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Signetics reserves the right to make changes, without notice, in the products, including
circuits, standard cells, and/or software; described or contained herein in order to improve
design and/or performance. Signetics assumes no responsibility or liability for the use of
any of these products, conveys no license or title under any patent, copyright, or mask
work right to these products, and makes no representations or warranties that these prod-
ucts are free from patent, copyright, or mask work right infringement, unless otherwise
specified. Applications that are described herein for any of these products are for iflustra-
tive purposes only. Signetics makes no representation or warranty that such applications
will be suitable for the specified use without further testing or modification.

LIFE SUPPORT APPLICATIONS

Signetics Products are notdesigned for use in life support appliances, devices, orsystems
where malfunction of a Signetics Product can reasonably be expectedto resultin a person-
alinjury. Signetics customers using or sefling Signetics’ Produets for use in such applica-
tions do so at their own risk and agree to fully indemnify Signetics for any damages result-
ing from such improper use or sale.

Signetics registers eligible circuits under
the Semiconductor Chip Protection Act.

© Copyright 1988 Signetics Company
a division of North American Philips Corporation

All rights reserved.
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Preface

Signetics would like to thank you for your interest in our ALS Product Family. Ad-
vanced Low-Power Schottky (ALS) can provide a system designer with enhanced
speedand power performance, improved system reliability, and pin—for-pin compati-
bility with existing LSTTL.

Each data sheet contained in this data manual is designed to stand alone and reflect
the latest DC and AC specifications for a particular device. Each 74ALS product is
specified over a 10% V¢ range, for both AC and DC parameters.

This data manual includes:

o A Function Selection Guide

® A Circuit Characteristics Section

® A Users' Guide

® An appiication note covering Test Fixtures for High—Speed Logic

@ Asection on Surface Mounted ICs

@ A section on Package Outlines

In addition to ALS, Signetics offers the broadest line of commercially available Logic
Products, spanning a wide speed/power spectrum from ECL (100K/10K) to TTL (74,
7418, 74S, 74F, 8T and 8200) to CMOS (4000 Series, 74HC/HCT, 74AC/ACT). Infor-

mation on these product lines is also available from your nearest Signetics Sales Of-
fice, sales representative, or authorized distributor.
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| ‘DEFINITIONS

Data Sheet
identification

Product Status

Definition

Objective Specification

Formative or In Design

This data sheet contains the design target
or goal specifications for product develop-
ment. Specifications may change in any
manner without notice.

Preliminary Specification

Preproduction Product

This data sheet contains preliminary data
and supplementary data will be published
at a later date. Signetics reserves the
right to make changes at any time without
notice in order to improve design and sup-
ply the best possible product.

Full-Production

This data sheet contains Final Spedifica-
tions. Signetics raserves the right to make
changes at any time without notice in or-
der to improve design and supply the best
possible product. .
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ADVANCED LOW-POWER
SCHOTTKY PRODUCTS

FEATURES
® 5ns propagation delays
® 1.2 mW/gate powsr dissipation

® Guaranteed AC performance over
temperature and extended V.
Range: 5V 1+ 10% .

® High—impedance PNP base input

structure for reduced bus loading
In Low state

¢ Standard TTL functions and pin-
outs

® Replacement for LS types are '/,
the power and twice the speed.

® 2KV ESD Protection

74ALS TTL
Introduction

PRODUCT DESCRIPTION

Signetics has combined advanced oxide—
isolated fabrication techniques with stan-
dard TTL functions to create it's ALS
product line. Low input loading allows the
user to mix LS, FAST and HCMOS in the
same system without the need fortransia-
tors and restrictive fanout requirements.

ALS circuits are pin-for—pin replacements
for LS types, but offer dissipation 2 to 3
times lower, and higheroperating speeds.
Existing systems can achieve much lower
power and improved performance by re-
placing the LS types with the correspond-
ing ALS devices.

The input structure provides better noise

immunity due to higher thresholds, while
the oxide~isolation and new circuit techni-
ques cfeate devices that have less vari-
ation with temperature or supply voltage
than existing TTL logic families. Signetics
guarantees ali AC parameters under real-
istic system conditions — across the sup-
ply voltage spread and the temperature

range, and with heavy S0pF output loads.

Clamping diodes have been added to both
the inputs and outputs to prevent negative
overshoots. High input breakdown vol-
tagesallow unused inputsto be tied direct-
ly to Vi without pull up resistors.

Muttiple sources and a family of powerful
circuits make Signetics ALS a wise TTL
choice.
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Ordering
Information

Signetics commercial ALS products are generally available in both standard dual-inline and
surface mounted options. The ordering code specifies temperature range, device number, and
package style as shown below. For commercial products, the standard temperature range is
0-70°C. Available package options are shown on individual data sheets in the “Ordering Infor-
mation Table". For surface mounted devices, the SO plastic dual-in-line package is supplied
up to and including 28 pins. Above 28 pins, the plastic leaded chip carrier is utilized.

A wide variety of functions and package options is available for military products. Information
on military products is available from the nearest Signetics sales office, sales representative, or
authorized distributor. The Signetics Military Products Data Manual contains specifications,
Package, and Ordering Information for ail military—grade products.

