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Caracteristicas generales
de los circuitos digitales

ESCALAS DE INTEGRACION DE LOS

CIRCUITOS DIGITALES

De acuerdo a su complejidad, los circuitos
integrados digitales se clasifican en 4 categorias
basicas llamadas SSI, MSI, LSI, y VLSI. Esta
clasificacion se fundamenta en la cantidad de
compuertas utilizadas para implementar la funcién
propia del chip. Como sabemos, las compuertas son
los bloques constructivos basicos de todos los circuitos
Digitales.

SSi

Significa Small Scale Integration (integracion en
pequefia escala) y comprende los chips que contienen
menos de 13 compuertas. Ejemplos: compuertas y
slip-flops. Los Cl SSI se fabrican principalmente
empleando tecnologias TTL, CMOS y ECL. Los
primeros circuitos integrados eran SSI

msi

Significa Médium Scale Integration (integracion en
mediana scala) y comprende los chips que contiene de
13 a 100 compuertas. Ejemplos; codificadores,
registros, contadores, multiplexores,
decodificadores,demultiplexores. Los Cl MSI se
fabrican empleando tecnologias TTL, CMOS y ECL.

LSI

Singnifica Large Scale Integration (integracion en alta
scala) y comprende los chips que contienen de 100 a
1000 compuertas. Ejemplos: memorias, unidades
aritméticas y logicas (ALU’s), microprocesadores de 8
y 16 bits. Los CI LSI se fabrican principalmente
empleando tecnologias 12L, NMOS y PMOS.

VLSI

Significa Very Large Scale Integration (integracion de
muy alta escala) y comprende los chips que contienen
mas de 1000 compuertas, Ejemplos:
microprocesadores de 32 bits, microcontroladores,
sistemas de adquisicion de datos. Los Cl VLSI se
fabrican también empleando tecnologias 12L, NMOS y
PMOS.

FAMILIAS LOGICAS DE LOS CIRCUITOS

INTEGRADOS

Una familia légica es un conjunto de componentes
digitales que comparten una tecnologia comun de
Fabricacion y tienen estandarizadas sus
caracteristicas de entrada y salida; es decir, son
compatibles unos con otros.

Como consecuencia de la estandarizacion, la
interconexion entre dispositivos l6gicos de una misma
familia es particularmente sencilla y directa: no
requiere de etapas adicionales de acoplamiento.

CARACTERISTICAS GENERALES DE LAS

FAMILIAS LOGICAS

Todas las familias o tecnologias de fabricacion de
circuitos integrados digitales se agrupan en dos
categorias generales: bipolares y MOS. Las
caracteristicas mas relevantes de un circuito integrado
digital con su velocidad, su consumo de potencia, su
inmunidad al ruido y su confiabilidad. A continuacién se
definen estos términos, desde un punto de vista
general.

La Velocidad

Mide la rapidez de respuesta de las salidas de un
circuito digital a cualquier cambio en sus entradas. La
velocidad es una consideracion importante en el
disefio de sistemas que deben realizar calculos
numeéricos o en circuitos que trabajan con sefales de
alta frecuencia.

El consumo de potencia mide la cantidad de
corriente o de potencia que consume un circuito digital
en operacion. El consumo de potencia es una
consideracion importante en el disefio de sistemas
operados por baterias

La inmunidad al ruido

Mide la sensibilidad de un circuito digital al ruido
electromagnético ambiental. La inmunidad al ruido es
una consideracion importante en el disefio de sistemas
que deben trabajar en ambientes ruidosos com
automoviles, maquinas, circuitos de control industrial,
etc.

La confiabilidad

Mide el periodo util de servicio de un circuito digital, es
decir, cuanto tiempo se espera que trabaje sin fallar
Niveles de voltaje y estados légicos

En todos los circuitos digitales practicos los estados
I6gicos 1y 0 se implementan con niveles de voltaje.
Estos niveles tienen rangos muy definidos, separados
por una zona de valores invalidos como se muestra en
la figura siguiente

Voltaje Niveles de voltaje

V3

Estado alto valido

t

Valores invalidos

V2

VIif——tm e e m e o -
Estado bajo valido —»

Vo Tiempo

En esta figura, el nivel bajo valido es el rango de
voltajes entre VO y V1, mientras que el nivel alto valido
es el rango de voltajes entre V2 y V3.

Los voltajes superiores a V3 6 inferiores a VO son
generalmente dafinos para los dispositivos digitales y
deben evitarse. Generalmente, VO corresponde a un
nivel de 0 voltios y V3 al valor del voltaje de
alimentacion (5V, 9V, etc.).



La zona de niveles invalidos entre V1 y V2 es critica.
En esta area los circuitos digitales trabajan en forma
erratica porque no saben qué hacer. Un voltaje en ese
rango pude ser interpretado como un 1 Iégico o0 como
un 0 légico o no producir efectos alguno. Los niveles
de voltaje en circuitos integrados digitales varian de
acuerdo con la familia l6gica (TTL o CMOS) a la que
pertenece el dispositivo.

Como hemos visto anteriormente en la tabla anterior
hay muchas familias l6gicas en las cuales se
diferencian por las caracteristicas anteriores
mencionadas pero que en este estudio veremos dos
de las familias mas utilizadas y mas conocidas por su
versatilidad y por su comodidad en el manejo de ellas
mismas, las cuales son los TTL y los CMOS.

LA FAMILIA DE LOS TTL

La familia l6gica TTL es quizas la mas antigua y comun
de todas las familias logicas de circuitos integrados
digitales. La mayor parte de los chips SSI y MSI se
fabrican utilizando tecnologia TTL.

Los circuitos integrados TTL implementan su légica
interna, exclusivamente, a base de transistores NPN y
PNP, diodos y resistencias.

La primera serie de dispositivos digitales TTL fue
lanzada por Texas Instruments en 1964. Los chips TTL
se usan en toda clase de aplicaciones digitales, desde
el mas sencillo computador personal hasta el mas
sofisticado robot industrial. Los circuitos TTL son
rapidos, versatiles y muy econémicos.

La familia TTL esta disponible en dos versiones: la
serie 54 y la serie 74. La primera se destina a las
aplicaciones militares y la segunda a aplicaciones
industriales y de propdsito general. Los dispositivos de
la serie 54 tienen rangos de operacién de temperatura
y voltaje mas flexible (desde -55 hasta 125°C contra 0
a 70°C de la serie 74).

La familia TTL., o bipolar se divide en las siguientes
Categorias o subfamilias basicas:

TTL STANDART

TTL SHOTTKY (S)

TTL DE BAJA POTENCIA (L)

TTL SHOTTKY DE BAJA POTENCIA (LS)

TTL DE ALTA VELOCIDAD (H)

TTL SHOTTKY AVAVNZAD (AS)

TTL SHOTTKY DE BAJA POTENCIA AVANZADA(ALS)

Otra familia bipolar muy popular es la ECL (Logica de
emisor acoplado). Los dispositivos de esta familia se
caracterizan por su rapidez, pero consumen mucha
potencia, son costosos y su manufactura es
relativamente compleja. Su uso se limita a aplicaciones
de muy alta velocidad.

TTL estandard

Estandar La familia estandar comprende
principalmente los dispositivos que se designan como
T74xx (7400, 7447, etc.). 74xxx (74123, 74193, etc.),
8xxx (8370, 8552, etc.) Y 96xx (9601, 9615, etc.),
Trataremos con preferencia la 1° series 74xx y 74xxx
que son las mas utilizadas en los circuitos modernos.

Existe una gran cantidad de funciones ldgicas que se
realizan con esta tecnologia. Entre las principales
tenemos: compuertas, decodificadores, contadores, flip
flop, sumadores, multiplexores y muchas otras que
estudiaremos mas adelante.

Caracteristicas de los circuitos integrados
TTL

Las caracteristicas que mas se notan de los circuitos
integrados de la familia TTL, estandar son, los
siguientes:

Alta velocidad de operacion. Pueden trabajar con
frecuencias de 18 a 20 Mhz y en algunas veces hasta
80 Mhz. La velocidadoperacion se expresa casi
siempre en términos del tiempo o retardo de
propagacion del Cl.

El tiempo o retardo de propagacién de un circuito
digital es el tiempo que toma un cambio Idgico en la
entrada en propagarse a través del dispositivo y
producir un cambio légico en la salida.

Los tiempos de propagacion en TTL normalmente del
orden de 2 a 30 nanosegundos por compuerta.

Alta disipacion de potencia. Es una desventaja
asociada con la alta velocidad de operacion. En
general, cuanto mas rapido sea un circuito, mas
potencia consume y viceversa. La mayoria de los
circuitos TTL disipan tipicamente, de 1 a 25 milivatios
por compuerta.

Tension de alimentacion nominal de +5V. Los circuitos
TTL en general pueden operar con tensiones de CC
entre 4.75 y 5.25 V pero el valor nominal de la tension
de trabajo es +5 V. Por esta razén, los aparatos que
incluyen circuitos integrados TTL se deben alimentar
con una fuente regulada de 5 voltios.

Niveles de voltaje de 0 a 0.08 V para el estado bajo y
de 2.4 a 5.0 V para el estado alto. En general, los
circuitos TTL interpretan cualquier voltaje entre 0 y
0.8V como un cero (0) légico o bajo y cualquier voltaje
entre 2.4 y 5V como un (1) légico o alto.

El maximo voltaje positivo que puede aplicarse a una
entrada TTL es +5.5V y el maxino negativo es -0.5V. Al
excederse estos parametros, los dispositivos TTL
generalmente se destruyen.

Abanicos de entrada (fan-in) y de salida (fan-
out)

La familia TTL utiliza a dos parametros para determinar
cuantos dispositivos TTL se pueden conectar entre si.
Estos parametros se denominan abanico de entrada
(fan-out).



El fain-in mide el efecto de carga que presenta una
entrada a una salida. Cada entrada de un circuito TTL
estandar se comporta com una fuente de corriente
capaz de suministrar 1.8 mA. A este valor de corriente
se le asigna un fan-in de 1.

El fan-out mide la capacidad de una salida de
manejar una o mas entradas. Cada salida de un
circuito TTL estandar se comporta como un disipador
de corriente capaz de aceptar hasta 18 mA, es decir de
manejar hastra 10 entradas TTL estédndares. Por tanto,
el fan-out de una salida TTL estandar es 10.

Existen dispositivos TTL especiales llamados buffers
(separadores) y drivers (manejadores) que tienen fan-
outs de 30, 50 r incluso 100. Se utilizan en
aplicaciones donde una determinada linea de salida
debe manejar al mismo tiempo un gran numero de
lineas de entrada. Los buffers y drivers se estudian en
detalle en las lecciones 6y 8.

Otros circuitos integrados TTL

Existen varias series o subfamilias TTL, ademas e la
serie TTL estandar 74. Cada una de estas subfamilias
posee caracteristicas propias que las hacen
adecuadas para aplicaciones o necesidades muy
especificas. Las mas conocidas son:

TTL de baja potencia. Comprenden los
dispositivos designados como 74L00, 74L04.
Consumen 10 veces menos potencia que los
dispositivos TTL estandares correspondientes pero son
4 veces mas lentos.

TTL de alta velocidad. Comprende los
dispositivos designados como 74Hxx y 74Hxxx; por
ejemplo: 74H05, 74H123. Consumen 2.5 veces mas
potencia que los dispositivos TTL estandares pero son
2 veces mas rapidos.

TTL Shottky. Conprende los dispositivos
designados como 74Sxx y 74Sxxx; por ejemplo
748181, 74S11. Consumen 1.8 veces mas potencia
que los dispositivos TTL estandares pero son 4 veces
mas rapidos.

TTL Shottky de baja potencia. Comprende los
dispositivos designados como 74LSxx 74LSxxx
(74LS83, 74LS221, etc.). Consumen 5 veces menos
potencia que los dispositivos TTL estandares y son
igual de rapidos. Esta es la subfamilia mas utilizada
entre todas las divisiones de la familia TTL.

TTL Shottky avanzada de baja potencia.
Comprende los dispositivos designados como
T4ALSXX y 7T4ALSXXX; por ejemplo: 74ALSO00,
74ALS73. Consumen la mitad de la potencia requerida
por los dispositivos LS equivalentes y son el doble de
rapidos.

TTL Shottky avanzada. Comprende los
dispositivos designados como 74AS xx y 74ASxxx; por
ejemplo 74AS00, 74AS73. Proporciona los mas cortos
tiempos de propagacion que el estado actual de la
tecnologia bipolar puede ofrecer y su consumo es
intermedio entre TTL estandar y LS.

