t f 

0.76 (.03oiMl-! 

I 

960) 
940) 

0.15 (.006) 
0.10 (.004) 

CONSTRUCTION NOTES: 9c, 108, l1e 

1.02 (.040) 2. 16 1.085) 
0.51 1.020) 1.27 (,050) 

ROA Package 

0.51 (.020)_ I-[IJ ...,.,-~ 

f52 (.060) 1 1.021.040) 

m 16.761.660 
16.261.640 

t 
~ 15.88 (.625) 

t 
14.991.590) 

0.481.019) 
0.38 (.015) 

I-- 9.40 (.370) l~:~:!:~~~t-8.38 (.330) 28'9611'140)~ 2.16 (.085) 
25.91 (1.020) 1.27T.ii5iii 

.... 1 ---1-----.---..,. 
f 0.15 (.006) 

0.101.004) 

CONSTRUCTION NOTES: ge, lOe, '1e 

OFA Package 

r· __ ----------21.84(.800)----------~ 
21.34 (.840) 

1.021.040) 
0.51 (.020) 

LEAO NO.1 jgJ 

0.13(.005)~=1·I;i==lil~;[ 
TI 7.871.310)46.60 (.260) 

0.48 (.019) 1-7.24 1.285) 6.10 (.240) 

0.38(.~ ~1 :C:1 =~I!--==~..L-...T.-

0.1J.:00) i:=j 1.27 (.050) t 
o::iiiI:004i 4.70 (.185) 0.76 1.030) 0.64 (.025) 2.16 (.085) 

4.20 (.165) 0.25 (.010) 1.78 (.060) 

CONSTRUCTION NOTES: 9d, lOt, 11, 

SegOlltiCS 755 
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PACKAGES 

HERMETIC: Flat Packs (cont'd.) 

QHA Package OJA Package 

k-'-_____ 21.84 (.860) _____ -1'11.40 (.055) [!] 
LEAD NO 1 ~Ii""\ 2134 (840) 1.11 (.045) 

10.~/005) _ r MIN. 

.89 (.350) 

.3er330) 

t 7871.310) 

-L' 7.37 rO) ~ 
[j]] 

7.87(.310) '6.1'OT.24oi '-- ",,0.38(-.015) 1.14(.045) MAX. ~ 
6.60 (.260) 0.46 (:019) J. 

7.24 (.285) r-.51 (.020) tlJ 2.16 (.085) 

1 ~1~ ~ ~0.76(.030)~-L ~ 

T M' 0) 0.64 ·(.025) t 0.15 (.005) 4.70 (.185) 1-.1.27 (.05 
o:iOT.iiii4i 4.20 (.165) ,- 0.76 (.030) 0.25 (.010) 

CONSTRUCTION NOTES: 9d, 1Ot. 11c 

QNA Package 

.000 MIN. 

CONSTRUCTION NOTES, 9d. 101, llc 

'\1.401.055) rn 
1.14(.045) 

10.29 1.405) 
~ 

1-_____ 24.38 (.960) ____ ,--1, 1.401.055) '3' 
23.88 (.940) ,I 1.14 (.045) ...., 

10~.2~9~(.~~51::~I!~;;;;![~~~1I;;!i!i!i~::J,9:.1~4]j'~~~O~)~ ]('31~ 8.64 (.340) [j]] 

Wl t r9.40 ('370)~'24 (.285) .51 (.020) [l] 00 .. 4388 (( .. 00~95)) 1.1' (045) MAX. o 13 (.005) 8.38 (.330) 6.48 (.255) 

MIN. I§-j .76 (.030) ©I 
l I~i~==~irr~~~i--~-

T 5OS( 2001 1 111.27 (.050) f f 
0.15(.006) 4.57 (:180) , r-0.76 (.030) 0.64(.025) ~ 
0.10 (.004) 0.25(.010) 1.78(.060) 

CONSTRUCTION NOTES: ad, 101. 11c 

GBA Package 

Package not yet available. 
Scheduled for 1978 release. 
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HERMETIC: Cerdip 

FE Package 

FJ Package 

1.78 (.070) 11 r 
0.76(.030) :!l~ m 
~ 2.79 (.110) 
0.38 (.015) 2.29 (.090) 

CONSTRUCTION NOTES' 9c . ,1Od, 11c 

4.19 (.185) 
3.18l:T25l 

FH Package 

LEAD NO. 1 

I 
1-1);:n:-;;r"C::n:...,.,-.,...--~:[1 MAX. 