ORDERING CODE EXAMPLES
74ALS240 T N
Package
Style
Device
Number
TEMPERATURE DEVICE
RANGE NUMBER PACKAGE STYLE
c ial Ran N = Plastic DIP
ommercial ge D = Plastic SO DIP
0°C to 70°C T4ALSXXX (surface mounted)
A = Plastic Leaded Chip Carrier
Military Range -
_85°C to 125°C See Military Products Data Manual
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Function
Selection
Guide

GATES
FUNCTION DEVICE NUMBER PINS

INVERTERS

Hex Inverters 74ALS04B "
NAND

Quad 2-input 74ALSO0A

Triple 3-input 74ALS10A 14

Dual 4-input 74ALS20A by

8~input T74ALS20A 14

Quad 2-input NAND, OC 74ALS38A 1
NOR

Quad 2-nput 74ALS02 14

Triple 3-input 74ALS27 14
AND

Quad 2-input 74ALS08 14

Triple 3-Input 74ALS11A 14

Quad 2-Input 74ALS32 14
EXCLUSIVE-OR

Cuad 2-input 74ALS86 14

FLP-FLOP .

FUNGTION DEVIGE NUMBER PING CLOCK EDGE NV NNV
D 74ALSTAA 4 I X X
JK : T4ALS109A 16 g X X
JK ' T4ALS112A 16 L X X
Quad D 74ALS175 16 I X X
Hex D 74ALS174 16 I X
Octal D : . 74ALS273 20 I X
Octal D, with Enable | 74ALS377 20 I X
Octal D, 3-State T TaALS3T74 20 I X
Octal D, 3-State 74ALS564A 20 - X
Octal D, 3-State 74ALS574A 20 = X

December 1988
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Function Selection Guide

LATCHES
FUNGTION DEVICE NUMBER PiINS NINV NV 3STATE
Ocwl T4ALSITS 2 X X
8-Bit Transparent 74ALSS63A 20 X X
8-Bit Transparent 74ALS573B 20 X X
MULTIPLEXERS/ENCODERS
FUNGTION DEVICE NUMBER PiNG NINV v 3STATE
Dual 4-input TaALSTES 6 X
Dual 4-input 74ALS253 16 X
Quad 2-nput TAALS157 14 x
Quad 2-input 74ALS158 14 X
Quad 2-Input 74ALS257 16 X X
Quad 2-Input 74ALS258 16 X X
8-nput 74ALS1S1 16 X X
8-input 74ALS251 16 X X X
DEMULT'PLEXEHS/DECODERS
FUNCTION DEVICE NUMBER PINS
Dusl 104 7aALS139 1
1-of-8 74ALS138 16
BUFFERS
FUNCTION DEVICE NUMBER PINS NINVANV S STATE OFEN
Octal Buffor 74ALS240A/240A1 20 INV 3-State
Octal Butfer T4ALS241A2241A-1 20 NINV 3-State
Octal Butfer 74ALS244A244A-1 20 NINV 3-State
SHIFT REGISTERS
SERIAL | PARALLEL | SEMIAL | PARALLEL ‘ CLOCK
BITS n Al ERIA ALl DEVICE NUMBER e
ry X X 74ALS164 T
December 1988 1-4




Function Selection Guide

COUNTERS
' ' PRESETTA- | PARALLEL CLOCK
FUNCTION DEVICE NUMBER PINS TYPE BLE ENTRY EDGE
Synchronous 74ALS1618 16 BCD X s r
Synchronous 74ALS163B 16 BCD X S N
Up/Down 74ALS191 16 BCD X A o
Up/Down 74ALS193 16 BCD X A r
TRANSCEIVERS
3-STATE OPEN
FUNCTION DEVICE NUMBER PINS NINV/INV COLLECTOR

Octal Transceiver ' T4ALS245A/245A-1 20 NINV 3-State
Octal Transceiver 74ALS645A/645A-1 20 NINV 3-State
Octal Transceiver 74ALS620A/620A—1 20 INV 3-State
Octal Transceiver 74ALS623A/623-1 20 NINV 3-State
Octal Latched Transceiver 74ALS543/543—1 24 NINV 3-State
Octal Latched Transceiver 74ALS544/544-1 24 INV 3-Stale
Octal Transceiver/Register T4ALS646/646—1 24 NINV 3-Sale
Octal Transceiver/Register 74ALS648/648—1 24 INV 3-State
Octal Transceiver/Register © 74ALS651/651~1 24 INV 3-State
Octal Transceiver/Regisier 74A1.5652/652~1 24 NINV 3-State
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Quality And
Reliability

SIGNETICS' QUALITY PROGRAM

In 1979, Signetics recognized that quality was becoming a major competitive issue, not only in the
semiconductor business, but also in other industries. Increases in the volume of products imported from the
Far East (steel, automobiles, and consumer electronics) sent strong signals that new competitive forces were
at work. ’

Signetics quickly began to investigate a variety of quality programs. The company realized that quality
improvement would require a contribution from all employees. Management commitment and participation,
however, was recognized as the primary prerequisite for this program to work successfully. Resources
required for the resolution of defects were under management control.

In 1980, Signetics developed a program which focused on quality management. Rearranging previous
quality control philosophies, Signetics developed a decentralized, distributed quality organization and
simultaneously installed a quality improvement process based on the 14-Step improvement program
advocated by Phil Crosby. The process was formally begun company-wide in 1981.