ABREVIATURAS TIPICAS DE LOS
INTEGRADOS

= NIVEL LOGICO ALTO (ESTABLE)

= NIVEL LOGICO BAJO (ESTABLE)

= FLANCO DE SUBIDA (paso de nivel
I6gico bajo a nivel alto)

= FLANCO DE BAJADA (paso de nivel
I6gico alto a nivel alto)

= NIVEL DE ESTADO DIFERENTE

= ESTADO DE ALTA IMPEDANCIA DE UNA
SALIDA (LOGICA TRI-STATE)

NX <« —>r I

a..h = EL NIVEL LOGICO ESTABLE DE LAS
ENTRADAS A..H

Qo = SALIDAS DE FLIP FLOP

DATAINPUTS = ENTRADA DE DATOS

ENABLE = HABILITADOR

SELECT = SELECTOR

CSs = SELECTOR DE ENCENDIDO O
APAGADO

GND = TIERRA

VCC = VOLTAGE

DO....Dn = ENTRADAS

CLOCK = ENTRADA O SALIDA DEL RELOJ

INHIBIBIT-OUT = INHABILITADOR DE SALIDA
SG = SELECTOR DE GRUPO
OUTPUT = SALIDA DE CONTROL



TTL Selector Guide

® AND Gates

Dual 4-Input
ECG74H21
ECG74LS21

Triple 3-input
ECG7411
ECG74H11
ECG74HC11
ECG74LS11

Quad 2-Input
ECG7408
ECG74C08
ECG74HCO08
ECG74HCTO08
ECG74LS08
ECG74S08

@ AND Gates with Open
Collector Output

Triple 3-Input
ECG74LS15
Quad 2-Input

ECG7409
ECG74LS09

® AND/OR/Invert Gates

2-Wide 4-Input
ECG74LS55

Dual 2-Wide 2-Input
ECG74S51

Duat 2-Wide 2-2-3-2-Input
ECG74LS51

4-Wide 2-input
ECG7454

4-Wide 2-2-3-2-Input
ECG74H54

4-Wide 3-2-2-3-Input
ECG74LS54

® Arithmetic & Logic Function
Devices

Adders
1-Bit
ECG7480
4-Bit
ECG7483
ECG74LS83A
ECG74L.5283
Look-Ahead Carry-Generator
ECG74182

True/Complement Zero/One Element
ECG74H87

4-Bit Arithmetic Logic Unit/Function
Generator

ECG74181

ECG74LS181

ECG745181

4-Bit Magnitude Comparator
ECG7485
ECG74C85
ECG74L.585
4 x 4 Register Files

ECG74170
ECG74LS670

6-Bit Binary Rate Multiplier
ECG7497

9-Bit Parity Generator/Checker
ECG74180
ECG745L.280

® Buffer Gates
Quad 2-Input NAND

ECG7437
ECG74LS37

Quad 2-Input NOR

ECG7428
ECG74LS28

Dual 4-input NAND
ECG7440
ECG74H40
ECG74540

@ Buffer Gates with Open Collector
Output
Hex
ECG7406
ECG7407
ECG7416
ECG7417

Quad
ECG74125
ECG74HC125
ECG74LS125A
ECG74126
ECG74HC126
ECG74LS126

Quad 2-input NAND

ECG7438
ECG74LS38

Quad 2-Input NOR
ECG7433

@ Buffers/Drivers

Hex Inverting
ECG7406
ECG7416
ECG80C96

Hex Non-inverting
ECG7407
ECG7417
ECG80C95
ECGS80C97

Octal Inverting
ECG74HC240
ECG74HCT240
ECG741.5240
ECG74L5540

Octal Non-Inverting
ECG74LS241
ECG74C244
ECG74HC244
ECG74HCT244
ECG74L.5244
ECG74LS541

@ Bus Drivers
Hex Inverting
ECG74366
ECG74LS366A
ECG74368
ECG74L5368
ECG80C96

Hex Non-Inverting
ECG74365
ECG74LS365A
ECG74367
ECG74LS367
ECG80C95
ECG80C97

@ Bus Transceivers

Octal Inverting
ECG74LS640
ECG74LS642

Octal Inverting/Non-inverting
ECG74LS643

Octal Non-inverting
ECG74LS245
ECG741.S641
ECG74LS645

Quad Inverting
ECG74LS242

Quad Non-Inverting
ECG74L5243

@® Counters, Asynchronous

Binary/Ripple
ECG74HC4060

Decade
ECG7490
ECG74C90
ECG74LS90
ECG74290
ECG74L5290

Dual Decade

ECG74HC390
ECG74LS390
ECG74490

ECG74LS490

4-Bit Binary
ECG7493A
ECG74C93
ECG74LS93
ECG74L.5293
Dual 4-Bit Binary
ECG74393
ECG74HC393
ECG74LS393
Divide-By-N
ECG8520
Divide-By-12
ECG7492
ECG74LS92

® Counters, Synchronous

Decade
ECG74160
ECG74LS160A
ECG74162
ECG74LS162A

4-Bit Binary
ECG74161
ECG74C161
ECG74HC161
ECG74HCT161
ECG74LS161A
ECG74HC163
ECG74HCT163
ECG74LS163A
ECG8316
ECG8556



TTL Selector Guide (cont'd)

@ Counters, Up/Down

Decade
ECG74LS168A
ECG74LS190
ECG74C192
ECG74L5192

4-Bit Binary
ECG74LS169A
ECG74191
ECG74LS1N
ECG74193
ECG74C193
ECG74LS193

@® Counter/Latch
Decade
ECG74176
ECG74196
ECG74LS196

4-Bit Binary
ECG74177

ECG74L5197
ECG8554

@ Data Selectors/Multiplexers

Duat 4-Line-to-1-Line
ECG74153
ECG74HC153
ECG74LS153
ECG74LS253
ECG741.5352
ECG74LS353
ECG8309

Quad 2-Line-to-1-Line
ECG74157
ECG74C157
ECG74LS157
ECG74158
ECG74LS158
ECG74HC257
ECG74LS257
ECG74L5258
ECG745258
ECG8123
ECG8233

Quad 2-Line-to-1-Line with Storage
ECG74L5298

Quad 2-Line-to-1-Line (Open

Collector)

ECG8235
ECG8266
8-Line-to-1-Line
ECG74C1561
ECG74HC151
ECG74LS151
ECG74251
ECG74L.5251
ECG745251

16-Line-to-1-Line
ECG8219

® Decoder, 4-Line-to-10-Line
BCD-to-Decimal
ECG7442

ECG74C42
ECG74LS542

® Decoders/Demultiplexers
Dual 2-Line-to-4-Line
ECG74HC139
ECG74L.5139
ECG74155
ECG74LS155
ECG8321

Dual 2-Line-to-4-Line (Open
Collector)

ECG74156

ECG741.5156

4-Line-to-16-Line
ECG74154

3-Line-to-8-Line
ECG74HC138
ECG74HCT138
ECG74L.5138
ECG745138

@ Display Decoders/Drivers
BCD-to-Decimal - Drives Cold
Cathode Tubes

ECG74141

BCD-to-Decimal - Drives Gas
Filled Tubes
ECG7441

BCD-to-Decimal {Open Collector)
ECG7445
ECG74145
ECG74L5145

BCD-to-7-Segment (Open Collector)
ECG7447
ECG74LS47
ECG74LS49
ECG74L.5247
ECG74249
ECG74L.5249
BCD-to-7-Segment
ECG7448
ECG74C48

ECG74L548
ECG74L5248

® Display Decoder/Drivers with
Input Latches
Hexadecimal-to-7-Segment -
Drives Common Anode LED
ECG8374

@® Encoders
Keyboard Encoders
ECG74C922
ECG74C923
8-Line-to-3-Line - Octal Priority
Encoder
ECG74LS148
ECG74LS348
ECG8318

10-Line-to-4-Line - Decimal to
BCD Priority Encoder
ECG74L5147

@ Exclusive OR Gates
Quad 2-input
ECG7486
ECG74H86
ECG74HC86
ECG74L.586
ECG74L5386

® Exclusive OR Gates with
Open Collector Output
Quad 2-Input
ECG74136
ECG74LS136

@® Exclusive NOR Gates with
Open Collector Output
Quad 2-Input
ECG74LS266

@ Expandable Gates
Dual 2-Wide Input AND/OR/Invert
ECG7450
ECG74H50
Dual 4-Input NOR
ECG7423

2-Wide 4-Input AND/OR/Invert
ECG74H55

4-Wide 2-2-3-2-Input AND/OR/Invert
ECG74H52
ECG74H53

@® Expandable AND/OR/Invert Gates
Dual 2-Wide 2-Input

ECG7450
ECG74H50

2-Wide 4-Input
ECG74H55
4-Wide 2-2-3-2-Input

ECG74H52
ECG74H53

® Expander Gates

Triple 3-Input
ECG74H61

4-Wide 2-3-3-2-Input
ECG74H62

® Flip-Flops, Master-Slave
(M-S) Types
Dual J-K
ECG7473
ECG74H73
ECG74H76
ECG74H78

Gated J-K
ECG74H71
ECG7472
ECG74H72

® Flip-Flops, J-K Edge
Triggered Types
Dual J-K Negative Edge Triggered
ECG74C76
ECG74C107
ECG74LS73
ECG74LS78
ECG74H106
ECG74LS107
ECG74H108
ECG74LS112A
ECG74S112
ECG74LS113
ECG74S113
ECG74LS5114



TTL Selector Guide (cont'd)

Dual J-K Positive Edge Triggered
ECG74109
ECG74HC109
ECG74LS109A

Gated J-K Positive Edge Triggered
ECG7470

Gated J-K Negative Edge Triggered
ECG74H102

® Flip-Flops, “D” Types
Dual
ECG7474
ECG74C74
ECG74H74
ECG74LS74A
ECG74S74

Hex
ECG74174
ECG74C174
ECG74HC174
ECG74HCT174
ECG74LS174
ECG745174

Octal
ECG74HC273
ECG74HCT273
£ECG74LS273
ECG74C374
ECG74HC374
ECG74HC574
ECG74HCT374
ECG74LS374
ECG74HC377

Quad
ECG74175
ECG74C175
ECG74HC175
ECG74LS175
ECG74L.8379
ECG8613

@ Interface Gates, Hi-Voltage with
Open Collector Output

Hex Inverting
ECG7406
ECG7416

Hex Non-Inverting
ECG7407
ECG7417

Quad 2-input NAND

ECG7426
ECG74LS26

@ Interface Buffers, Level Shifting

Hex Non-inverting
ECG74C902

@ Inverters
Hex

ECG7404
ECG74C04
ECG74H04
ECG74HC04
ECG74HCTO04
ECG74LS04
ECG74504

@ Inverters with Open Collector
Output
Hex

ECG7405

ECG74LS05

ECG74S05

ECG7406

ECG7416

@® Latches

Octal “"D”
ECG741.5363
ECG74C373
ECG74HC373
ECG74HC573
ECG74HCT373
ECG74HCT573
ECG74LS373

Quad § -R
ECG74L5279

Quad Latch
ECG8314

4-Bit Bistable
ECG7475
ECG74LS75

8-Bit Addressable

ECG74HC259
ECG74L5259

@® Level Shifters (See Interface
Buffers)

@ Line Drivers and Receivers
Dual 4-Input NAND 50 Ohm
Line Driver

ECG745140

Dual Differential Line Receiver
ECG9615

Octal Inverting Line Driver/Receiver
ECG74C240
ECG74HC240
ECG74HCT240
ECG74LS240
ECG74LS540

Octal Non-Inverting Line

Driver/Receiver
ECG74LS241
ECG74C244
ECG74HC244
ECG74HCT244
ECG741L5244
ECG74LS541

Quad 2-Input NOR 50 Ohm
Line Driver
ECG74128

® Multiplexers/Demultiplexers

ECG74HC4053
ECG74HC4067

@ Multivibrators, Monostable
{One Shots)
Monostable
ECG74121
Dual Retriggerable/Resettable
Monostable

ECG8853
ECG9602

Retriggerable Monostable
ECG74122
ECG74LS122
ECG74221
ECG74C221
ECG74LS221
ECG9601

Dual Retriggerable Monostable
ECG74123
ECG74HC123
ECG74LS123

® NAND Gates

Quad 2-Input
ECG7400
ECG74C00
ECG74H00
ECG74HC00
ECG74HCT00
ECG74LS00
ECG74S00
ECG7437
ECG741.837

Triple 3-Input
ECG7410
ECG74C10
ECG74H10
ECG74HC10
ECG74LS10

Dual 4-Input
ECG7420
ECG74C20
ECG74H20
ECG74L.S20
ECG7440
ECG74H40
ECG74S40

Dual 5-Input
ECG8092

8-Input
ECG74C30
ECG74H30
ECG74LS30

13-input
ECG74LS133
ECG74S133

® NAND Gates with Open

Collector Output

Quad 2-Input
ECG74H01
ECG74LS01
ECG74LS03
ECG74S03
ECG7426
ECG74LS26
ECG7438
ECG74LS38

Triple 3-Input
ECG7412
ECG74LS12

Dual 4-Input
ECG7422
ECG74H22
ECG74L522
ECG74S22



TTL Selector Guide (cont'd)

@ NOR Gates
Quad 2-Input
ECG7402
ECG74C02
ECG74HC02
ECG74LS02
ECG74S02
ECG7428
ECG74LS28
Triple 3-input
ECG7427
ECG74LS27

Dual 4-Input
ECG7425

Dual 5-lnput
ECG74LS260

Expandable Dual 4-Input
ECG7423

@® NOR Gates with Open
Collector OQutput
Quad 2-Input
ECG7433

® OR Gates
Quad 2-Input
ECG7432
ECG74C32
ECG74HC32
ECG74HCT32
ECG74LS32

® Registers

Quad 1/0
ECG8542

4-Bit “D”
ECG74C173
ECG74HC173
ECG74LS173

4-Bit x 16 Word FIFO
ECG74HC40105

@ Schmitt Triggers

Dual 4-Input NAND
ECG7413
ECG74LS13

Hex Inverter
ECG7414
ECG74C14
ECG74HC14
ECG74HCT14
ECG74LS14

Quad 2-input NAND
ECG74132

ECG74HC132
ECG74LS132

@ Shift Registers

4-Bit Parallel
ECG74195
ECG74LS195A

4-Bit Universal
ECG74LS395A

4-Bit Bidirectional Universal
ECG74LS194A
ECG74S194
ECG74LS295A

4-Bit Bidirectional Parallel
ECG7495
ECG74C95
ECG74LS95B

5-Bit Serial-In/Parallel-Out or
Parallel-In/Serial-Out
ECG7496

8-Bit Serial
ECG7491
ECG74LS591

8-Bit Serial-in/Parallel-Out
ECG74164
ECG74C164
ECG74HC164
ECG74LS164

8-Bit Parallel-In/Serial-Out
ECG74165
ECG74HC165

8-Bit Universal
ECG74199

8-Bit Bidirectional Universal
ECG74198
ECG74HC299
ECG74LS299

8-Bit Serial or Parallel-In/
Parallel-Out
ECG74166
ECG74LS166
Dual 8-Bit Serial
ECG8328