~
'.02(.040) 

1""""--- 19.94 (.785) ii:51TQ2ii) 
19 18 ( 755) rr r:r=TI=rr:;:;;::;::::~;1~~4~.45~(.'75) 8.13 (.320)-l r 3.68 (.1451 7.37 (.2901,1 

~=r-~~901 0.36 (.014) ~ ----r I 0.20 (.OOSI 

.., I I- 10.03 (.395) I 
4.19 (.165) 7.62 (.3001-1 

2.49 (.a:s;8 (.125) 

CONSTRUCTION NOTES' 9 . C, 10d, 11c 

FK Package 

CONSTRUCTION NOTES· 9 . C, 10d, 1'c 

Gi!lnOliCG 

1.78 (.0701 

LEAONO.l ~ 

4.19(.165) 
3.18 (.12P) 
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HERMETIC: Cerdip (cont'd.) 

FL Package 

LEAD NO. 1 @] 

CONSTRUCTION NOTES, 9C. 100. llC 

FN Package 

,.7BI.0~~.1 I~ 
0.76('03~1-

0.5BI.0231 2.791.1101 
'ii:3aT.015i 2.29 1.0801 . 

CONSTRUCTION NOTES, 90. IOd. lIe 

758 

f 
7.67 1.3021I'l'AX; 

! 

FM Package 

4.19 .1651 
3.1BI.1251 

10.80 (.425) 

10.30 1.4051 254 I 1001 

~~-rlr-
0.361.0141_~ 
0.201.00BI 

12.571.4951 
10.161.4001 

CONSTRUCTION NOTES: 9c, lOd, 11c 

FO Package 

FW Package 

SsgODtiCS 

Package not yet available. 
Scheduled for 1978 release. 

Package not yet available. 
Scheduled for 1978 release. 



HERMETIC: Laminated Ceramic, Side Brazed Lead 

lEA Package 

"'(:;;;;;;;:;;;;;;;;;;;;i,I~~ !i=::;:::;:::::t~m 

1.52 (.060) ---j 111-
1.141.045) r-1 ~ 

0.53 (.021) 2.79 1.110) 
0.381.015) 2.291.090) 

CONSTRUCTION NOTES: ge, 10f, l1c 

IJA Package 

0.311.012) 
0.20 1.008) 

8.741.344) I 
7.11 1.280)--1 

f 

I ~[~~]~~~ 
I ' 21.08 (.830) .1 

1.651.065) ~~::~ t~~gl 1.40 1.055) 
0.51 1.02~ I- 12.45 1.490) '1 0.63 1.025) 

T 
13.1.005) MIN. 

CONSTRUCTION NOTES: ge, lOd,11c 

IMA Package 

0.581.023) 
0.381.015) 

CONSTRUCTION NOTES: ge, 10f, l1c 

8.131.320) 
7.371.2901 

0.311.012) 
'Q.2iiT.iiii8f 

1.8.741.344) .1 
7.111.2801 

0.311.012) 
0.20 (.008) 

L 11.281.444) J r: 9.651.380)"1 
4.451.175) 
3.181.125) 

IHA Package 

CONSTRUCTION NOTES: ge, lot, l1c 

IKA Package 

I]~~~~]]~'~ 
I' 23.62 1.930) .1,.65 (.065) 

22.61 1.890) 0.761.0301 Ii1I 
'-12.95 1.510) -l I---J! L 8.13 1.320) r --1'2.45(.49oi . I 1_ I..:. 7.37'T.29oi I 

,3.051.120) ...i.. 
.'2.'ii3ToBiiIII-....J.-'-_~1 m 

0.20 1.008) lEi 0.311.012) T 

r I- L 8.74 1.344).-1 rn 17.111.280)-1 
1.401.055) ~ 

2.791.110) 0.631.025) 3.181.125) 

"521'060~ ~ 0.141.045) 

0.531.021) 
0.381.015) 2.291.090) 

CONSTRUCTION NOTES: ge, lOt, "c 

INC Package 

D 
31.01 11.220) 

29.9711.180) 13.461.5301 1 
e. :t05) MIN. I' 12.951.510' 

f 

1.651.065) 
0.761.030) 

0.531.021) 
0.381.015) 

LEAD NO. II!ll 

3.05 (.120) 
2.031.080) 

Ii1I 15.741.620) 
14.99 1.590) 