Since then, substantial progress has been made in every aspect of Signetics’ operations. From incoming raw
material conformance to improvements in administrative clerical errors - every department and individual
is involved and striving for Zero Defects. Zero Accept sampling plans and Zero Defects warranties are
evidence of Signetics' ongoing commitment and progress in quality. o

Today, Signetics' quality improvement process has had a far-reaching impact on all aspects of our business.
Signetics provides its customers with products of refined electrical and mechanical quality. And through continual
use and modification of the Crosby program, Signetics is providing itself with a well-defined method of managing
ongoing improvement efforts.

SIGNETICS' ZERO DEFECTS WARRANTY

In recent years, American industry has demanded increased product quality of its IC suppliers in order to meet
growing international competitive pressure. As a result of this quality focus, it is becoming clear that what was once
thought to be unattainable — Zero Defects - is, in fact, achievable.

Signetics offers a Zero Defects Warranty which states that it will take back an entire lot if a single
defective part is found. This precedent setting warranty has effectively ended the IC industry's "war of the
AQLs" (Acceptable Quality Levels). The ongoing efforts of IC suppliers to reduce PPM (Parts Per Million)
defect levels is now a competitive customer service measure.



This intense commitment to quality provides an advantage to today's electronics OEM. That advantage can
be summed up in four words: Reduced Cast of Qumership - T .

As IC customers look beyond purchase price to the total cost-of doing business with a vendor, it is apparent
that a quality-conscious supplier, like Signetics, represents a viable éost reduction resource. Consistent
high-quality circuits reduce requirements for expensive test equipmentignd personnel; and allow for smaller
inventories, less reworkzand fewer field failyres o W ‘ : :

Although application of statistics in our process development and manufacturing activities goes back to the

early 1970's, the corporate-wide emphasis on Statistical Process Control (SPC) did not come about until
mid-1984.

Tk

Prior to 1984, 14 full-time statisticians were active in statistical training, problem solving, general
consulting, and designing experiments. However, 1984 shifted the emphasis from a. sporadic and
uncoordinated effort to.acorporate-wide coordinated and disciplined approach to SPC. . - - :

This shift in emp:,h'asis came about for two main reasons:
Customers’ realization of jmportance and relevance of SPC to quality and reliability issues.

A natural evoluﬁ'on of our four year 6ld quality prooe;a-'mdmintroduétion of SPC and other related
programs an inevitable event. SPC was, therefore, introduced under the-quality umbrella. - -

The objective of the SPC program is to introduce a systematic and scientific -approach to bysiness and
manufacturing activities. This approach utilizes sound statistical theory.” Managers are expected to be
able to turn data.into infarmation, and make decisions solely. based on data (not perceptions). -

The most critical and:challenging aspect of implementing SPC is establishment of a discipline within the
operating. areas. so  that:decision making: is fundamentally based on verifiable data, and actions are
documented.- The Offier is'réalization. of the fact that statistical tools merely point out-the problems and
are not solutions by themselves. The burden of action on the process is still on the implementers' shoulders.

~

In order to implement SPC effectively, three steps are continually followed: '

Documenting and anderstanding the process, using process flow charts and component diagrams.
Establishing dataAcoAl‘l.eétioqr: systems, and using SPC tools'to ide,ﬁ&fy process problems and opportunities for
improvement. ; oo o ; :

Acting on the process, and establishing guidelines to mpnikwanqmainiain pmgsé_conﬁol;, o

Repeating steps 1-3 again. _ . .

These fufidamentals are the basis of establishing Signetics’ specifications and oéerating philosophy with'
respect to SPC. Signetics believes a solid foundation ereates a permanent system and accelerates our quality
improvement process, ; ’ L .

Mg TN e
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SIGNETICS QUALITY PERFORMANCE

Signetics Quality Improvement Program has influenced our entire production cycle - from the purchase of
raw materials to the shipment of finished product. The involvement of all areas of the company has
resulted in impressive quality improvements. A traditional quality gauge is final product electrical and
visual-mechanical defect levels as measured upon first submittal results at Signetics outgoing Quality
Assurance gates (Figures I and IT). Current product shipments routinely record below 20 PPM (Parts Per
Million) electrical defect levels and 150 PPM visual-mechanical defect levels. Since Signetics utilizes zero
accept sampling on all finished product inspection, any lot with one or more rejects is 100 percent re-tested .

~ STANDARD PRODUCT DIVISION
- ELECTRICAL PRODUCT QUALITY *
* Based on 1ot Q.A. submission results

1983 1084 1085 1988 1987 1988 Yewr

1083 1084 1985 1088 1087 1988

26



The most meaningful measure of our product quality is how we measure up to our customers' expectations.
Many customers routinely send us incoming inspection data on our products. One major mainframe
manufacturer has reported zero defects in electrical, visual-mechanical, and hermeticity and has reported
a 100 percent lot acceptance rate on Signetics' Standard Products products for over a year. Due to this type of
performance, an increasing number of our customers are eliminating expensive incoming inspection testing
and have begun implementation of Signetics' Ship-to-Stock program. S :

Ship-to-Stock is a formal program developed at the request of our customers to help them reduce their costs
by eliminating incoming test and inspection, Through close work with these customers in our quality
improvement program, they became confident that our defect rates were so low that the redundancy of
incoming inspections and testing was not only expensive, but unnecessary. They also saw that added
component handling increased the potential of causing defects.

Ship-to-Stock is a joint program between Signetics and a customer which formally certifies specific parts to
go directly into the customer's assembly line or- inventery. - This program was developed at the request of
several major manufacturers after they had worked with us and had a chance to experience the data
exchange and joint corrective action occurring as part of our quality improvemert program.