@ Voltage Controlled
Oscillators (VCO)
Single
ECG74L.S624

Dual
ECG74S124
ECG74LS625
ECG74LS626
ECG74LS627
ECG74LS629




TTL Logic Diagrams (vcc=+5 v Nom,)

Diag. 1 14-Pin DIP See Fig. D6

ECG7400, ECG74C00, ECG74H00,
ECG74HC00, ECG74HCTOO,
ECG74LS00, ECG74S00

(1 (i8] [i2] [ [0 [5] [5]
L L2 (8] e U] Lel L7

1A 1B 1Y 2A 2B 2Y GND

Quad 2-Input NAND Gate

Diag. 2
{See Also Diag. 3)
ECG7401*, ECG74LS01

Vec 4Y 4B 4A

49 (2 [ (9] 5] [

)
(7] (]

Ll L) [) L B o] T

1y 1A 1B 2Y 2A 2B GND

Quad 2-Input NAND Gate with Open
Coliector Output

14-Pin DIP See Fig. D6

* DISCONTINUED

14-Pin DIP See Fig. D6

Diag. 3
{See Also Diag. 2)
ECG74HO01
Vee 4A 4Y
[ [ (2] (] [ro] (o] [s]

ES)
O

1] 2] [3] [a] [s] Te] 7]

1A 1B 1Y 2A B 2Y GND

N

Quad 2-tnput NAND Gate with Open
Collector Qutput

Diag. 4 14-Pin DIP See Fig. D6
ECG7402, ECG74C02, ECG74HC02,
ECG74LS02, ECG74S02

Diag. 5 14-Pin DIP See Fig. D6
ECG74LS03, ECG74S03

Vee

[ (] [re] (7] o] (o] [o]

5&
T

Diag. 6 14-Pin DIP See Fig. D6

ECG7404, ECG74C04, ECG74HO04,
ECG74HCO04, ECG74HCTO4,
ECG74LS04, ECG74S04

Vecc 6A  6Y 5A  5Y  4A  4Y

ECG74S05

Hex Inverter with Open Collector Output

Hex Inverter/Buffer with Hi-Volt (30 V) Open
Collector OQutput

Ll Lef La La Lsf Lel (2] 1] L2 18] LeJ TsT Te] 17
1Y 1A 1B 2y 2A 2B GND 1A iB 1Y 2A 2B 2Y GND
Quad 2-Input NOR Gate Quad 2-Input NAND Gate with Open Hex Inverter
Collector Output
Diag. 7 14-Pin DIP See Fig. D6 | Diag. 8 14-Pin DIP See Fig. D6 ] Diag. 9 14-Pin DIP See Fig. D6
ECG7405, ECG74H05, ECG74LS05, ECG7406 ECG7407

1A 1Y  2A 2Y  3A

3Y GND

Hex Buffer with Hi-Volt (30 V) Open
Collector Output

Diag. 10 14-Pin DIP See Fig. D6

ECG7408, ECG74C08, ECG74H08",
ECG74HCO08, ECG74HCTO08,
ECG74LS08, ECG74S08

Vec 4B 4A 4Y 3B 3A 3Y

([ [ [ (1] 5] [5]

ENRY
(] [6)

() G2l Gl e TsT [o] T

1A 1B 1Y 2A 2Y GND

Quad 2-Input AND Gate
* DISCONTINUED

Diag. 11 14-Pin DIP See Fig. D6
ECG7409, ECG74LS09, ECG74S09*

cc 4B 4A  4Y 3B 3A  3Y

[« [ [re] [] [o] [] [B]

ol I
(] [0

L G L] Lo T[] T

1A 1B 1Y 2A 2B 2Y GND

Quad 2-Input AND Gate with Open Collector
Output
* DISCONTINUED

Diag. 12 14-Pin DIP See Fig. D6

ECG7410, ECG74C10, ECG74H10,
ECG74HC10, ECG74LS10, ECG74S10

Vee 1C 1Y 3C 3B  3A 3Y
10 8

Triple 3-Input NAND Gate




TTL Logic Diagrams (cont'd)

Diag. 13 14-Pin DIP See Fig. D6

ECG7411, ECG74H11, ECG74HC11,
ECG74LS11, ECG74811

Triple 3-Input AND Gate

Diag. 14 14-Pin DIP See Fig. D6
ECG7412, ECG74LS12

Vec 1C 1Y 3C 3B 3A 3Y
141 13| |12 1 10 9 8

=8

1 2 3 4 5 6 7
2Y GND

Triple 3-Input NAND Gate with Open
Collector Output

Diag. 15 14-Pin DIP See Fig. D6
ECG7413, ECG74LS13

Dual 4-Input NAND Schmitt Trigger

Diag. 16 14-Pin DIP See Fig. D6
ECG7414, ECG74C14, ECG74HC14,
ECG74HCT14, ECG74LS14

Vec 6A BY 5A  5Y 4A  4Y

Hex Schmitt Trigger Inverter

Diag. 17
ECG74LS15

14-Pin DIP See Fig. D6

Vec 1C 1Y 3C 3B 3A 3Y
14| |13 12 1" 10 9 8

2Y GND

Triple 3-Input AND Gate with Open
Collector Output

Diag. 18
ECG7416

14-Pin DIP See Fig. D6

1A 1Y  2A 2Y 3A

3Y GND

Hex Inverter/Buffer with Hi-Velt (15 V) Open
Collector Output

Diag. 19
ECG7417

14-Pin DIP See Fig. D6

Vcc B6A  BY 5A  5Y  4A  4Y

1A 1Y  2A  2Y 3A

3Y GND

Hex Buffer with Hi-Volt (15 V) Open
Collector Output

Diag. 20 14-Pin DIP See Fig. D6
ECG7420, ECG74C20, ECG74H20°,
ECG74LS20

Vecc 2D 2C NC 2B 2A 2Y
14 13 {12 1 10 9 8

1 2 3 4 5 6 7
1A°- 1B NC 1C 1D 1Y GND

Dual 4-input NAND Gate
* DISCONTINUED

Diag. 21 14-Pin DIP See Fig. D6
ECG7421*, ECG74H21, ECG74LS21

Vcc 2D 2C NC 2B 2A 2Y
14 13 12 1" 10 9 8

1 2 3 4 5 6 7
1A- 1B NC 1C 1D 1Y GND

Dual 4-input AND Gate
: : * DISCONTINUED

Diag. 22 14-Pin DIP See Fig. D6
ECG7422, ECG74H22*, ECG74LS22,
ECG74S22

Vee 2D 2C NC 2B 2A 2Y
14 13 12 1" 10 9 8

1 2 3 4 5 6 7
1A 1B NC 1C 1D 1Y GND

Dual 4-Input NAND Gate with Open
Collector Output

* DISCONTINUED

Diag. 23 16-Pin DIP See Fig. D8
ECG7423
_ STROBE
Vee 11X 2D 2C 2G 2B 2A 2Y
16 15 14 13 12 1" 10 9

JiacN

1 2 3 4 5 6 7 8
X 1A 1BSTF12%BE 1C 1D 1Y GND

Expandabie Dual 4-Input NOR Gate with
Strobe

Diag. 24
ECG7425

14-Pin DIP See Fig. D6

STROBE
Vec 2D 2C 2G 2B 2A 2Y

14 13 |12 1 10 9 8

—

1 2 3 4 5 6 7
1A 1B STI‘]?gBE 1C 1D 1Y GND

Dual 4-Input NOR Gate with Strobe




TTL Logic Diagrams (cont’'d)

Diag. 25 14-Pin DIP See Fig. D6
ECG7426, ECG74LS26

1A 18 1v 2A 28 2y GND

Quad 2-Input Hi-Volt interface NAND Gate
with Open Collector Output

Diag. 26 14-Pin DIP See Fig. D6
ECG7427, ECG74LS27

Triple 3-Input NOR Gate

Diag. 27 14-Pin DIP See Fig. D6
ECG7428, ECG741.828

Quad 2-Input NOR Buffer

Diag. 28 14-Pin DIP See Fig. D6
ECG74C30, ECG74H30*, ECG74LS30

8-Input NAND Gate .
* DISCONTINUED

Diag. 29 14-Pin DIP See Fig. D6

ECG7432, ECG74C32, ECG74HC32,
ECG74HCT32, ECG74LS32

Vec 4B 4A 4y 3B  3A  3Y
14 13 12 1" 10 9 8

Quad 2-Input OR Gate

Diag. 30 14-Pin DIP See Fig. D6
ECG7433, ECG74LS33*

5|3
2|5

. 3y
L

- |8
-8

4y

]

1
2 4 § ¢ 7
1,

Vi
o
1

3
WA 8 2y 2A 28 GND

Quad 2-Input NOR Buffer with Open

Collector QOutput
! * _DlSCONTlN UED

Diag. 31 14-Pin DIP See Fig. D6
ECG7437, ECG74L837

Quad 2-Input NAND Buffer

Diag. 32 14-Pin DIP See Fig. D6
ECG7438, ECG74LS38

Quad 2-input NAND Buffer with Open
Collector Output

Diag. 34 14-Pin DIP See Fig. D6
ECG7440, ECG74H40, ECG74LS40°,
ECG74S40

2 24 2v
Wil e

Dual 4-Input NAND Buffer
* DISCONTINUED

Diag. 35 16-Pin DIP See Fig. D8
ECG7441
ouTPUTS OUTPUTS
"o 1 " 5 4 GND ¢ h 3
BlUSiunriinijnlle
e

9015 487 32

BCD-YO-DECIMAL
ODECODER/DRIVER

A [+] ] C

BiBiDigiBiDik0
9 A D ] C
ouTPUTS INPUTS INPUTS

BCD-to-Decimal Decoder/Driver for Gas
Filled Tubes

v, 2
cc ouTPUT

Diag. 36 16-Pin DIP See Fig. D8
ECG7442, ECG74C42,.ECG74L842

INPUTS QUTPUTS

vee A 8 ¢ 0 ‘8 8 7

T

GND

0 1 2 3 4 5 [
QUTPUTS

BCD-to-Decimal'Decoder

Diag. 37
ECG7443

16-Pin DIP See Fig. D8

Excess-3-to-Decimal Decoder
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Diag. 38
ECG7444

16-Pin DIP See Fig. D8

Excess-3-Gray-to-Decimal Decoder

Diag. 39 16-Pin DIP See Fig. D8
ECG7445
INPUTS ouTPUTS

vge A ) [+ [ 9 ] 7

1N nIn'n'n'nnins
g
e

It

1 2 3 4 5
V-
OQUTPUTS

BCD-to-Decimal Decoder/Driver with Open
Collector Output

2

Diag. 40 16-Pin DIP See Fig. D8
ECG7446
oUTPUTS
e\
Wi Iy ' 2 » < * N
wl iw] js) julin] in]ln
e
t § 2 b c 4 o

[
8 C LTRBOMG O A

1 2 3 4 ] L] 7 | ]
\—\r—c-/ e out
INPUTS Uy

BCD-to-7-Segment Decoder/Driver with
Hi-Volt (30 V) Open Collector Output

Lad
Y neuTS

Diag. 41 16-Pin DIP See Fig. D8
ECG7447, ECG74LS47
ouTRUTS

f a b c d e
16 15 14 13 12 1 10 9

=il

f g a b ¢c d e

Vee

BI/
B C LTRBORBI D A

mmlE

s[s6[]7[]8
L E R T L aw
PUT PUT

B Cc,

INPUTS INPUTS

BCD-to-7-Segment Decoder/Driver with
Hi-Volt (15 V) Open Collector Output

Diag. 42 16-Pin DIP See Fig. D8
ECG7448, ECG74C48, ECG74L848
OUTPUTS
A
Vee 7 a b c d e
16 15 14 13 12 1 10 9

AT

f g ab c d e

B C LTRBORBI D A

AT

1 2 3 4 5 6 7 8
B C, LAMP RB RB D A, GND
TEST OUT IN
PUT PUT INPUTS

INPUTS

BCD-to-7-Segment Decoder/Driver

Diag. 43
ECG74LS49

14-Pin DIP See Fig. D6

. C , BLANK o - . ano
= wa w1 =\~ outrur
TS ~

NPUTS

BCD-to-7-Segment Decoder/Driver with
Open Collector Qutput

Diag. 44 14-Pin DIP See Fig. D6
ECG7450, ECG74HS30

Dual 2-Wide 2-input AND/OR/Invert Gate
(One Gate Expandable)

Diag. 45
(See also Diag. 46)
ECG7451°*, ECG74S51

MAKE MO EXTERNAL CONNECTION

14-Pin DIP See Fig. D6

10 1 v

kLY 2A

k] 2 2 2v GND

Dual 2-Wide 2-Input AND/OR/Invert Gate
* DISCONTINUED

Diag. 46 14-Pin DIP See Fig. D6
(See also Diag. 45)

ECG74L$51

1A 2A 2 k- 20 2Y GND

Dual 2-Wide 2-Input, 2-Wide 3-Input AND/
OR/Invert Gate

Diag. 47
ECG74H52

14-Pin DIP See Fig. D6

Vi 1
\ed nplw " » 9 |

x
-]
"
x
<

1 ? 3 4 §

L 7
A ] c "4 € NC - GND

Expandable 4-Wide 2-Input 2-3-2-2 Input
AND/OR Gate '

Diag. 48
(See also Diag. 49)
ECG7483

14-Pin DIP See Fig. D6

Expandable 4-Wide 2-input AND/OR/
_Invert Gate

Diag. 49 14-Pin DIP See Fig. D6
(See aiso Diag. 48)

ECG74HS3

Expandable 4-Wide 2-Input 2-2-3-2 Input
AND/OR/Invert Gate




TTL Logic Diagrams

(cont'd)

Diag. 50 14-Pin DIP See Fig. D6
(See also Diag. 51 and 52)
ECG7454

MAKE NO EXTEANAL CONNECTION
[ 6
13 g ]

Vi
14

Y

121 8

4-Wide 2-input AND/OR/Invert Gate

Diag. 51 14-Pin DIP See Fig. D6
(See also Diag. 50 and 52)
ECG74H54

MAKE NO EXTERNAL CONNECTION
B Ay H

A
14

Y

13 {121 11} 110 8

IS
~
-
-
L]