:~:: ::~~~: 'I 
4=m 

"""-"""'f.;¥-.,J).>-

14.731.580) 

4.45 .175 
3.181.125) 

·1 

CONSTRUCTION NOTES, ... 101. 111 (lND) 

S~nl!tiDs 759 

\ 



-'-'-~ 

PACKAGES 

HERMETIC: Laminated Ceramic, Side Brazed Lead (cont'd.l 

lOA Package 

1.651.065) 
0.761.030) 

CONSTRUCTION NOTES: ge. 10f, l1c 

tWA Package 

LEADND.1~ 

0.31 (.012) 
0.20 (.008) 

16.361.,",4) 
14.731.580) 

4.45(.175) 
3.181.125) 

[~~~~~~r::::]~~~~~~j~~~=~ I--~ '1~13'46(530)~ .13( 005) MIN. 50.2911.980) I' I 13.46(.530) r-12 95(510) -1 1 .l... 12.951.510) 

T ,rn 

~ ~ 1636 (.644) ~:~~ ::~~~: 
1 65( 065) r: ~t 1.52(.060) 1-1473(.580)--1 
076 1.030) 1.14 (.045) 

053 ( 0211 1.18 1.0701 4.45 (.175) 
o 38( 015) 0.16(.0301 318 (1251 

3.05(.120) 
2.03(.080) 

CONSTRUCTION NOTES: ge, Tot, l1c 

IZA Package 

CONSTRUCTION NOTES: ge. 10f, l1c 
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SIGNETICS REPRESENTATIVES MICHIGAN WISCONSIN 

Bloomfield Hills Greenfield 
HEADQUARTERS ALABAMA Enco Marketing L-Tec, Inc_ 

Huntsville 
Phone: (313) 642-0203 Phone: (414) 545-8900 

811 East Arques Avenue Alpha Marketing 
Sunnyvale, California 94086 Phone: (205) 533-0766 MINNESOTA 
Phone: (408) 739-7700 

Edina 
CALIFORNIA Mel Foster Tech_ Assoc_ 

DISTRIBUTORS 
ALABAMA San Diego 

Phone: (612) 835-2252 

Huntsville Mesa Engineering 
MISSOURI 

Phone: (205) 533-5800 Phone: (714) 278-8021 
Sherman Oaks St. Louis 

ALABAMA 
ARIZONA Astralonics Advanced Technology Sales Huntsville 
Phoenix Phone: (213) 990-5903 Phone: (314) 567-6272 Hamilton! Avnet Electronics 

Phone: (602) 971-2517 Phone: (205) 533-1170 

CALIFORNIA CANADA NEW JERSEY Pioneer Electronics 

Inglewood Calgary, Alberta Haddonfield Phone: (205) 837-9300 

Phone: (213) 670-1101 Philips Electronics Industries Ltd_ Thomas Assoc_ Inc. 
Irvine 

Phone: (403) 543-5711 Phone: (609) 854-3011 
ARIZONA 

Phone: (714) 833-8980 Montreal, Quebec 
(213) 924-1668 Philips Electronics Industries Ltd. 

NEW MEXICO Phoenix 
San Diego Phone: (514) 342-9180 Hamilton! Avnet Electronics 

Phone: (714) 560-0242 Ottawa, Ontario Albuquerque Phone: (602) 275-7851 
Sunnyvale Phillips Electronics Industries Ltd. The Staley Company, Inc. Liberty Electronics Phone: (613) 237-3131 Phone: (505) 929-0060 Phone: (408) 736-7565 

Scarborough, Ontario 
Phone: (602) 249-2232 

Woodland Hills 
Phone: (213) 340-1431 Philips Electronics Industries Ltd. NEW YORK Phone: (416) 292-5161 CALIFORNIA 

COLORADO Vancouver, B_C_ Ithaca Costa Mesa 
Parker Philips Electronics Industries Ltd. Bob Dean, Inc. 