Manufacturers using large volumes of ICs, those who are evaluating Just-in-Time delivery programs, or
those who want to reduce or avoid high-cost incoming inspection are strongly encouraged to participate in
this worthwhile program. Contact your local Signetics' sales representative for further assistance and
information on how to participate in this program. .

SUMMARY

The Signetics Quality Improvement Program has had a far-reaching impact on all aspects of our business. It
has, of course, provided our customers with products of improved electrical and mechanical quality and has
provided Signetics with a method of managing product reliability improvement to ensure that Signetics'
. products continue to perform as specified.

The corrective action teams that work to eliminate the cause of defects in Signetics' products are committed
to producing highly reliable integrated circuits and, as demonstrated by our continually improved product
reliability performance, we are well on the way to achieving our objective, ZERO DEFECTS.

RELIABILITY ASSURANCE PROGRAMS
FOCUS ON PRODUCT RELIABILITY

During the period from 1981 to 1984, continuing improvements in process and material quality had a
significant impact on product reliability. " o

Since 1984, Signetics has intensified its efforts to-markedly improve product reliability. Corporate
Reliability Engineering, Division and Plant Reliability- Units; Philips Research Labs-Sunnyvale, and
Manufacturing Engineering work jointly on numerous improvement activities. These focused activities
enhance the reliability of Signetics future products by providing improved methods for reliability
assessment, increased understanding of failure physics, advanced analytical techniques, and aid in the
development of materials and processes.




RELIABILITY MEASUREMENT PROGRAMS

Signetics has developed comprehensive product and process qualification programs to assurg that its
customers are receiving highly reliable products for their critical applications. Additionally,.ongoing
reliability monitoring programs, SURE I and Product Monitor, sample standard production prqgf;i’ct ona
regularly established basis (see Table I below). ’ . T

Tablel

New Process High Temperature Operating Life. Each new wafer fab process.- * - .- ..
Qualification - Biased Temperature-Humidity, Static T T
High Temperature Storage Life PR oo e T
Pressure Pot » : R : e e ROt
Temperature Cycle )
New Product High Temperature Operating Lifé Each new product” ;
Qualification Biased Temperature-Humidity, Static o 5.
; High Temperature Storage Life i
Pressure Pot S
Temperature Cycle . . . R 3
Electrostatic Discharge Characterization = ‘ o
SURE III High Temperature Operating Life Each fab process family, o
' Biased Temperature-Humidity, Static every four weeks S
High Temperature Storage Life IR
Pressure Pot : : T St ANt
Temperature Cycle o : s TR AT
Thermal Shock ) ' ’ '
Product Monitor Pressure Pot < Each package typé and i
Thermal Shock: - * technology family at each .= = |
: “ assembly plant; every % ' '
‘ week

ST

SHTL - Static High Temperature Life: SHTL stressing applies static DC bias to the device. This has
specific merit in detecting ionic contamination problems which require continuous uninterrupted bias to
drive contaminants to the silicon surface. The voltage bias must be maintained until the devices are.cooled
down to room temperature from the elevated life test temperature. DHTL stressing is not as effective in - -
detecting such problems because the bias continudusly changes, intermittently generating and healing the

problem. For this reason, SHTL has typically been used as the accelerated life stress for Standard Frbguq’t's
products. )

HTSL —~ High Temperature Storage Life: This stress exposes the parts to elevated temperatures (150°C-
175°C) with no applied bias. For plastic packages, 175°C is the high end of its safe temperature region
without accelerating untypical failure mechanisms. This test is intended to accelerate mechanical
package-related failure mechanisms such as Gold-Aluminum bond integrity and other process instabilities.

THBS -- Biased Temperature-Humidity, Static: This accelerated temperature and humidity bias stress is
performed at 85°C and 85% relative humidity (85°C/85% RH). In general, the worst case bias condition is
the one which minimizes the device power dissipation and maximizes the applied voltage. Higher power .
dissipations tend to lower the humidity level at the chip surface and lessen the corrosion susceptibility.
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TMCL — Temperature Cycling, Air-to-Air: The device is cycled between the specified upper and lower
temperature without power in an air or nitrogen environment. Normal temperature extremes are -65°C and
+150°C with a minimum 10 mipute dwell and 5 minute transition per Mil-STD-883C, Method 1010.5,
Condition C. This is a good test to measure the overall package to die méechanical compatibility, because
the thermal expansion coefficients of the plastic are normally very much higher thian those of the die and
leadffame. However, for large die the stress may be too severe and induce failures that would not be
expected in a real application.

PPOT -- Pressure Pot: This stress exposes the devices to saturated steam at elevated temperature and
pressure.  The stahdard condition is 20 PSIG which occurs at a temperature of 127°C and 100% RH. The
"stress is used to test the moisture resistance of plastic encapsulated devices. The plastic encapsulant is not a
. - Moisture barrier and will saturate with moisture within 72 hours. Since the chip is not powered up the chip

. temperature and relative humidity will be the same as the autoclave once equilibrium is reached. Because
~ the steam environment has an unlimited supply of moisture and ample temperature to catalyze thermally
activated events, it is effective at detecting corrosion problems, contamination induced leakage problems,
and general glassivation stability and integrity. It is‘also a good test for both package integrity (cracks in
the package), and for die cracks (the moisture swells the plastic enough to stress the die — also the moisture