4-Wide 2-2-2-3 Input AND/OR/Invert Gate

Diag. 53
(See also Diag. 54)
ECG74H55

14-Pin DIP See Fig. D6

Expandable 2-Wide 4-Input AND/OR/

2-Wids 4-Input AND/OR/Invert Gate

i
Diag. 54 14-Pin DIP See Fig. D6 | Diag. 55 14-Pin DIP See Fig. D6
{See aiso Diag. 53) | ECG7460
ECG741S55

14-Pin DIP See Fig. D6

Diag. 52
(See also Diag. 50 and 51)
ECG74L854

4-Wide 3-2-2-3 Input AND/OR/nvert Gate

Triple 3-input Expander

Invert Gate Dual 4-Input Expander
Diag. 56 14-Pin.DIP See Fig. D6 } Diag. 57 14-Pin DIP See Fig. D6 § Diag. 60 14-Pin DIP See Fig. D6
ECG74H61 ECG74H62 ECG7470

4-Wide 3-2-2-3 Input AND/OR Expander

i
s
3 7

cLR N

Gated J-K Positive Edge Triggered Flip-Flop
with Preset and Cledr

Diag. 61 14-Pin DIP See Fig. D6
ECG74H71

v CK K2B K2a K18 k1A O

14| 113] j12] 11| jte{ |9 ]

1 ? 3 4 § ] 7
JIA 8 J2A J28 PR

Gated J-K M/S Flip-Flop with Preset

Diag. 62 14-Pin DIP See Fig. D6
ECG7472, ECG74H72

PR
13

cK
12

X3

14 1

Gated J-K M/S Flip-Flop with Preset and
Clear

Diag. 63 14-Pin DIP See Fig. D6
(See also Diag. 64)

ECG7473, ECG74H73

Dual J-K M/S Flip-Flop with Clear
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Diag. 64
(See also Diag. 63)
ECG74C73, ECG74LS73

VoW 10 GND 2k 20 28
w 3 L3 n - 9 s
[ [} [} Q

CLR

14-Pin DIP See Fig. D6

Dual J-K Negative Edge Triggered Flip-Flop
with Clear

Diag. 65 14-Pin DIP See Fig. D6
ECG7474, ECG74C74, ECG74H74,
ECG74LS74A, ECG74574

Dual "D" Flip-Flop with Preset and Clear

Diag. 66 ‘ 16-Pin DIP See Fig. D8
ECG7475, ECG74LS75
ENABLE
12 3C AQ
wi {3 fne] Inl lw] s
o aQ L Q oM 10 Q
L] =] ]
| —

1 2 3 4 s [ ] 7
1] 10 D ENABLE vec 30 0 4
3a

4-Bit Bistable Latch with Complementary
Output

Diag. 67 16-Pin DIP See Fig. D8
(See also Diag. 68)
ECG74H76
K 10 18 GND 2k 20 28 U

L] ] " 13 12 " » $

L—x a L4 [}
—pCK —CP CK
J a H— K a
I_ PR CLR
r—? L
+ 4 1 S ¥

1 2 3 4 $ L] ’ L]

1CK 1PR 1 E] Vg 2CK 2PR 2
CLR CLR

Dual J-K M/S Flip-Flop with Preset and
Clear

Diag. 68
{See also Diag. 67)
ECG74C76, ECG74LS76A*

K 0o W oND 2k 20 20 4
Wi Wi jwl Jual 1] in| jwi ls

T T

16-Pin DIP See Fig. D8

b K &
—pCK

(s

1 2 3 4 $ L) 7 L)

1€k TPR 1 14 Vgc 2€K ZPR 2
CLR CLR

Dual J-K Negative Edge Triggered Flip-Flop
with Preset and Clear

* DISCONTINUED

Diag. 69
ECG74LS77

14-Pin DIP See Fig. D6

ENABLE
12

ENABLE Vgc 30 4D NC
34

4-Bit Bistable Latch

Diag. 70
(See also Diag. 71)
ECG74H78

14-Pin DIP See Fig. D6

Koo W8 oW 20 20 GND

Dual J-K M/S Fiip-Flop with Presets and a
Common Clock and Clear

Diag. 71
{See also Diag. 70)
ECG74LS78

14-Pin DIP See Fig. D6

K 1 W8 GND 20 28 20

1 H 3 4 1 ] [ ] ?
CK 1PR 11 Vgc CLR 2PR 2K

Dual J-K Negative Edge Triggered Flip-Flop
with Preset and a Common Clock and Clear

Diag. 72 14-Pin DIP See Fig. D6
ECG7480
Vee B2 Bl Ac A* Az Al
“ 3 12 n L L L
-
8 A1

Cn Car1

[} GND

14| @ ey 14}

Cn Tt ¥

Gated Full Adder with Complementary Sum
Outputs

Diag. 74
ECG7482

A2 82 2

14-Pin DIP See Fig. D6

GND c2 NC NC

Z Al 81

vee co NC NC

2-Bit Binary Full Adder

Diag. 75 16-Pin DIP See Fig. D8
ECG7483, ECG74LS83A

B84 L4 c4 €0  GND B1 Al bl

LRSI AR RER RER RER
| 1| P ]
I4 c4 co B! Al
484 F 8] o
A4 A2
I3 A3 B3 12 82
L1 | l

4-Bit Full Adder

Diag. 76 16-Pin DIP See Fig. D8
ECG7485, ECG74LS85
DATA INPUTS
vee “Aa3 B2 A2 :1 81 A0 N

Bl juiijujinlin

L L]

A3 82 Az A Bt AD

| A |

B3 B8O

A BA=B A BA BA=8 A 8
iN iN IN  OUT OUY OuY

L L 1 1

IR IRRIERIRRIRR IR R IRA IR

B3 ACB A-B A>B,ADB A-B A<B, GND
DATA / =

Vv
INPUT ¢ ASCADING INPUTS

CUTPUTS

4-Bit Magnitude Comparator




TTL Logic Diagrams (cont’d)

Diag. 77
ECG74C85

INPUTS

16-Pin DIP See Fig. D8

OUTPUTS INPUTS

G —
A>8 A<B 80 A0 81

Vee A3 ®m

A=8B A>B A<B A-B Al
uTPUT INPUT

GND

CASCADE INPUTS

4-Bit Magnitude Comparator

Diag. 78 14-Pin DIP See Fig. D6
ECG7486, ECG74H86, ECG74HCS86,
ECG74Ls86, ECG74S86*

Vce 48  4A  4Y 38 3Aa 3y

ESlcY

TSR LT s T

1A 18 1v 2A 2B 2Y GND
Quad Exclusive OR Gate

* DISCONTINUED

Diag. 79 14-Pin DIP See Fig. D6
ECG74H87
vee A4 Y4 NC A3 Y3 8

A4 va A3 V3
¢ 8
Al Y1 A2 Y2

1 2 3 4 5 s 7
Al YT NC A2 Y2 GND

4-Bit True/Complement Zero/One Element

Diag. 80
ECG7489

SELECT iNFUTS

16-Pin DIP See Fig. D8

DATA SENSE DATA  SENSE
INPUT OUTPUTY INPUT  OUTPUT
vy 3

o [Em—m MU ouTUT
BURMRIE L
| 4

L] < 4 -] Sa o3

BRI IERIERIR IR IR

SELECY \MEM  WRITE/ DATA SENSE DATA SENSE GND
INPUT A& V INPUT OUTPUT INPUT OUTPUT
ENABLES Al 1 2 ?

64-Bit RAM (16 x 4)

Diag. 81 14-Pin DIP See Fig. D6
ECG7490, ECG74C90, ECG74LS90
PUT
A N O Op OND O3 O
] fo] [e] [n] [w] o] [s]
[ nlA ) Og
A [-53 S
1] g2 =)
Aoy Roi2) LN

1 2 3 4 5 [ ] 7
mrauv o Ro WG veC Ay A

Decade Counter

Diag. 82 14-Pin DIP See Fig. D6
ECG7491, ECG74LS91

_ INPUT  INPUT
Qy [ A 8 GND CLOCK NG

LJ 13 ” " L L L}
l

K

£
2
x
@

0,

1 2 3 4 $ L 7
N NC NC AC

8-Bit Serial Shift Register

Diag. 83 14-Pin DIP See Fig. D6
ECG7492, ECG74L892

INPUT
A N Qa O GND  oc QOp
n ] L} ]

] [n] o] [n] [w] [s] [¢]

Qa Qg ac
— ") op P
—aps Roi2) =
Roi 1)

(R 2 3 4 $ ] 7
NC Roin  Rowa

Divide-by-12 Counter

Diag. 84 14-Pin DIP See Fig. D6
ECG7493A, ECG74LS93

nNeuT
A

NC 0a Op GNO Qg oc
" o L] ] . 9 L}
Qa Qo )
a
ac
s
Aoty Ro2)
1 2 3 4 1 [ ] 7
NC NC

wWeuT Ao Mozl NG vee
.

4-Bit Binary Counter

Diag. 85 14-Pin DIP See Fig. D6
ECG74C93, ECG74L93"

weut INeUT
A Oa Qg GND Q¢ O
wljel in nin ) [
Qx  ap c O
O A
.

1 2 3 4 ] [ 7
Roq1) 21 NC  vee N WC NG

4-Bit Binary Counter
* DISCONTINUED

Diag. 86
ECG7494

16-Pin DIP See Fig. D8

P2A  PE2  P2B P2C
1% 18

) SERIAL
o P1C P10 PE1  INPUT

|| L1

e s e dsHsH 1 s

P1IA PIB  PIC Vcc.  PE1  SER. CLOCK
N

4-Bit Seral or Parallel Shift Register

Diag. 87
(See also Diag. 88)
ECG7495, ECG74LS95B

ouTPUTS

14-Pin DIP See Fig. D6

CLOCK 2
CLOCK } L.SHIFT
vee Qa o8 ac Qp  RSNIFT (LOAD:

14 uiin ! » ) 8

L L[]

04 0 A 0 o g

SERIAL INPUT

A MODE

1 2 3 4 § U 7
SEWIAL A O 3 D, MODE GND

INPUT CONTROL
INPUTS

4-Bit Bidirectional or Parallel Shift Register

Diag. 88 14-Pin DIP See Fig. D6
(See also Diag. 87)
ECG74C95
oUTPUTS OQUTPUTS  cLOoCcK 2
VSR e T s
wl ln| el {n] [w] je] ]
'JA l [=3 Op
INPUT A cx2. DJ
SERIAL INPUT K1y
M?fﬁ

1 2 3 4 $ s ?

SERIAL 3 c veo [ €LocK §
INPUT ey o/ WPUT CONTROL RSHIFT
INPUTS

4-Bit Bidirectional Parallel Shift Register




TTL Logic Diagrams (cont'd)

Diag. 89 16-Pin DIP See Fig. D8
ECG7496
QUTPUTS QUTPUTS
cLear £ Qa Op ac * ano 7 ap soﬁ::#

1% 18 1L 3 ? n 10

Qa Qs Qc ¢
L fciean £RIAL
eyt
—pcx
A B [+ 0

zc—]
|
1 2 3 4 § | ] 7 L}

clock A 5 T, Ve . © € PRESET
ENABLE

PRESET PRESET

5-Bit Serial-In/Parallel-Out or Parallei-In/
Serial-Out Shift Register

Diag. 90 16-Pin DIP See Fig. D8
ECG7497
Ve 0 ‘ CLEAR “:;‘C“VD"‘:;"::“ STROSE CLOCK
Bi15 Byyyn L]

ob— 3|0

llll

CLEAR UNITY/ ENABLE STROBE|
CASCADE inPUT

: N

ENABLE

| I [ T [T
VP21 3 jj4f1S5[16]j7]]8
L € L4 A 2 v ENABLE  GNOD

ouTeuT

RATE INPUTS outrUTS

Synchronous 6-Bit Binary Rate Multiplier

Diag. 92 14- Pin DIP See Fig. D6
ECG74H102
Vi PR CK K3 K1 Q

Gated J-K Negative Edge Triggered Flip-Flop
with Preset and Clear

Diag. 93
ECG74H103

14-Pin DIP See Fig. D6

Dual J-K Negative Edge Triggered Flip-Flop
with Clear

16-Pin DIP See Fig. D8

Diag. 94
ECG74H106
W W@ GND 2k 20 28 2
" % " 13 12 n »
=y
&
CLR PR
Lk a L4y ol
—abCK P CK
4 a H- K a
[‘ PR CLR
JIJ — 1 1

> e 3
1 HERIROIER I IR nL]
TCK TPR 1 1 Vgc 2CK 2PR - 2

CLR CLR

Dual J-K Negative Edge Triggered Flip- Flop
with Clear

Dlag 95
(See also Diag. 96)
ECG74107

14-Pm DIP See Fig. D6

Dual J-K M/S Flip-Flop with Clear

Diag. 96
{See also Diag. 95)
ECG74C107, ECG74LS107

14-Pin DIP See Fig. D6

1 2
Vi CLR 1CK 2K CLR 2CK 2J
“ L) 2 n » | ] ]

f

3 VK kY
CX cLrp|Ldcun %
a 3 _a

=

1 3 3 4 s [] 7
] W@ W K 20 28 GND

Dual J-K Negative Edge Triggered Flip-Flop
with Clear

Diag. 97 14-Pin DIP See Fig. D6

ECG74H108

20

Dual J-K Negative Edge Triggered Flip-Flop
with Clear

Diag. 98 16-Pin DIP See Fig. D8

'ECG74109, ECG74HC109, ECG74LS109A

7] 1K

1Ck PR 10 W3 GND

1
CLR

‘Dual JK Positive Edge Triggered Flip-Flop

with Preset and Clear

Diag. 99
ECG74110

14-Pin DIP See Fig. D6

Gated J-K M/S Flip-Flop with Preset and
Clear

Diag. 101 16-Pin DIP See Fig. D8
ECG74LS112A, ECG74S112

1 2
Vv, CtR CLR 2CK 2K 24
" Wl 13y jn

L_AL____

CLN

2PR 20

N

Dual J-K Negative Edge Triggered Flip-Flop
with Preset and Clear

Diag. 102 14-Pin DIP See Fig. D6
ECG74LS113, ECG74§113

V 2CK 2K 2 2PR 20 28
wi il je niiwl e []

LJ»;“ o—j
K [}
e
[=%

Dual J-K Negative Edge Triggered Flip-Flop
with Preset




TTL Logic Diagrams (cont’'d)

Diag. 103 14-Pin DIP See Fig. D6
ECG74LS114, ECG74S114

1@ GNOD

Dual J-K Negative Edge Triggered Flip-Flop
with Presets and a Common Clock and Clear

Diag. 104
ECG74121

14-Pin DIP See Fig. D6

Rext/
NC  Coxt Coxt Rint

Monostable Multivibrator

Diag. 105 14-Pin DIP See Fig. D6
ECG74122, ECG74LS122

Retriggerable Monostable Multivibrator with
Clear

Diag. 106 16-Pin DIP See Fig. D8
ECG74123, ECG74HC123, ECG74LS123

1Rexd/ 1
Vi Coxt Cext 10

. ® Wi 10

2

a
CLR

?