Phone: (303) 841-3274 Phone: (604) 435-4411 Phone: (607) 272-2187 Avnet Electronics 
Phone: (714) 754-6051 

FLORIDA 
Culver City 

Pompano Beach 
CONNECTICUT NORTH CAROLINA 
Newtown Hamilton Electro Sales 

Phone: (305) 782-8225 Cary Phone: (714) 558-2183 Kanan Associates Montgomery Marketing ILLINOIS Phone: (203) 426-8157 Phone: (919) 467-6319 EI Segundo 
Rolling Meadows Liberty Electronics 

Phone: (312) 259-8300 FLORIDA OHIO Phone: (213) 322-8100 
KANSAS Altamonte Springs Irvine 
Wichita Semtronic Associates Centerville 

Schweber Electronics Phone: (305) 831-8233 Norm Case Associates 
Phone: (316) 683-5652 Phone: (513) 433-0966 Phone: (714) 556-3880 

Clearwater 
MARYLAND Semtronic Associates Rocky River Mountain View 
Columbia Phone: (813) 461-4675 Norm Case Associates Elmar Electronics 

Phone: (301) 730-8100 Phone: (216) 333-4120 Phone: (415) 961·3611 
MASSACHUSETTS ILLINOIS Hamilton! Avnet Electronics 
Woburn Chicago OREGON Phone: (415) 961·7000 

Phone: (617) 933-8450 L·Tec Inc. Portland San Diego Phone: (312) 286-1500 Western Technical Sales MINNESOTA Phone: (503) 297-1711 Hamilton! Avnet Electronics 
Phone: (714) 279-2421 Edina INDIANA 

Phone: (612) 835-7455 Liberty Electronics 
Fort Wayne TEXAS Phone: (714) 565·9171 

NEW JERSEY Insul-Reps, Inc. 
Austin 

Cherry Hill Phone: (219) 482-1596 
Cunningham Co. Sunnyvale 

Phone: (609) 665-5071 Indianapolis Phone: (512) 459-8947 Intermark Electronics 
Piscataway Insul-Reps, Inc. 

Dallas 
Phone: (408) 738-1111 

Phone: (201) 981-0123 Phone: (317) 259-4431 
Cunningham Co_ 

NEW YORK Phone: (214) 233-4303 CANADA 
Wappingers Falls 

KANSAS Houston 
Phone: (914) 297-4074 Overland Park Cunningham Company Downsview, Ontario 

Woodbury, L.1. Advanced Technology Sales Phone: (713) 461-4197 Cesco Electronics 

Phone: (516) 364-9100 Phone: (913) 492-4333 Phone: (416) 661-0220 

OHIO UTAH Zentronics 
MARYLAND Phone: (416) 635-2822 

Worthington 
Baltimore West Bountiful Mississauga, Ontario Phone: (614) 888-7143 

Microcomp, Inc. Barnhill Five, Inc. Hamilton! Avnet Electronics 
TEXAS Phone: (3011 247-0400 Phone: (801)292-8991 Phone: (416) 677·7432 
Dallas Montreal, Quebec 

Phone: (214) 661-1296 MASSACHUSETTS WASHINGTON Cesco Electronics 
UTAH Reading Bellevue Phone: (514) 735·5511 

Centerville Kanan Associates Western Technical Sales Zentronics Ltd. 
Phone: 18011 290-1292 Phone: (617) 944-8484 Phone: (206) 641-3900 Phone: (514) 735-5361 
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Ottawa, Ontario Arrow Electronics NEW MEXICO OHIO 
Cesco Electronics Phone: (312) 893-9420 Albuquerque Beechwood 
Phone: (613) 729-5118 Elk Grove Hamilton/ Avnet Electronics Schweber Electronics 
Hamilton/ Avnet Electronics Schweber Electronics Phone: (505) 765-1500 Phone: (216) 464-2970 
Phone: (613) 226-1700 Phone: (312) 593-2740 

NEW YORK Cleveland 
Zentronics Ltd_ Schiller Park Arrow Electronics 
Phone: (613) 238-6411 Hamilton/ Avnet Electronics Buffalo Phone: (216) 464-2000 

Quebec City Phone: (312) 671-6094 Summit Distributors 
Hamilton/ Avnet Electronics 

Cesco Electronics Phone: (716) 884-3450 
Phone: (216) 461-1400 

Phone: (418) 524,4641 INDIANA East Syracuse Pioneer Standard Electronics 
Vancouver, B_C. Indianapolis Hamilton/ Avnet Electronics Phone: (216) 587-3600 

Bowtek Electronics Co., Ltd. Pioneer Electronics Phone: (315) 437-2642 
Phone: (604) 736-1141 Phone: (317) 849-7300 Farmingdale, L.I. Dayton 

Ville St. Laurent, Quebec Arrow Electronics Hamilton/ Avnet Electronics 
Hamilton/ Avnet Electronics KANSAS Phone: (516) 694-6800 Phone: (513) 433-0610 
Phone: (514) 331-6443 Lenexa 