. causes leakage paths in the crack'itself),

TMSK - Thermal Shock, Liquid-to-Liquid: Similar to TMCL, however, heating and cooling are done by
immersing the units in hot and cold inert liquid. Temperature extremes are -65°C to +150°C with a minimum
5 minute dwell and less than 10 second transition per Mil-STD-883C, Method 1011.4, Condition C. Since
‘*heat transfer by conduction'is generally much fastet than by convection, the liquid-based thermal shock
causes more rapid temperature changes in the part. Also, as the part is rapidly changing in temperature all
‘its mass will not be in equilibrium and the temperature gradients across the part will produce additional
mechanical stress. For chip-out under bond these factors combine to give an acceleration of 1.5X over TMCL.
For ball neck break (wire creep) failures, acceleration of 10X has been observed. To date, there is no
- ..reasonable explatiation for why the relative accelerations in TMCL and TMSK are so variable and
"+ . dependent on the failure mechanism. ‘ '

Qualification activity is centered around new products and processes and changes in products and processes.

The'goal is to assure that the products can meet the qualification requirements prior to general release, and

- onan ongoing basis to demonstrate conformance to those requirements. . The nature and extent of reliability
. Stressing required depends on the type of change and the amount of applicable reliability data available.

A full qualification'may include Early Failure Rate (EFR), Intrinsic Failure Rate (IFR), and Environmental
Endurance Stressing. Such stress plans are reserved for introductions or changes that involve new.or untested
midterial or processes and, as such should be subjected to the maximum reliability interrogation. This
normally entails a full range of biased and unbiased temperature and humidity stresses along with thermo-
fechanical stresses. ~ ‘ :

~ Pérchianges that are of limited scope, the full range of qualification stressing may not be warranted. In

* thede instances, the nature and extent of the change is examined and only those stresses which provide a
valuable measure of the change, or those which will detect potential weaknesses, are performed.
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Self-Qual is a joint program between Signetics and a customer which formally comnranicates Signetics'
qualification activities fora new or changed product, process, or material. The Signetics Sétf-Qual process .
provides our customer’s engineéring groups an opportunity to participate in the development of the -
qualification plan. During the qualification process, customers may audit the project; aid can recéive
interim updates of qualification progress. Upon completion, formal detailed engineering reports are
provided.

The major impact to the customer comes from the reduced workload on the component enigineering and .
qualification groups. These engineering resources generally divide their time between routine qualification
activity and problem resolution on critical components. By eliminating the'rieed o perform qualification for' -
some of the basic vendor changes the customer component engineer can spend more of kis time resolvihg the*
critical product issues. In addition, the total amount of stress hardware needéd 6 perform dualification life’
tests and other environmental evaluations can be reduced, saving the customer facility costs and reducing
operating expense. : v . A AT I S

Self-Qual is a no-risk proposition for the customer. “Each Self-Qual proposal provides a detailed = |
description of what we are changing and why. It includes a detailed plan of what weintend todoto .~
establish the reliability of the products affected. If the customer wishes to have ‘products added to the
plan, or select some additional stresses, or prefers alternative stress conditiong, Signetics will do everything:
possible to accommodate those requests. After that, if the customer is still uncomfortable with the s
recommended change, they are under no obligation to accept our data, and they may perform their own
qualification program in addition to Signetics.” ot

Customers who are interested in participating in fhis program should contact their local Signetics sales
representative or Signetics' Corporate Reliability Engineering department directly.

#
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¥ In order to implexmm an jmpmvenm pmgram,a standard measure of performnnce was needed. Signetics

nises, the resyltsfrom the SURE 11l Reliability Monitoring Program as its basic ongoing measure of product -
rehab:hty performanee. . This program.samples all generic families-of products manufactured by Signetics,
and utilizes standardized-stress methods and test procedures, This system is augmemed by new product and

" process qualification activities and infant mortality: monitoring programs.

. ngnehcs adopted a measurement phﬂosophy based on the premise of continual |mprovement toward our

performmce standard of zero defects.

. We ;lso ;mxeased our standard Prgssure Pot stress condmons from 15 PSIG/121°C to 20 PSIG/127°C. This

reduced stress duration from 168 hours to 72 hours, and mergased high volume samphng, which increased -
sensi.tmty to-low decht leve;s co .

z--‘»

Our standard momtonng program, SURE 111, includes’ the followmg stress conditions:

High Temperature Operating Life:  Tj.> 150°C, Ta = 125°C to 150°C, Bias condition = Static,
(SHTL) e e L Vcc = MAX?, Duration = 1000 Hours

Ta = 150°C, No Bias, Duration = 1000 Hours

(HTSL) e
¥ Static Biased Temperature- Temperature = 85°C iavc Humidity = 85% RH + 5%,
Humidity: (THBS) Bias condition = Static, Vcc = MAX*, Duration = 1000 Hours
| Témpé le: . Condition = Air-to-Air -65°C (+0°C -10°C ) to
“(IMCL) +150°C (+10°C -0”C ), Dwell = 10 minutes minimum each extreme, No
~ bias, Duration = 1000 Cycles (plastic);
Cycles (hermetic) :
Pressure Pot: " Condition = 1278C (+2°C -2C ), 20 PSIG (+0.5 -0.5 PSIG), (PPOT)

100% saturated steam, No bias, Duration = 72 Hours

Condition = Liquid-to-Liquid -65°C (+0°C -10°C ) to
150°C (+10°C -0°C ), Dwell = 5 minutes minimum each
extreme, No bias

e ‘Y&;c MAX is generally = Data Book Maximum Specified Vec.
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PRODUCT MONITOR

In addition to the SURE Il program, each Signetics assembly plant performs Pressure Pot (20 PSIG, 127°C,
72 Hours) and Thermal Shock (-65°C to +150°C, 300 Cycles) reliability monitors on a weekly basis for each
molded package type by pin count. The purpose of this program is to monitor the consistency of the assembly
operations for such attributes as molding quality and die attach and wire bond integrity. These data are
reported back to manufacturing operations and corporate and divisional reliability and quality assurance
departments by electronic mail each week. The data from the weekly product monitor is summarized along
with the SURE III program reliability data in this publication.