1A B 1 ¥
CLR

2
20 CLR 28 2A
n » L]

CLR
a

s

20 2 2Reyy/ GND
Caxt Coxt

—i=

o

Dual Retriggerable Monostable
Multivibrator with Clear

Diag. 107
ECG74S124

16-Pin DIP See Fig. D8

2 2 Caxt G 2v
vee O Voe RANGE ,—M—RQN‘ME OUTPUT GND

L ] » " 3 17 i » ]
L mGL’ C"F‘ l

FREC
ICONT EN

FREQ EN
coNT

[t ]

1 2 3 L} § L] 7 L]

Z G Y OoND
Y Comr ENABLE OUTPUT

1
RANGE
FREQUENCY

CONTROL

Dual Voltage Controlled Oscillator

Diag. 108 14-Pin DIP See Fig. D6
ECG74125, ECG74HC125, ECG74LS125A

Ve 4C 4A Ay

Quad Bus Buffer with 3-State Output {Active
Low)

Diag. 109 14-Pin DIP See Fig. D6
ECG74126, ECG74HC126, ECG74LS126

Quad Bus Buffer with 3-State Output (Active
High)

Diag. 110
ECG74128

14-Pin DIP See Fig. D6

Quad 2-Input NOR 50 Ohm Line Driver

Diag. 111 14-Pin DIP See Fig. D6
ECG74132, ECG74HC132, ECG74LS132

Quad 2-Input NAND Schmitt Trigger

Diag. 112 16-Pin DIP See Fig. D8
ECG74LS133, ECG74$133

vee ™M L K 4 | H A
» 15 “ 13 12 1 ] ]
._._[:1_'
1 2 b ] 4 § [ ] 7 L}
A 8 [ E F G GND

13-Input NAND Gate

Diag. 114 14-Pin DIP See Fig. D6
ECG74136, ECG74LS136

Vee 48 4A 4y 3B 3A 3y

5> [

UL T T

1A B 1w 2A 2B 2¥ GND

Quad Exclusive OR Gate with Open
Collector Output

Diag. 115 16-Pin DIP See Fig. D8
ECG74HC138, ECG74HCT138,
ECG74L5138, ECG745138

DATA QUTPUTS
J\

G2A__ G28

A 8 G2A G288 GV Y7

ouTPUT

GND
SELECT

3-Line-to-8-Line Decoder/Demultiplexer

ENABLE




TTL Logic Diagrams (cont'd)

Diag. 116 16-Pin DIP See Fig. D8
ECG74HC139, ECG74L8139

SELECT DATA QUTRUTS

EMABLE o N e A
vee 2A 8M/2v0 I vz ava
WiispiMjuiiniiniiejjs

A v Y.
¥3
G
A L) Yo \AJ M4 ¥y
I T ¥ Y ¥ |
BiBiEhDiDinininDs
1G A . AL Y v N
ENABLE
SELECT DATA OUTIUTS

Dual 2-Line-to-4-Line Decoder/Demultiplexer

Diag. 117
ECG745140

14-Pin DIP See Fig. D6

-
.~
-

Dual 4-Input NAND 50 Ohm Line Driver

Diag. 118
ECG74141

oUTPUTS
A

16-Pin DIP See Fig. D8

..Olill?!i

OCD-TO-DECIMAL
DECODER/ORIVER

oUTPUTS  INPUTS e OUTRUT

BCD-to-Decimal Decoder/Driver for Coid
Cathode Tubes

Diag. 119 16-Pin DIP See Fig. D8
ECG74142
CLOCK/ LATCH DORIVER QUTPUTS

COUNT 8p STROBE
Vce INPUTOUTPUTINPUT 9 8

CLEAR\7__6 4 & 3

Y
ORIVER OUTPUTS

BCD Counter/4-Bit Latch/BCD Decoder/Driver

Diag. 122 16-Pin DIP See Fig. D8
ECG74145, ECG74LS145
INPUTS OUTPUTS
Ve A B € o5 6
Wi jlivniiliniiweiie

SRR

BCO-TO-DECIMAL

01234567889

OUTPUTS

BCD-to-Decimal Decoder Driver with Open
Collector Output

Diag. 123
ECG74LS147
INPUTS

ouTPUT ,T_rm‘___\w"m
Vee  NC 2] 9 A

16-Pin DIP See Fig. D8

8 s\ C B

GNO

INP‘()TS OUTPUTS
Decimal-to-BCD-Priority Encoder

8-Line-to-3-Line Octal Priority Encoder

16-Line-to-1-Line Data Selector/Multiplexer

Diag. 124 16-Pin DIP See Fig. D8 § Diag. 125 24-Pin DIP See Fig. D15 § Diag. 126 16-Pin DIP See Fig. D8
ECG74LS148 ECG74150 ECG74151*, ECG74C151, ECG74HC151,
OUTPUTS iNPUTS ECG74L5151
ouTPUT OATA INPUTS DATA INPUTS DATA SELECT
vec “EO  GS 3 1 0 AO A A A
vee 78 s w0 w2z o w5 M Vi s ] ) 1 M a [} c
Bl jUn IZ niiwijie ] (0] [22] (o] [a0] [w] [w] [ ] sl f5s Inl Ilsl lul IIJI Iu] |n[ lll Ill1
E0O  GS 3 2 1 ] ] Dls oIl ;:[ A
4 AQ D3 c
S 6 7 (3 A2 A 02 Dt 00 Y w s
T T T T T T LB alslaleDe0alial I I l T T
I 2{13 4115116 7 ! N A T i » UptistizsOsldeOekisl
5 6 7 E'/ AZ GND oATA tHEUTS ot 5““' E] 2 1 [ Y W ,STROBE GND
DATA INPUTS OUTPUTS
INPUTS QUTPUTS

8-Line-to-1-Line Data Selector/Multiplexer

STROBE B
16 SELECT

DATA INPUTS v

Dual 4-Line-to-1-Line Data Selector/
Multiplexer

4 GND
QUTPUTS

4-Line-to-16-Line Decoder/Demultiplexer
* DISCONTINUED

with Strobe * DISCONTINUED
Diag. 128 16-Pin DIP See Fig. D8 | Diag. 129 24-Pin DIP See Fig. D15 | Diag. 130 16-Pin DIP See Fig. D8
ECG74153, ECG74HC153, ECG74154, ECG74C154*, ECG74HC154 | ECG74155, ECG74L8155
ECG74L5153 N INPUTS OuUTPUTS oaTA seLect ouTPUTS
STROBE A DATAINPUTS o )rpyr cc vee 2 360 Y2 2Vl 2Y0
Ye 2 L2l dnl n} 2ol {1 [71 50 AT P (VY P wlsullolletnllells
A B C D G2 GI 15 14 13 12 S? REREAE] Y0
26 2¢ -
0 11
BB AA

16 ¢

21& 1Y 1Y2

IR IR IR IR I IR

DATA § 1¥3 1Y2 1Yt 1Y0
1 1G  INPUT
B QUTPUTS

1Yo

Dual 1-Line-to-4-Line Decoder/Demuitiplexer




TTL Logic Diagrams (cont’d)

IR IEBIERIRR IR RIREIL
OATA W3 _ivZ Vi Y
i G lN’UT e

OUTPUTS

Dual 1-Line-to-4-Lme Decoder/Demultiplexer
with Open Collector Output

INIEZIERIER IR IR IR

SELECT 1A B v 2Aa 28 2Y¥ GND
INPUTS OUTPUT INPUTS OUTPUT

Quad 2-Line-to-1-Line Data Selector/Multiplexer
with Non-Inverting Output

Diag. 131 16-Pin DIP See Fig. D8 | Diag. 132 16-Pin DIP See Fig. D8 § Diag. 133 16-Pin DIP See Fig. D8
ECG74156, ECG74LS156 ECG74157, ECG74C157, ECG72LS157, | ECG74158, ECG72LS158
SELECT oUTPUTS INPUTS OUTPUT  INPUTS OUTPUT INPUTS OUTPUT  INPUTS OUTPUT
cC D;Z:A % N;\UT Y3 2VZ, 21 Vec STROBE A 4B 4v  3A 38 av Vcc STROBE 4A 4B 4v  3a 38 3y
Riwpjupuijejinjineje wl{s] u][u]lu][n][w]]s
S‘Z AN Vo l I l J
26 € . G 4A 4B &Y 3A 38
s 3y ]
8 A
Z‘S ‘?v‘:f 1¥2_ Y1 1Yo ‘]A ‘f T T T T

SELECT 1A ] v 2A 28 2Y GND

INPUTS OUTPUT INPUTS OUTPUT

Quad 2-Line-to-1-Line Data Selector/Multiplexer
with Inverting Output

Diag. 134 16-Pin DIP See Fig. D8
ECG74160, ECG74LS160A
ouTPUTS
CARRY

Vee OUTPUT Oy

Qp ENABLE
T

OUIPGT

QCLEAR LOAD

ENABLE
D L4

CLEARCLOCK A 8 [

DATA INPUTS

Presettable Synchronous Decade Counter
with Direct Clear

Diag. 135 16-Pin DIP See Fig. D8
ECG74161, ECG74C161, ECG74HC161,
ECG74HCT161, ECG74LS161A

OUTPUTS
CARRY
Vec QUTPUT Q,  Q LOAD

Wi jujujuijnijwl]s

ENAB
o ~ LE

CARRY O, O Q¢  OpENABLH
oureut T
CLEAR L0AD
ENABLH
CX 4o B ¢ o0 » J
IAIRRIERIRRIR RIRRIR
c(EAR CLOCK A~ 8 D ENABLE GND
®
DATA INPUTS

Presettable Synchronous 4-Bit Binary
Counter with Direct Clear

Diag. 136 16-Pin DIP See Fig. D8
ECG74162, ECG74LS162A
OUTPUTS
CARRY

ENABLE
Ve OUTPUT O Qp 1 LOAD

Wl juiisiijinjjwls

CARRY Q Q Op ENABL
OuUTPUT A 8 °C o T
CLEAR L0AD
ENABL
X A 8B ¢ _ D _p

IBIEZIER IR IR I IR
CLEARCTOCK A” 8 T O ENABLE GND

DATA INPUTS

Presettable Synchronous Decade Counter
with Synchronous Clear

Diag. 137 16-Pin DIP See Fig. D8

ECG74163*, ECG74HC163,

ECG74HCT163, ECG74LS163A
r——*——ﬂ

CARRY
Vee OUTPUT @

CARHY OA
OUTPUT

DATA INPUTS
Presettable Synchronous 4-Bit Bmary
Counter with Synchronous Clear

* DISCONTINUED

Diag. 138 14-Pin DIP See Fig. D6

ECG74164, ECG74C164, ECG74HC164,
ECG74LS164

OUTPUTS

Vee ‘O 96 G

Q¢ ‘CLEARCLOCK

SERIAL INPUTS OUTPUTS

8-Bit Serial-in/Parallel-Out Shift Register

Diag. 139 16-Pin DIP See Fig. D8
ECG74165, ECG74HC165, ECG74L5165"

PARALLEL INPUTS

cLock ,——-—’\—-——-\ SERIALOUTPUT
Veg INHIBIT "D c A

INPUT Oy

INHIBIT
SHIFT/
LOAD

cK
J\

E__F Gy
mEmma
3114 1118

mm']fcumcxus [—'”"‘Je LW]M_ rlmﬂl
Loao PARALLEL INPUTS o

8-Bit Parallel-In/Serial-Out Shift Register
* DISCONTINUED

Diag. 140 16-Pin DIP See Fig. D8
ECG74166, ECG74L.S166

'ARALLEL

PAIALLEL INPUTS
smsv mmr
cc L 6

F € CLEAR

SHIFT/ H
LOAD

SERIAL

INPUT CLEAR

CLOCK
D _INHIBIT CX

0 CLOCK CLOCK GND
INHIBIT
PARALLEL INPUTS

8-Bit Serial or Parallel-In/Serial-Out Shift
Register

A
[
2
A

SERIAL
INPUT

Diag. 141 16-Pin DIP See Fig. D8
ECG74LS168A
RIPPLE ouTPUTS
CARRY ,____A.____.\ ENABLE
vec outPur Y0a O Ooc Qo T 10AD
" LR 12 L] L}

Diag. 142 16-Pin DIP See Fig. D8
ECG74LS169A
IIM!
A e, ENASLE
vee OUY’U" Qa
] L "

,_._
e
- -

S—i =2

1 H § ]
ub oK 8 c D/ ENABLE GND
DATA INPUTS

Presettable Synchronous Decade Up/Down
Counter

) ENA'BL( GND
DATA INPUTS

Presettable Synchronous 4-Bit Binary
Up/Down Counter




TTL I.'.ogic Diagrams (cont’d)