Pioneer Standard Electronics 
Rochester Phone: (513) 236-990'0 

COLORADO Hamilton/ Avnet Electronics Hamilton/ Avnet Electronics 
Kettering 

Commerce City 
Phone: (913) 888-8900 Phone: (716) 442-7820 

Arrow Electronics 
Elmar Electronics MARYLAND 

Schweber Electronics Phone: (513) 253-9176 
Phone: (303) 287-9611 Phone: (716) 424-2222 

Denver Baltimore WestburY, L.I. OKLAHOMA 
Hamilton/ Avnet Electronics Arrow Electronics Hamilton/ Avnet Electronics Tulsa Phone: (303) 534-1212 Phone: (30ll 247-5200 Phone: (516) 333-S800 Component Specialties Gaithersburg 

CONNECTICUT Pioneer Washington Electronics Schweber Electronics Phone: (918) 664-2820 

DanburY Phone: (30ll 948-0710 Phone: (S16) 334-7474 
TEXAS Schweber Electronics Schweber Electronics 
Dallas Phone: (203) 792-3500 Phone: (301) 840-5900 NEW JERSEY 

Georgetown Hanover Cedar Grove Component Specialties 
Hamilton/ Avnet Electronics Hamilton/ Avnet Electronics Hamilton/ Avnet Electronics 

Phone: (214) 357-6511 
Phone: (203) 762-0361 Phone: (30ll 796-S000 Phone: (20ll 239-0800 Hamilton/ Avnet Electronics 

Hamden Phone: (214) 661-8204 
Cherry Hill Quality Components Arrow Electronics MASSACHUSETTS Milgray-Delaware Valley Phone: (203) 248-3801 Waltham Phone: (609) 424-1300 Phone: (214) 387-4949 

Schweber Electronics Schweber Electronics 
FLORIDA Phone: (617) 890-8484 Moorestown Phone: (214) 661-S010 
Ft. Lauderdale Woburn 

Arrow / Angus Electronics 
Houston 

Arrow Electronics Arrow Electronics 
Phone: (609) 23S-1900 

Component Specialties Phone: (30S) 776-779'0 Phone: (617)933-8130 Mt. Laurel Phone: (713) 771-7237 
Hamilton/ Avnet Electronics Hamilton/ Avnet Electronics Hamilton/ Avnet Electronics Hamilton/ Avnet Electronics 
Phone: (30S) 971-2900 Phone: (617) 933-8020 Phone: (609) 234-2133 Phone: (713) 780-1771 

Hollywood Saddlebrook Quality Components 
Schweber Electronics MICHIGAN Arrow Electronics Phone: (713) 772-7100 
Phone: (305) 927-0511 

Livonia Phone: (2'01)797-5800 Schweber Electronics 
Melbourne Hamilton/ Avnet Electronics Somerset Phone: (713) 784-3600 

Arrow Electronics Phone: (313) 522-4700 Schweber Electronics 
Phone: (305) 72S-1480 

Pioneer Electronics Phone: (20])469-6008 UTAH 
Orlando Phone: (313) 525-1800 Salt Lake City Hammond Electronics 

Phone: (305) 241-6601 Troy PENNSYLVANIA Alta Electronics 
Schweber Electronics Phone: (80ll 486-4134 

GEORGIA Phone: (313) 583-9242 Horsham Hamilton/ Avnet Electronics Schweber Electronics Phone: (80]) 972-4300 Atlanta Phone: (215) 441-0600 
Schweber Electronics MINNESOTA 

WASHINGTON Phone: (404) 449-9170 Bloomington Pittsburgh 
Arrow Electronics Arrow Electronics Pioneer / Pittsburgh Bellevue 
Phone: (404) 455-4054 Phone: (612) 887-6400 Phone: (412) 782-2300 Hamilton/ Avnet Electronics 

Doraville Eden Prairie Phone.: (206) 746-8750 

Arrow Electronics Schweber Electronics NORTH CAROLINA liberty Electronics 
Phone: (404) 455-4054 Phone: (612) 941-5280 Phone: (206) 453-8300 

Greensboro 
Norcross Edina Hammond Electronics WISCONSIN 

Hamilton/ Avnet Electronics Hamilton/ Avnet Electronics Phone: (919) 275-6393 
Phone: (404) 448-0800 Phone: (612) 941-3801 Milwaukee 