RELIABILITY EVALUATIONS

In addition to the product performance monitors encompassed in the SURE I program, Signetics' Corporate
and Division Reliability Engineering departments sustain a broad range of evaluation and qualification
activities.

Included in the engineering process are:

Evaluation and qualification of new or changed materials, assembly/wafer-fab processes and equipment,
product designs, facilities, and subcontractors.

Device or generic group failure rate studies.
Advanced environmental stress development.
Failure mechanism characterization and corrective action/prevention reporting.

The environmental stresses utilized in the engineering programs are similar to those utilized for the SURE
III program, however, more highly-accelerated conditions and extended durations typify these engineering
projects. Additional stress systems such as biased pressure pot, power-temperature cycling, and cycle-biased
temperature-humidity, are often included in some evaluation programs.

ILT 1

Signetics quality improvement has reached all functional areas of the company, and the reliability stress
laboratories are no exception. Corporate Reliability Laboratory (CRL) is one of the many areas where the
benefits of the quality improvement process pays repeated dividends.

CRL utilizes stresses which accelerate failure rates hundreds to thousands of times, requiring precision and
control to make reliability data meaningful. Stress loading schedules are maintained with absolute
regularity and chambers are never off-line beyond scheduled loading plans. Board currents are recorded
prior to and at each interval on biased stresses, and monitoring of in-oven currents is conducted daily.

Thermal modeling of both Thermal Shock and Temperature Cycling systems has been accomplished and all
loads are carefully weighed to ensure that thermal ramps are consistent.

Pressure Pot and Biased Pressure Pot systems utilize microprocessor controllers, and are accurate to within
0.1 degree centigrade. Saturation is guaranteed via automatic timing circuits, and a host of fail-safe
controls ensure that test groups are never damaged. '

Electrostatic discharge (ESD) handling precautions are standard procedures in the laboratories, and the
occurrences of devices lost, zapped, or overstressed have become almost non-existent.

2-1%






-Currently, Signetics f8*involved in a:number of teHability improvement progfams intended to enhance

product reliabilityiperformatice. - A'series of activitids-are currently addressing’ failure raté reduction in
thermal cycling stresses, particulatly-on large die. ‘Otheér reliability improverfent programs involve the
use of Silicon Nittide and other: technologically aldvianced: passivation systems to increase the high
humidity resistance of sersitive products. - - o
. o oA el gl DA

Reducing early life-failurés Nas become a major focus it Signetics. Nurerous corrective action teams are'th
the process of establishing high volume monitors capable of accurately ‘describing parts per million (PPM)
level infant failure rates. From data produced via these monitors, improvement in wafer fabrication
Process and assembly pfocess technologies'are déveloped to minimize integrated circuit defect levels.

RELIABILITY PUBLICATIONS

Data from all of these actiyities is made available to:all Signetics customers in a variety of publications:
PRODUCT RELIABILITY SUMMARIES and QUARTERLY UPDATES

Yearly, each Product Division's SURE 1Il monitoring data is summarized and published in a Product
Reliability Summary, Quarterly, an update is published for the data accutnilated during interim periods.

SSQP - SIGNETICS SEEF-QUAL PROGRAM

In addition to the regular publieatiohs of iJiabilivy tonitor reswits; j spetisF:program for the publication
of qualification proposals and final engineetihg reports has béen tnph&e sifice January of 1984.

SMD RELIABILITY

In support of Signetics’ leadership in Surface Mount Device (SMD) techfalogy; we have published indepth
studies and evaluations on.the réliability of numerouss combinations of SMD packages and IC process
technologies. Theseireports cover not only the basic product performance, but also evaluate products after
exposure to the unique environmeénts cféatéd by the varioiis SMD soldering and cleaning processes.

SPECIAL RELIABILITY REPORTS

In addition to our standard reports, special reliability evaluation results are available on a wide variety of
Signetics' products and processes. Custom reports can-be generated to meet specific customer needs and the
most accurate failure rate estimates can be prepared for your specific system appligation and environment.

The previously referenced documents are available to all Signetics customers. Many are available in your
local Signetics sales-office, or: e :

Corporate Reliability Services
" Reliability Publications Group
Department 9605, Mail Stop #34
Arques Avenue
‘ Box 3409
Sunnyvale, CA. 94088-3409,

where you can be placed on a standard mailing list for all documentation which meet your specific
requirement(s). -
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Signetics, as part of a multinational corporation, utilizes manufacturing facilities. for wafer fabrication,
package assembly, and test in three states and three overseas countries as shown in Table XII. All wafer
fabrication is performed.in Signetics operated fabs which report to the Vice President of.Die Manufacturing
Operations (DMO) in Sunnyvale. Similarly, Signetics Assembly operations in Utah, Korea, and Thailand,
report to the Vice President of Assembly Manufacturing Operations (AMO). Assembly subcontractors, Pebei
and Anam, are scheduled and controlled through the AMO organization. Assembly subcontractors process
all product to Signetics' specifications and materials. Signetics has on-site quality assurance personnel at
each subcontractor to audit assembly processes and procedures. .