Diag. 144 16-Pin DIP See Fig. D8
ECG74173*, ECG74C173, ECG74HC173,

Diag. 145 16-Pin DIP See Fig. D8
ECG74174, ECG74C174, ECG74HC174,

Diag. 143 16-Pin DIP See Fig. D8
ECG74170, ECG74LS170
oayaVRITE SELECT ENABLE  OUTPUTS
Vee OV ‘A WRITE READ Q1 G2
Wl Wljujniinijwlje
| 1oL
CX WLA_WIB Gy Gg 01
02 az
D3 D4 Ry R, G4 Q@3
IBIRZIERIERIEZILEIRAIL
B A
DATA READ SELECT OUTPUTS

4 x 4 Register File with Open Collector Output

ECG74L8173

DATA ENABLE
DATA INPUTS INPUTS
vee CLEAR /1D 30_ 40 G1
WlwjMpjusjiuziinijwijs
CLEAR 10 20 30 40 DATA
ENABLE
ouTPUT x
CONTROL 1020 30 4a
B IEZ IR IR IR IR IRAIL
M__N, JG_ 20 30 _4Q,CLOCK GND
OUTPUT CONTROL ~ OUTPUTS

4-Bit "D" Register with 3-State Output

* DISCONTINUED

ECG74HCT174, ECG74LS174,

ECG74S174
vee - s0 ] 5D 5Q 40 40 CLOCK
Bl jwiiwejjuzpivniiwij
5 [) oD o0 o o
e Ppcx
CLEAR CLEAR CLEAR
e
.
CLEAR CLEAR CLEAR
cK CK K
o a
deshce ohosh
IR IERIERIRR IR R IRAIL
CLEAR G 10 20 20 3 X GNO

Hex "D" Flip-Flop with Clear

INPUTS
4-Bit Parallel Shift Register with
Complementary Final Stage

INPUT  INPUT OQUTPUT QUTPUT
INPUTS

9-Bit Odd/Even Parity Generator/Checker

Diag. 146 16-Pin DIP See Fig. D8 | Diag. 147 14-Pin DIP See Fig. D6 § Diag. 148 14-Pin DIP See Fig. D6
ECG74175, ECG74C175, ECG74HC175, | ECG74176 ECG74177
ECG74LS175, ECG74S175* DATA INPUTS CLOCK DATA INPUTS CLOCK
Veo 40 A5 40 0 38 30 CLOCK VCC CLEAR QD OB ! VCC CLEAR QD QB 3
w [ [w][ul[u][n]]w]]s " jjnjjwij9ije K R
== =>< S I' T T T
fCLRE o R ek LA CLEAR Qp 2] B Qg CLEAR Qg ) 8 Qg
COUNT/ cLocK
» cgun eLogs
° cLock cLock
cbmcx . . CKC‘& ac c A 0a /z\ ac c A an lz\
IRIRBIERIERIRRIERIRALE ] l l l l T I I l T
qmm e e R W R o 112 3 s gLs g t2[lafJafls[is]]?
Quad "D" Flip-Flop with Complementary foap" e A Qa CL(;CK GNO COUNT! ac b By 0 CLOCK GND
Outputs DATA INPUTS DATA INPUTS
* DISCONTINUED Presettable Decade Counter/Latch Presettable 4-Bit Binary CounterfLatch
Diag. 150 16-Pin DIP See Fig. D8 § Diag. 151 14-Pin DIP See Fig. D6 } Diag. 152 24-Pin DIP See Fig. D15
ECG74179 ECG74180 ECG74181, ECG74LS181, ECG74S181*
INPUTS OUTPUTS INPUTS
QUTPUT A
vee T F 1 D c 8 A meuts ourhuts
“ ‘3 ‘Z “ ' ’ ' vcc/ a1 B A2 L s I;V G Coand » Al ‘J\
F € o [ 8 At a1 A7 ] u‘l{ Cact » AI--
o a o |
" .E’:IP?; S;)D b3 T f T 3. ﬁi « cl, v]. fo ;T .T;
INPUT EVEN 00D
J l I ] 1 1 3 L] 1 3 L ] 7 ] ] » n o
cLEAa 8 A, SERIAL Op CLOCK O GND ! 2 3 4 s s ! h wlrs /- outhts
IN OUTPUT OUTPUT G H EVEN ODD I EVEN I ODD GND

Arithmetic Logic Unit (ALU)/Function
Generator

* DISCONTINUED

-~
INPUTS

Look-Ahead Carry Generator

2 1Caxt

1z
QUTPUTS

GND
INPUT

Dual Carry/Save Adder

INPUTS

Diag. 153 16-Pin DIP See Fig. D8 | Diag. 154 14-Pin DIP See Fig. D6 | Diag. 155 16-Pin DIP See Fig. D8
ECG74182 ECG74H183 ECG74LS190
INPUTS OUTPUTS INPUTS ouTPUT ouTPUT il /i s
\ r A m) DATA RIPPLE MAX/ DATA DATA
‘m Cosx Cro G Cnes Vee  2a » X, €. NG 25 Vec A CLOCK CLOCK MIN 10AD € o
Iﬂ”ﬁ”"”!” ” ” ”9I 1481 wljspiwijnjjuijuiinlls
JUt [ ] 1 I [ 1 [ 1 ]
A o RIPPLE MAX/ LOAD C
P2 G2 €, Cpp Cpuy €X cLock min
G Cpes
P GO PO G3 P3 P
1 2 3 4 5 6 7 3 DATA Qg a, ENABL( DOWN/ Q¢ Qp  GNO
NS G P, P GND v
ouTPUT

INPUT oUTPUTS INPUTS QuTPUTS

Presettable Synchronous Decade Up/Down
Counter




TTL Logic Diagrams (cont'd)

RIPPLE MAX/ LOAD
CLOCK MIN

DATA "Og

INPUT OUTPUTS INFUTS QUTPUTS

Presettable Synchronous 4-Bit Binary
Up/Down Counter /S CONTINUED

BlwliWwljujjnrin]ivo

A CLEAR BORROW CARAY LOAD C J
L] 0

[]ETHT
3456

12 i

DATA 0. counT GND
(] w

-uT

ouTeyTS LT

wruTS

Presettable Synchronous Decade Up/Down
Counter with Dual Clocks

Diag. 156 16-Pin DIP See Fig. D8 | Diag. 157 16-Pin DIP See Fig. D8 § Diag. 158 16-Pin DIP See Fig. D8
ECG74191, ECG74LS191* ECG74192*, ECG74C192, ECG74LS192 | ECG74193, ECG74C193, ECG74L5193
INPUTS oUTPUTS INPUTS WeUTS MPUTS INPUTS
y DAA'A ok a‘::: :A.:/ Loso Dl::TA Dlou vee TR G mm Ve 'Bm‘km hdr i frop e
cc

wpsplufiniiniiniiogts

A CLEAR BOAROW CARRY LOAD C

. o
count count
Og % OO ¥ o 9%
11 [ 1
IBIRR IR IERIRRILRIREIE
Gata CoUmT CouNT o, oW
i L oowe v

outruTs ouTPUTS

INPUTS

Presettable Synchronous 4-Bit Binary
Up/Down Counter with Dual Clocks

Diag. 159 16-Pin DIP See Fig. D8
ECG74LS194A, ECG74S184

08 9 Gp cLock s1 s

CLEARSNIFT A [ C
RIGHT

1GH
SERIAL  PARALLEL INPUTS
weUT

4-Bit Bidirectional Parallel Shift Register

* DISCONTINUED.
Diag. 160 16-Pin DIP See Fig. D8
ECG74195, ECG74LS195A
ouTPUTS
! -/ N SHIET/
Vee  Qa Op Q¢ ag 8o ciock LoAD
L "% “ 13 12 n » ]
Oa al; ac 0o o x
cLEAR bl
x ‘i c
1 2 3 3 $ L ? s
cleak 5 X ) [ © oW
SERIAL INPUTS PARALLEL INPUTS

4-Bit Parallel Shift Register with
Complementary Final Stage

Diag. 161 14-Pin DIP See Fig. D6
ECG74196, ECG74LS196

DATA INFUTS

Vge CLEAR Qg c-.o‘cx
||4H|3|I|2|il|iilil'Hll
o 1 [ T T

CLEAR 0Op © 8 Qg

COUNT/

CLOCK 4
LOAD \J

CLOCK
A Qa i

ac ¢

IR
2113 }141])S51161}7
ac «E 4 Oa cuocx GND

DATA INPUTS

COUNT
LOAD

Presettable Decade Counter/Latch

Diag. 162 14-Pin DIP See Fig. D6

ECG74197°, ECG74L8197
DATA meuTS

cLocx
1

Diag. 163
ECG74198

24-Pin DIP See Fig. D15

SHIFT

Diag. 164 24-Pin DIP See Fig. D15
ECG74199
vec toap "m. O "o ag "R o M g CLEAR CLOCK
Miniiniin Wi 17 U1
D A I | ]
SMIFTI N G Qg ¥ 3 3 Qg CLE
1040
& cx

13 1 n » 9

Y YV Y
N
A8

. 20 2 2Rem
Cont Cout

Dual Monostable Multivibrator

1 1§ 3 4 ] L} ? ] 9 L

Wy zva Az OB T2 T M T

Octal Buffer/Line Driver/Line Receiver with
inverting 3-State Output
* DISCONTINUED

A i A Qa8 _Op C [ n‘:&‘
T I O
4 . 1 [} ufin
Egggt Q¢ ,DAQTA : ”:Ts, Qa cuicn NO SER SERTAL HeRUTS
e o 8-Bit Serial or Parallel-In/Parallel-Out Shift
Presettable 4-Bit Binary Counter/Latch Rt Ridiant . R Reaiste
* DISCONTINUED 8-Bit Bidirectional Paraliel Shift Register egister
Diag. 165 16-Pin DIP See Fig. D8 | Diag. 166 20-Pin DIP See Fig. D12 § Diag. 167 20-Pin DIP See Fig. D12
ECG74221, ECG74C221, ECG74LS221 ECG74C240, ECG74HC240, ECG74LS241
vhe 2 ECG74HCT240*, ECG741.S240
Vee  Cent Cemt 10 20 CLR 28 24 Vee M Wl s w2 33 w3 2az e aa vee 2 e wme aw i oy e ve
L J IR w] [n] [w

N
S
&R B

»
AT Jve AT I¥3 VA3 VI taa Vi GWD

Octal Buffer/Line Driver/Line Receiver with
Non-Inverting 3-State Output




TTL Logic Diagrams (cont'd)

Diag. 168 14-Pin DIP See Fig. D6
ECG74LS242
Voo  GBA NC 8 8 o o

Gas  nC 1A 2A k7Y “ GND

Quad Bus Transceiver with Inverting 3-State
Output

Diag. 169 14-Pin DIP See Fig. D6
ECG74LS243
Vee GBA NC 1. »m s 48
] L] ] L}
(T, ¢
o E-4 I3
o o

4 | ] (] )
GAB  nC 1A A 3a 4A GND

Quad Bus Transceiver with Non-Inverting
3-State Output

Diag. 170 20-Pin DIP See Fig. D12
ECG74C244, ECG74HC244,
ECG74HCT244, ECG74L5244

Ve 28 awvi zae 2 243 Y3 242 v 2ar

W% tAY  2vé VA2 2Y3 a3 2v7? vAa YD GO

Octal Buffer/Line Driver/Line Receiver with
Non-inverting 3-State Qutput

Diag. 171
ECG74L.S245

20-Pin DIP See Fig. D12

ENABLE
VoL & 81 82 a3 B4 e 86 ar [

»m L » o » LY ) 13 7 n

Hl|

Octal Bus Transceiver with Non-Inverting
3-State Output

Diag. 172
ECG74LS247

16-Pin DIP See Fig. D8

I o\

~
TS T Y

weuTs

BCD-to7-Segment Decoder/Driver with
Hi-Volt (15 V) Open Collector Output

Diag. 173 16-Pin DIP See Fig. D8
ECG74LS248
Vee 4 L3 I i - 3 < 4 e N
o
8 C LIRSONS O &
BNPU'S : ‘T‘E‘;: t;‘"‘ 5 - NPUY!A -

BCD-to7-Segment Decoder/Driver

Diag. 174 16-Pin DIP See Fig. D8
ECG74249, ECG74LS249
ouTeuTs
A
vee 4 L . . . [ L] *l_\

[ 3
8 C LTRGOAS! D &

mtliam

1 2 3 L] L (] 7 U
3 3 A owO

LA me ne
TEST  ouv )
eUTS bkl v wouTS

BCD-to-7-Segment Decoder/Driver with
Open Collector Output

Diag. 175 16-Pin DIP See Fig. D8
ECG74251, ECG74LS251, ECG748251

OATA INPUTS DATA SELECY
A\ V.

v, 7s s . 1 M a [] c

L L] " 13 12 " » s

L]

La 05 ] o7 A

T 11T 1]
a0 0030 0j0x
T

]
3 7 1 5 STRAOBE GND

DATA INPUTS ouUTPUTS

8-Line-to-1-Line Data Selector/Multiplexer
with Complementary 3-State Output

16-Pin DIP See Fig. D8

Diag. 176
ECG74L8253
Pt A, OATA WUTS J—
vee SELECT n b d

Wi iwl Iwi 1 ju2l in] jw| e

(F
——

ekl ialieEall

- T GND
DATA INFUTS w

TPUT []
con‘;m SELECY
Ll

Dual-4 Line-to-1-Line Data Selector/
Multiplexer with 3-State Output

Diag. 177 16-Pin DIP See Fig. D8
ECG74HC257, ECG74LS257

INPUTS

INPUTS
OUTPUT e OUTPUT e, OUTPUT
VCCCONTROL4A 48 4y 3A 38 3y

Wl Ml iinjjel]s

s | T T T ]