Pioneer Electronics Arrow Electronics 
ILLINOIS MISSOURI Phone: (919) 273-4441 Phone: (414) 764-6600 
Chicago Hazelwood Raleigh New Berlin 

Bell Industries Hamilton/ Avnet Electronics Hamilton/ Avnet Electronics Hamilton/ Avnet Electronics 
Phone: (312) 982-9210 Phone: (314) 731-1144 Phone: (919) 829-8030 Phone: (80])972-4300 
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FOR SIGNETICS CHILE ISRAEL SINGAPORE/MALAYSIA 

PRODUCTS Philips Chilena S.A. Rapac Electronics, Ltd. Philips Singapore Pte., Ltd. 
Santiago Tel Aviv Singapore 

WORLDWIDE: Phone: 39·4001 Phone: 477115·6-7 Phone: 538811 

COLOMBIA ITALY SOUTH AFRICA 

ARGENTINA Sad ape S.A. Philips S.p.A. E.D.A.C. (PTY), Ltd. 
Milano Johannesburg 

Fapesa l.y.C. Bogota Phone: 2·6994 Phone: 24·6701-3 
Buenos-Aires Phone: 600600 
Phone: 652-7438/7478 JAPAN SPAIN 

DENMARK Signetics Japan, Ltd. Copresa S.A. 
AUSTRIA Miniwatt A/S Tokyo Barcelona 

Osterreichische Philips Kobenhavn Phone: (03) 230-1521 Phone: 329 63 12 

Wien Phone: (OIl 69 1622 KOREA SWEDEN 
Phone: 93 26 11 

FINLAND Philips Elect Korea Ltd. Elcoma A.B. 
Seoul Stockholm 

AUSTRALIA Oy Philips Ab Phone: 44·4202 Phone: 08/67 97 80 
Philips Industries-ELCOMA Helsinki SWITZERLAND 

Lane-Cove, N.S.W. Phone: 1 72 71 MEXICO 
Phone: (02) 427-0888 Electronica S.A. de C.V. Philips A.G. 

FRANCE Mexico D.F. Zurich 
Queensland R.T.C. Phone: 533·1180 Phone: 01/44 2211 

Brisbane Paris TAIWAN 
(07) 277-3332 Phone: 355-44-99 NETHERLANDS Philips Taiwan, Ltd. 

South Australia 
Philips Nederland B.V. Taipei 

GERMANY Eindhoven 
Adelaide Phone: (040) 79 33 33 Phone: (02) 551-3101-5 
(08) 223-4022 Valvo THAILAND Hamburg NEW ZEALAND Saeng Thong Radio, Ltd. Victoria Phone: (040)3296 Philips Electrical Ind. ELCOMA 
Melbourne Auckland 

Bangkok 
(03) 699-0300 HONG KONG Phone: 867119 

Phone: 252-7195, 252-7395 

Western Australia 
Philips Hong Kong, Ltd. 

NORWAY 
UNITED KINGDOM 

Perth 
Hong Kong Mullard, Ltd. 

(09) 277-4199 Phone: 12-245121 Electronica A.S. London 
Oslo Phone: 01-580 6633 

BELGIUM 
INDIA Phone: (02) 15 05 90 
Semiconductors, Ltd. UNITED STATES 

M.B.L.E. (REPRESENTATIVE ONLY) PAKISTAN Signetics International Corp. 
Brussels Bombay Elmac Ltd Sunnyvale, California 
Phone: 523 00 00 Phone: 293-667 Karachi Phone: (408) 739-7700 

Phone: 515·122 
URUGUAY BRAZIL INDONESIA PERU Luzilectron SA Ibrape, S.A. P.T. Philips-Ralin Electronics Cadesa Montevideo Sao Paulo Jakarta Lima Phone: 9143 21 Phone: 284-4511 Phone: 581058 Phone: 628599 VENEZUELA 

CANADA IRAN PHILIPPINES Industrias Venezolanas 
Philips Electron Devices Berkeh Company, Ltd. Philips Industrial Dev., Inc. Philips S.A. 

Toronto Tehran Makata-Rizal Caracas 
Phone: 425-5161 Phone: 831564 Phone: 868951-9 Phone: 360-511 
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!ii!lDotiC!i 
a subsidiary of U.S. Philips Corporation 

• SlgnetlCs CorporatKYl 
PO Box 9052 

811 East Arques Avenue 
Sunnyvale, Cahforn<l 94086 

Telephone 408/739-7700 
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