All Signetics  products are electrically tested in Signetics opmted facilities. These facilities report to the
manufacturing organization (DMO or AMO) operating the facility at which they are located.

Table V
WAFER FABRICATION FACILITIES
Process Families
polar Junction Isolated
Bipolar Gold Doped
Oxide Isolated
Bipolar Schottky
ACMOS
| ASSEMBLY FACILITIES v _ .
Designation | . Location . Package
e e R [DIF,50, amd P
SigThai {Bangkok, Thailand . DIP and CERDIP
Orem Orem, Utah Military "Jan" Hermetic
Pebei Kaomsiung, Taiwan SO
Anam Seoul, Korea SO and Metal Can
ncmnts _
ation Location Package
HTAE Sunnyvale, California Wafer Sort, Final Test
and Quality Assurance
SigKor Seoul, Korea Final Test and Quality
Assurance
SigThai Bangkok, Thailand Final Test and Quality
’ Assurance
Sacto Sacramento, California  |Military Final Test and
Quality Assurance
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IYPICAL IC MANUFACTURING FLOW

The manufacturing process for Integrated Circuits begins with wafer fabrication. ' The wafers are then
electrically sorted, assembled, and tested prior to customer shipment. Quality assurance inspections are

utilized throughout the manufacturing process. . Table VI contains a typical manufacturing flow for
Signetics' ICs.

Table VI

Typical 1.C. Manufacturing Flow
For Bipolar Junction Isolated Product

Wafer Fab: Initial Oxidation
Buried Layer Diffusion
Epitaxial Layer
Isolation Diffusion
Base Diffusion
, Emitter Diffusion
Contact Mask
Metallization #1
Dielectric Glass Layer
Metallization #2
Nitride Passivation

Wafer Sort: Wafer Electrical Test
Wafer Visual Acceptance

Assembly: Saw Scribe and Break
Die Sort Visual A
Die Attach to Leadframe
Wire Bonding
Pre-Seal Visual Acceptance
Encapsulation
Topside Symbolization
Leadframe Trim and Form
Solder Coat
Mechanical/Visual Acceptance

Test: Final Electrical Test .
Burn-In (Optional)
Product Assurance Test

Shipping: Pack-Out
Outgoing Quality Control Acceptance
Shipping
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Lead Frame

Lead Finish
Bond Area
Finish

Die Attach

Bond Wire

Wire Bonding
Die
Leadframe

Copper, 194 Alloy Copper, 194 or PMC102
Tin/Lead Solder Dip  Tin/Lead Solder Dip
or Tin/Lead (60/40)

Solder Plate (80/20)
Silver Spot Silver Spot

Silver Filled

Package Material Novolac Epoxy

Polyimide or
Thermoplastic
Gold, 1.0-1.3 mil.
Diameter
Thermosonic
Ball
Stitch
ERIP SO
DE ———-
DH ———
DJ ——
DL AL
DN ———
- AQ
——ee AA

Silver Filled
Polyimide or
Thermoplastic

Gold, 1.0-1.3 mil.
Diameter

Thermosonic
Ball
Stitch

Novolac Epoxy
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Tin/Lead Soider Dip

Silver Spot

Silver Filled\
Glass

;A,luminum, 1.0 mil.
Diameter
Ultrasonic
" Stitch
Stitch

Ceramic
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INPUT STRUCTURES

There are two types of input structures used
in ALS circuits: diffusion diode and PNP
vertical transistor. Each of these are dis-
cussed below.

The diffusion diode input is used occasionally
with ALS circuits. The input diode is labeled
as D1 in Figure 1. There can be more than
one if NAND logic is to be performed. In the
oxide-isolated processes these are base-col-
lector diffusions. Each input pin also has a
Schottky clamp diode D2. This diode is stan-
dard for most TTL circuits, and is included to
limit negative input voltage excursions that
ara generally the result of inductive under-
shoot.

Figure 1. Diode Input

The static diode input function of voltage
versus current is shown in Figure 2. If the pin
voltage is negative, most of the relatively high
negative current flows through the clamp
Schottky D2. At OV the current flows from
Vee through R1 and D1 to the pin. Switching
from a logic Low level to a logic High level
occurs when the input pin voitage rises high
enough to force the current from the D1 path
to the Q3 - Q2 - Q1 path. This happens when
the base voitage of transistor Q3 is at three
base-emitter drops (3Vgg), and the pin is at
2Vgg, which is the standard ALS threshoid
switching voltage. At this voltage the input
current is very smali, just the leakage currents
of diodes D1, D3, and clamp diode D2. The
current remains at this small, positive value
until breakdown voltage is reached.

Transistor Q3 and resistor R2 provide a
current gain by increasing the amount of
current available to Q2 and Q1 when the pin
voltage is high. R3 bleeds current off the
base of Q2 to pull it iow when the pin voltage
is low. D3 speeds up this process during the
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High-to-Low pin transition. When the switch-
ing transients are over, D3 is reverse biased.