G 4A 48 &Y  3a 38

S 3y

1A 18 1Y 2A 28 2y

L 1 1 1]

IRIRZIERIERIRRIERIRALE]
SELECT 1A 18 104 2A 28 2
ouwuvmom:m e
Quad 2-Line-to-1-Line Data Selector/

Multiplexer with 3-State Qutput

INPUTS

Diag. 178 16-Pin DIP See Fig. D8
ECG74L5258, ECG745258

OUTPUT AL OUYPUTF‘—J\LS.‘OUYPUT
VCCCONTROL4A 48 &Y 3o 38 3Y
nijwijjs

Wllspjujjni|n

VL[]

13 4A 48 4y 3A ;3

SELECT 1A 1B, 8

Y 2A 28, 2Y GND
OUTPUT S==v===/ o 7pyT

INPUTS INPUTS

Quad 2-Line-to-1-Line Data Selector/
Multiplexer with Inverting 3-State Qutput

Diag. 179 16-Pin DIP See Fig. D8
ECG74HC259, ECG74L5259

[al[n1[wl[+]

|

LATCM SEL

8-Bit Addressable Latch




TTL Logic Diagrams

(cont’'d)

Dual 5-Input NOR Gate

Diag. 180 14-Pin DIP See Fig. D6 | Diag. 181 14-Pin DIP See Fig. D6 | Diag. 182 20-Pin DIP See Fig. D12
ECG74L8260 ECG741L.8266 ECG74HC273, ECG74HCT273,
v i I 26 20 2 28 vec 48 A ey 3y 38 3A ECG74LS273
Jﬁﬁum ulfo][e][n] [u] [] [s ”
0 - - ) » L] " n 2 "
X <K cr
£ CLEAR AR
I 1
1 2 s 1al s s ? 1 2 3 . 5 s 7 NaDsDalaNa0s0
A i) T 2A v 2Y GND ALY 1’ 1y 2y 2A 28 GND ° E3) ) 0 40 40 GND

Quad Exclusive NOR Gate with Open
Collector Output

Octal "D" Flip-Flop with Clear

Quad S-R Latch

Diag. 183 16-Pin DIP See Fig. D8 § Diag. 184 14-Pin DI® © > Fig. D6 | Diag. 185 16-Pin DIP See Fig. D8
ECG741L.S279 ECG74LS280 ECG74LS283
NUTS
vic & M e X2 B W 30 e T T s e
[w] [] [s] [ua] [12] [n] [w] s} wl [l el el o1l e
G A-—J
» 3 EVEN 000
BaBlaDalaDaNalal TaflaDaBaNasal
4 18 1 2l 20 QND [ " 3 1 GND
eyt EVEN oo
WNPUTS
ouTrUTS

9-Bit Odd/Even Parity Generator/Checker

4-Bit Full Adder

Diag. 186 14-Pin DIP See Fig. D6 | Diag. 187 14-Pin DIP See Fig. D6 | Diag. 188 14-Pin DIP See Fig. D6
ECG74290, ECG74LS290 ECG74LS293 ECG74LS295A
oUTPUTS ouTUTS
vee Aoty u'.vv ..Am Qa 0o vee “aa O Oc 00 * cLock cg:r':;t
— ;] ] n » ] ] had 13 o n » 9 ]
3 4 )4 A A O ac Qo e (]
INPUT
Ret) Qo L)
A MOOE
T T Op % T l l
] I /] 1 2 3 4 5 ] ?
!'II!"!II‘I'II'CI'?! Ill[lll’llll|ll!ll‘1l sehAL | 2 0 C D M00E GNO
I 2} aND NC N wc (O O aND weuTs
N ==

4-Bit Bidirectional Parallel Shift Register

c2 D2

DI/GND

A
DATA INPUTS

Quad 2-Input Multiplexer with Storage

ouTruTs
Decade Counter 4-Bit Binary Counter with 3-State Output
Diag. 189 16-Pin DIP See Fig. D8 | Diag. 190 20-Pin DIP See Fig. D12 | Diag. 191 16-Pin DIP See Fig. D8
ECG74LS298 ECG74HC299, ECG74LS299 ECG74LS348
OUTPUTS DATA berad Burr ouUTPUTS INPUTS ouTPUT
Vcc Oa Os  Qc Oocaocus:fzgrmc'yr ': : : :'":":' °:°":“:‘:- Vec (€0 GS0°3 2 1 o A0
Bliwpjupjsijnijniivl]s ! ] I l I
I I I l W Gf WO #0y OO Sop x
Oa ©Os O Op CT ws
L]

8 @Qg @O COr ANa Qa’ CLEm

H

123 s »
® 8 @&  eng wOp COc ADa Oa’ CLEAR GWO
OITIUT
CONTRAOLS
8-Bit Bidirectional Shift/Storage Register
with 3-State Output

7
if
4

7

OUTPUTS

A
INFUTS

8-Line-to-3-Line Priority Encoder with
3-State Output




TTL Logic Diagrams (cont’d)

Diag. 192
ECG74LS352

16-Pin DIP See Fig. D8

STROBE A DATA INPUTS
VCC 20 SELECT,

BlIS{Mjujiniiniingle

ouTPUT
2Y

Y

IR IRZIRRIRRIR R RIRERIL
STROBE 8 OUTPUT GND
1G SELECY DATA INPUTS w
Dual 4-Line-to-1-Line Data Selector/
Multiplexer with 3-State Output

Diag. 193
ECG74LS353

OUTPUY
CONTROL A
vee 2G_ SELECT

16-Pin DIP See Fig. D8

DATA INPUTS ouTeUT
v

wl jw| [l ool (2] Inl w]|s
i | | ] Py
3 2 ¢t 20 zV]
26 [
o B AR ‘
ha
€32 e 1co 1y
1 2 3 4 s L} ? L
oY T8 OUTPUT GND
CONTROL SELECT DATA INPUTS w
16

Dual 4-Line-to-1-Line Data Selector/
Multiplexer with Inverting 3-State Output

Diag. 194
ECG74LS363

20-Pin DIP See Fig. D12

Ve % ®© D 70 0 © 0 a

wljwi{wijir]le

c..o
S||¢ silofivw
W o ) @ @ onp

Octal "D" Transparent Latch with 3-State
Output

Diag. 195
ECG74LS364

20-Pin DIP See Fig. D12

Octal "D" Flip-Flop with 3-State Output

Diag. 196 16-Pin DIP See Fig. D8
ECG74365, ECG74LS365A

Diag. 197 16-Pin DIP See Fig. D8
ECG74366, ECG74LS366A

vee &2
L]

[} [ By SA b an av
% " 3 12 n » ¢

1 2 3 4 H L 7 [ ]

4] 1a w 24 2y 3a ¥ GND

Hex Bus Driver with Non-Inverting 3-State
Output {Common Enable)

N2

] L]
&1 1A v 24 F2s 38 ¥ GND

Hex Bus Driver with Inverting 3-State
Output (Common Enable)

Diag. 198 "16-Pin DIP See Fig. D8
ECG74367, ECG74LS367

M [ [14 SA sY A ey
] 1% 1" 13 17 n -

b

H
A2y 3N I GND

1
G A

Hex Bus Driver with Non-Inverting 3-State
Qutput {4-Line/2-Line Enable)

Diag. 199 16-Pin DIP See Fig. D8
ECG74368, ECG74LS368

vee &2 84 [M 54 sY [ ay
] L " n 7 n L] 9

Y

' 3
© a Yo 2 2y 3 v GNo

Hex Bus Driver with Inverting 3-State
Output (4-Line/2-Line Enable)

Diag. 200 20-Pin DIP See Fig. D12

ECG74C373, ECG74HC373,
ECG74HCT373, ECG74HC573,
ECG74HCT573, ECG74LS373

ouTPUY G 1 E ] 2 0 E L 0 aND
CONTROL

Octal "D" Transparent Latch with 3-State
Output

Diag. 201 20-Pin DIP See Fig. D12
ECG74C374, ECG74HC374,
ECG74HCT374, ECG74HC574,
ECG74HCT574*, ECG74LS374
Vee °«Q © ° 0 «© 0 30

ijwjlw(iir]je|fsfwi|nafliz]in
-’

T

80 CLOCK

Octal "D" Flip-Flop with 3-State Output
* DISCONTINUED

Diag. 202 20-Pin DIP See Fig. D12
ECG74HC377, ECG74LS377*

Vec 82 80 0 10 62 6D 5D
0 " ] n " 1] w n 12 "

EN‘(\:BLE i} 10 20 20 kle) 30 4D 4Q  GND

Octal "D" Flip-Flop with Common Enable
* DISCONTINUED

Diag. 203
ECG74LS378

16-Pin DIP See Fig. D8

ENABLE 10 ) ) 20 30 30 GND
G

Hex "D" Flip-Flop with Common Enable




TTL Logic Dianrams (cont'd)

Quad "D" Flip-Fiop with Complementary
Outputs

1A 1B 1Y 2y 2A 2B GND

Quad Exclusive OR Gate

Diag. 204 16-Pin DIP See Fig. D8 | Diag. 205 14-Pin DIP See Fig. D6 | Diag. 206 16-Pin DIP See Fig. D8
ECG74LS379 ECG74LS386 ECG74HC390, ECG74LS390
vee 40 3] 40 0 38 30 cLock vee hd i Rl 3 38 34 2 ouTRUTS
i I I l 15 l ullini ‘ 172 l i 1 0 | g “ ‘I; 12 n 10 S 8 vee  2A  CLEAR O%TT 28 /208 20¢c 20p
16 15 14 13 12 1 10 9
?<o R @J L@J L L § 1 1
)
FG o o “h CL&:R 8 * * *
T d S——— )
. —
e "
o Cx ° ° ek s
a Q Q a X
Fr | L1 11 || B
1 2(]13(14({51]8 1 8 | Y | ]
enamLE 10 W e 0 B 20 GNO 1 2 3 4 5 8 7 ! 2 3 4 § [ ] 7 ]

14 1 104 B8 1 10 1 GND
CLEAR OUTAUT A L. -

QUTPUTS

Dual Decade Counter

Diag. 207 14-Pin DIP See Fig. D6
ECG74393, ECG74HC393, ECG74LS393

ouTPUTS
2
vee 2a ciear /205 208 20¢ 200"

L 3 12 " 0 8 [ |

1 L I
Qa Qg Qg Qp
CLEAR

1 2 3 4 13 L ?

OUTPUTS

Dual 4-Bit Binary Counter

Diag. 208 16-Pin DIP See Fig. D8
ECG74LS395A
ouTPUTS CASCADE
ouTPUT QUTPUT
Vee Qa8 ac o Q0'  CLOCK CONTROL

L] 1% 1" 13 12 i 1 L

oA Qg ac ap ap’ cx

ouTPUT
CLEAR CONTROL
SERIAL LOAD/

INPUT A [+ D SHIFT

1 2 3 4 § ] ? [}
CLEAR SERIAL _ A ] © D LOAD GND

INPUT SHIFT

PARALLEL INPUTS

4-Bit Cascadable Parallel Shift Register with
3-State Output

Diag. 209 20-Pin DIP See Fig. D12
ECG74LS398
Ve % T o1 o2 e 3 T % cuoex
[ T T TT T T 1
ap  Gp o1 D7 cz <1 .4 Q¢
ws e

woRD  Q q, a Az 82 BY GND
secect A % o

Quad 2-Input Multiplexer with Storage
Complementary Outputs

Diag. 210 16-Pin DIP See Fig. D8
ECG74LS399
Vee 9% o017 D2 €2 ¢1 Q¢ cLock
wiywsljuwjupnpgnijwelj
Qp D1 D2 cCc2 Cv Q¢
ws Kk

WORD Q Al A2 B2 B GND
seLEcT  ° %

Quad 2-input Multiplexer with Storage

Diag. 211 16-Pin DIP See Fig. D8
ECG74490, ECG74LS490

2 ouTPUTS
ouT  SET

Vee CLOCK CLEAR puY  TO9 ' 208 20c  20p

16 15 1 13 12 ] 10 L

QA Gc D|
CLEAR oK SET-TO9
A
<K

——{CLEAR SETT09
0a Og ac Qo

1 2 3 4 § L} 7 L}
3 1 104 3 iGg 10c 10p , GND
CLOCK CLEAR OUT  SET
PUT  TOS OUTPUTS

Dual Decade Counter

Diag. 212
ECG74L5540

20-Pin DIP See Fig. D12
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Vee

[J20
2 s
3] ju

4Ejﬁ_ )17

5[:_‘—%; [J16
o]
“L%_] :

s s
1O [ ]1a
s [
s (]2
10 (]

GND

Octal Buffer/
Line Driver
with Inverting
3-State Output

Diag. 213 20-Pin DIP See Fig. D12
ECG74LS541 Vee
1O N/ 20
2] i i Lt]ts
:E%:—Lﬂjw
‘ L)
5 E '___'-4:316
acw_—ujw
dLs—-F.
Octal Buffer/ BG 3 e
Line Driver o[ 12
with Non- [ @:
o 10 1"
Inverting GNDC [

3-State Output

Diag. 214
ECG74LS624

€&  FREQ v
Vee CONTAOL NC NC NC Vec OUTPUT

19 uiin n 10 9 8

14-Pin DIP See Fig. D6

L] rrea
CONTROL

—4RANGE v
C,ﬂ EN ‘

B

Diag. 215
ECG74LS625

16-Pin DIP See Fig. D8

2FREQ 260 20

29 2y
Vce OUTPUTOUTPUT 2CX1  2CX2 CONTROL V GND
o J1sp Wl 1w ju2f In 10 9

Y Coxt Lnea
v CONTROL
—1Y FREQ
CONTROL
= T

1 2 3 4 H 3 7

© RANGE CX1  OXT GND
GND

Voltage Controlled Oscillator with
Complementary Output

& ¥
ENABLE OUTPUT

1 2 ] 4 § 6 ? 8

GND Xt 1CX2 YFREQ 1

W v <]
OUTPUT OUTPUT CONTROL Voo  GND

Dual Voltage Controlled Oscillator with
Complementary Output




TTL Logic Diagrams (cont'd)

Diag. 216
ECG74LS626

16-Pin DIP See Fig. D8

2v 2y 2FREQ 1 FREQ

26
Vi QUTPUY QUTPUTENABLE 2CXY 2CX2 CONTRQLCONTROL
Iﬂlll‘l I“l II!I Iﬂ Iﬂl I'l]'
EV N Cext

b

— 7

FREQ
CONTROL

Ei] e Ceny

1 2 3 4 ] ] 7 ]

GNO 1Y 1 1ICXT CX2 a S
QUTPUT OUTPUTENABLE Vee  GND

Dual Voltage Controlled Oscillator with
Complementary Output and Enable

Diag. 217 14-Pin DIP See Fig. D6 | Diag. 218 16-Pin DIP See Fig. D8
ECG74LS627 ECG74LS629
20 2fREQ 26 2y 2 Caxt 28
Vcc  Vec CONTROL 2CX1 2CX2  GND  OUTPUT vee ©vee RANGE _A__ ENABLE o\m-m GNO
" ) 4 n » 1) ] 1" 1% 13 n ] 9
— r_J 5 H
ANG Cext
Caxt FREQ
conrno M QNT Ex
FREQG EN
.| Frea v CONT Y
CONTROL
Cout )_l [_‘"NG c"“!:__’
1 2 3 4 § l 7 [}
1 2 3 4 [ 1 [ ] ? T 3 e . Seno
RANGE ENASL ourvuv
FRE 1A 4 GNO 1 Cox:
‘:c? c:)mn?n XY ICx2 (‘“6‘90 oureuT ’é‘é,?}‘,fgf‘ oxt

Dual Voltage Controlied Oscillator

Dual Voltage Controlled Oscillator with Enable

Diag. 219
ECG74LS640

ENABLE

vec G 81 82 83 B4 B85S 86 B7

mgmmmmmmg

BlSjanajoupojoy

Octal Bus Transceiver with Inverting 3-State
Output

20-Pin DIP See Fig. D12

0, &) 0, -,

Diag. 220 20-Pin DIP See Fig. D12
ECG74LS641
ENABLE
vee G 82 83 B84 85 86 87

pinininioicioiolcio

Diag. 221 20-Pin DIP See Fig. D12
ECG74LS642
ENABLE
vee G 81 82 B3 B84 8BS BS 87 B8

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

H

%’37']

LTI LIl el el L el Le] Lo

DR A A2 A3 A4 A5 A8 GND

Octal Bus Transceiver with Non-Inverting
3-State Open Collector Qutput

L

L Ll L L Ll g Lol el L]

DIR Al A2 AT A8 GND

Octal Bus Transceiver with Inverting Open
Collector Qutput

Diag. 222
ECG74LS643

ENABLF
81 82 83 B3 BS 86 B7

m?mmmmmmmm

20-Pin DIP See Fig. D12

Diag. 223 20-Pin DIP See Fig. D12
ECG74LS645
ENABLE
vee G 82 83 B4 BS B6 B7

pinininininin

Sl

Diag. 224 16-Pin DIP See Fig. D8
ECG741.S670
WRITE SELECT ENABLE OUTFUTS
oara v, e/,
VCC [o3] Wa WRITE READ Q1 az

Wl jujiuijijnljng]s

D W

ot W, Wy Gg a1

02 Qa2

n3 [62) Ag R

T T 11T

oW

LTI T T T T T

DR Al A2 A3 A4 A5 AB A7 A8  GND

Octal Bus Transceiver with Inverting and
Non-Inverting 3-State Output

LI LT G LS Lt L] L LT T T

DIR Al A2 A3 A4 A5 AB A7 A8 GND

Octal Bus Transceiver with Non-Inverting
3-State Output

IR IR IERIRR IR RIREIL

57 03 De B a Q4 01, GNOD
N it

pata READ SELECT OUTPUTS

4 x 4 Register File with 3-State Qutput

Diag. 225 14-Pin DIP See Fig. D6
ECG74C901

Vee

f1e [ |12 In o | s

Diag. 226
ECG74C902

Vee
|ra |13 |12

14-Pin DIP See Fig. D6

vy

b |18 1B 10 Is Is T

GND

Hex CMOS to TTL Interface Buffer (Inverting
Output)

It 1 1B I Is Is B

GND

Hex CMOS to TTL interface Buffer (Non-
Inverting Output)

Diag. 227
ECG74C903

Vee

J1e ] jz 10 |10

14-Pin DIP See Fig. D6

Iz 1B 1s Is s ]

GND

Hex PMOS to TTL/CMOS Interface Buffer
{Inverting Output)




TTL Logic Diagrams (cont'd)

Diag. 229
ECG74C922

18-Pin DIP See Fig. D10

U

ROW Y1 ~|

aow vz 24

ROW Y3 =

AOW V4

3

OSCLLLATOR e
KEYBOUNCE MASK =
COLUMN X& =

Cotum X3 =2
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1
= Ve

L oataour a
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1 paraourc

L' gataouro

13 sorerrenase
12

p—— DATA AVAILABLE
11

pe COLUMN X3

1
_ﬂ_ COLUMN X2

TQP VIEW

16-Key Keyboard Encoder with 3-State

Diag. 230 20-Pin DIP See Fig. D12
ECG74C923

RO v1 = Ly

ROW Vl—z—i &UAYAOUTA

ROW Y3 ~2- _1_'_ DATAQUT S

4 17
ROW Y4 = —— DATA QUYL
ROW v5 —d L& oatacuto

OSCILLATOR —6—1 bﬁ DATA DUT £

KEYBOURCE MASK -’-4 vL‘—D‘JTFlﬂ ENABLE
1
COLUMN Xa "'1 "'J" DATA AVAILABLE
1) 12
COLUMN X] oo pee COLUMN X1

1 11
[3.1:} ) COLUMN 22

TOP VIEW

20-Key Keyboard Encoder with 3-State

Diag. 232
ECG74HC4020

16-Pin DIP See Fig. D8

an
Q12
Q13
Qs
s B
Q3 ECG

I 74HC4020
GND

12-Stage Binary/Ripple Counter

Triple 2-Channel Analog Multiplexer

Output Output 14-Stage Binary/Ripple Counter
Diag. 233 16-Pin DIP See Fig. D8 § Diag. 234 16-Pin DIP See Fig. D8 | Diag. 235 16-Pin DIP See Fig. D8
ECG74HCA4040 ECG74HC4053 ECG74HC4060

i vee Qn vce
15 x4 Q12 Qg
14 RV Q13 Qy
1Y1q Qg Qg
12§87 Q4 MR
11 EH Q6 RS
1031 Qs ECG RTC
74HC4060
9§ GND Crc

14-Stage Ripple-Carry Binary Counter/
Divider and Oscillator

Diag. 236
ECG74HC4067

Y7
A
Y5
Ya
Y3
Y2
Y1
Yo
S0

S1 ECG
74HCA4067
GND

24-Pin DIP See Fig. D15

vce

16-Channel Multiplexer/Demultiplexer

Diag. 237
ECG74HC40105

16-Pin DIP See Fig. D8

vce
S0
DOR
Qo
a
Q2

ECG Q3
74HC40105
MR

4-Bit x 16-Word FIFO Register

Diag. 238 16-Pin DIP See Fig. D8
ECG80C95
Vee oIS, N oUT,  INg out, ", ouT,
lm 15 'u lu ‘n lu Ivu I:
1 2 3 [ 5 5 1 ]
o1s, n!! 0\!!. wl, uu’r, ml, oulr, Gw'a

Hex Buffer with 3-State Output (Common
Enable)

Diag. 239
ECG80C96

Vee oIS, N OUTg  iNg

be o fo fo |

16-Pin DIP See Fig. D8

ouT, N, OUT,

[n fo s

Diag. 240 16-Pin DIP See Fig. D8 § Diag. 241 14-Pin DIP See Fig. D6
ECG80C97 ECG8092
Voo [ Mo out,  iNg ouTs W, ouT, Vee Y2 EZ o2 c2 B2 A2
l!ﬁ 1% lld ll] l)? ll| llu Ig 114 13 12 l‘l\ 10 9 8

rrrr

Dis. IN. ouT, N, OUT,

{Common Enable)

Foror

N, OUT,  GND

Hex Inverter/Buffer with 3-State Qutput

1 1 3 4 5 B T 8

OiSa N out. N, DUT, N, DUY,  GND

Hex Buffer with 3-State Qutput (2-Line/
4-Line Enable)

' 2 3 4 5 5 ¥7

At BY c1 [¢3] €1 Y1 GND

Dual 5-Input NAND Gate




TTL Logic Diagrams (cont’'d)

INPUTS

INPUTS

Diag. 242 16-Pin DIP See Fig. D8
ECG8123
ENABLE INPUTS INPUTS
STROBE ——*—— OUTPUT —————— QUTPUT
vee G A4 [ Ye A3 83 Y3
16 lys 14 13 12 1" 10 lo
Iv 2 3 “ 5 [ 7 ‘a
s At 81 Y1 A2 B2 Y2 GND
SELECT v OUTPUT ouTPUT

Quad 2-Line-to-1-Line Data Selector/
Multiplexer with 3-State Output

Diag. 243 24-Pin DIP See Fig. D15
ECGS8219
DATA INPUTS SELECT
vec €8 E9 E10 E11 E12 Et3 E14 EtS A B Cc

|24 |23 |22 |21 |20 J19 }1e Ji7 J1e |15 [1a ]1a
1 1 1 1 ) 4 i i

) SR S N SN S SR SN SR S
1" T2 1o Tals {6 {7 {8 9 [10 {0 12

E7 E6 E5 E4 E3 E2 E1 EOENABLEW D GND
OUT DATA
DATA INPUTS SELECT

16-Line-to-1-Line Data Selector/Multiplexer
with Inverting 3-State Output

Diag. 244 16-Pin DIP See Fig. D8
ECG8233
INPUTS  OUTPUT  INPUTS oo crr
vee A3 Bg  Ya Y3 B3z A3 5|

16 115 |14 3 (12 it 10 |9

— —

—1 —

i 2 3 TIa 5 6 7 8

Ay 8 Yy Y2 B2 A2 Sz GND

INPUTS ~ OUTPUT  INPUTg SELECT

Quad 2-Line-to-1-Line Data Selector/
Multiplexer

Diag. 245 16-Pin DIP See Fig. D8
ECG8234
INPUTS  OUTPUT
——— e —
Vcc Ag Ba Yg Y3
6 415 14 13 2
1 I N
)] T 1 J
2 '3 g TIs Tg 17 18
B Y2 B2 A2 Sz GND
INPUTS  OUTPUT inpyTg SELECT

Quad 2-Line-to-1-Line Data Selector/
Muitiplexer with Inverting Output

Diag. 246 16-Pin DIP See Fig. D8
ECG8235
INPUTS  OUTPUT  INPUTS
—e— e e SELECT
Ve Ag Bg Y4 Yz Bz Az S|
16 415 j4  §3 2 1019
| 2 3 T4 5 6 7 8
AL BT Y2 B2 A2 Sz GND
——— — e C
INPUTS  QUTPUT iNpUTS SELECT

Quad 2-Line-to-1-Line Data Selector/
Multiplexer with Open Collector Output

Diag. 247 16-Pin DIP See Fig. D8
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Quad 2-Line-to-1-Line Data Selector/
Multiplexer with Conditional Outputs

16 15 14

Diag. 248 16-Pin DIP See Fig. D8
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BCD-to-Decimal Decoder

Diag. 249
(See Also Diag. 269)
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24-Pin DIP See Fig. D15
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Dual 4-Bit Latch

Diag. 250 16-Pin DIP See Fig. D8
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Dual 4-Line-to-1-Line Data Selector/
Multiplexer with Complementary Qutput

Quad Latch

Diag. 251 16-Pin DIP See Fig. D8
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Diag. 252 16-Pin DIP See Fig. D8
(See Also Diag. 270)
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Presettable Synchronous 4-Bit Binary
Counter with Direct Clear

Diag. 253 16-Pin DIP See Fig. D8
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8-Line-to-3-Line Priority Encoder




TTL Logic Diagrams (cont'd)

Dual 2-Line-to-4-Line Decoder/Demultiplexer

Dual 8-Bit Serial Shift Register

Diag. 254 16-Pin DIP See Fig. D8 | Diag. 255 16-Pin DIP See Fig. D8 | Diag. 257 16-Pin DIP See Fig. D8
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Hexadecimal-to-7-Segment Decoder/Latch/
Driver with Open Collector Output
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Hexadecimal-to-7-Segment Decoder/Driver/
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Module "N" Divider

Diag. 258 16-Pin DIP See Fig. D8 § Diag. 259 16-Pin DIP See Fig. D8 | Diag. 260 16-Pin DIP See Fig. D8
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Quad I/O Register with 3-State Output

8-Bit Bidirectional I/O Shift Register with
3-State I/0 Lines

8-Bit Latch with 3-State I/O Lines

Diag. 261 16-Pin DIP See Fig. D8 | Diag. 263 16-Pin DIP See Fig. D8 | Diag. 264 16-Pin DIP See Fig. D8
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Synchronous 4-Bit Binary Counter/Latch
with 3-State Output

Counter with 3-State Output

Quad Gated "D" Flip-Flop

Diag. 266 16-Pin DIP See Fig. D8 | Diag. 267 16-Pin DIP See Fig. D8 { Diag. 268 16-Pin DIP See Fig. D8
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Dual Retriggerable/Resettable Monostable
Multivibrator with Delay




TTL Logic Diagrams (cont’d)

Diag. 273 16-Pin DIP See Fig. D8
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Dual Retriggerable/Resettable Monostable
Multivibrator
* DISCONTINUED

Diag. 274 16-Pin DIP See Fig. D8
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