3
H
{
g 1 2 ? 4 5
T ! MIIT VOLTAGE (V}
50 4
w0e 1
-+ 150
4 200
AFDI251S
Figure 2. Static Diode Input Function
) of Voltage VS Current

The current of Figure 2 is scaled for the case
where the pin is required to pull down a single
40KS2 resistor R1 (20uA maximum in the High
state and 0.2mA maximum in the Low state).
For some parts, pin current can be higher,
especially in the logic Low state. This in-
crease will happen if the pin must sink the
current from more than one R1 resistor, or if
the value of R1 is less than 40KS2, which will
be the case if the capacitance at the base of
the transistor Q3 is too large for the required
switching speed.

The PNP vertical transistor has found wide
acceptance in its various forms in Jow power
Schottky logic because it provides a high-
impedance input which is usually desirable. It
is now frequently the input of choice for new
parts built with improved processes. The PNP
transistor Q3 is fabricated with the P-type
substrate as the grounded collector, the N-
type Epi as the base, and the P-type normal
base diffusion as the emitter. The process
must be tailored to provide a suitable current
gain for this vertical structure and must have
provision to temove the considerable sub-
strate current without an appreciable rise in
substrate voitage. Referring to Figure 3, Q3
functions as an emitter follower for pin volt-
ages low enough to provide an emitter-base
forward bias. This occurs at an emitter volt-
age below the 3Vgg value provided by the
D3-Q2-Q1 stack, and gives the desired
2Vge pin threshold. At pin voitages above this
value, Q3 turns: off and the current through
R1 is directed to Q2-Qt through D3. The
Schottky diode D2 speeds up the High to Low

33

transition if the pin voitage falis more rapidly
than the base of Q2; otherwise, D2 is off. The
PNP input characteristics are shown in Figure
4. if the input voitage is negative with respect
to ground, a large clamp current flows
through Dy. As the voltage rises, Dy turns off
and the input current falls to the base current
of Q3; for the usua! values of Ry, this is in the
range of about 3uA. This decreases as the
lead voltage rises. At threshold, Q3 turns off
and the input current drops 10 a low value
determined by the leakage of Dy, Dy, and Q3.
The current remains at this low value until the
onset of breakdown. Since all PNP inputs are
protected with ESD structures, the break-
down current is set by this, and not the actual
PNP device.

Vee

03

Q2
[+)]

TOO4INS.

Figure 3. PNP Input
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Figure 4. PNP fnput Characteristics

INPUT CONSIDERATIONS

Static Input Current

A comparison of input current for various
input voltage ranges for both types of inputs
is shown in Figure 8.



Circuit Characteristics

Diode inputs supply current to their drivers
that may be as large as 200uA at V) of 0.5V
for a single unit load input. Signetics ALS
parts are designed to have input current less
than 20uA over the full switching range from
0V to Vge. Typical PNP input current is less
than 10uA below threshold voltage and 1uA
above threshoid.

Input Capacitance

input capacitance, measured using a small-
signal variation about a static DC operating
point, is low for ALS inputs. When one in-
cludes the added capacitance of the ele-
ments common to each input, such as the
pin, pad, bond wire, and clamp Schottky
diode, the percentage difference for total
static input capacitance for either type of
input is not very large.

Dynamic Input Current

in many applications the total current an input
pin draws during a switching transition is a
more important consideration than its input
capacitance. This dynamic input current is
often larger than the value of static capaci-
tance would predict because both types of
input structures normally include some sort of
speed-up mechanism, usually a 'kicker"
Schottky diode, connected to an internal
node of the circuit. The kickers deliver cur-
rant, related in a non-linear way to input edge-
rates. High-dynamic input current does not
always equate to fast circuit switching. The
percentage differences for dynamic current
tend to be larger than the respective differ-
ences for static capacitance.

Switching Threshold Volitage

The ALS input switching threshold voltage is
set quite high for TTL at two base-emitter
junction forward-bias drops. ALS input struc-
tures have enough gain that the voltage
range in which they switch from one state to
the other, as shown by a static DC transfer
function curve, is completed  within about
100mV of the 2Vg threshold. For a typical
part at room temperature, Vge is about
800mV, and the switching threshold is nomi-
nally at 1.6V; the static transfer range uncer-
tainty of about 100mV gives a nominal thresh-
old for solid Lows and Highs of about 1.55V
and 1.65V respectively. The ALS threshold
voltage was chosen higher than other TTL
families to give a larger noise margin with
respect to ground, and to be more nearly
centered in the region where a ALS output
driver stage switches with maximum edge
rates, which occurs between about 0.6V and
2.6V.

Because the ALS threshold is set by the
base-emitter junction voliage, it is dependent
on junction temperature &nd current density.
Vge increases by about 1.2mV for each
degree C drop in junction temperature; cur-
ront density changes by about a decade for a
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INPUT VOLTAGE

INPUT CURRENT

RANGE Diode PNP
Below Ground Schottky Clamp Schottky Clamp
Ground to Vy High (to 200uA) Low (to 20uA)

Vr to Voo Leakage Leakage
Above Vcc L.eakage Leakage

Figure 5. Input Current for input Voltage Ranges

60mV change in Vge. The total variation due
1o processing differences, temperature, and
current density is about 150V per junction,
or 300mV total change in input threshold to
give limits of 1.26V Low and 1.95V High. The
ALS Vi and V)y limits are 0.8V and 2.0V
respectively, a tight spec for V.

ELECTRO-STATIC DISCHARGE

(ESD) CONSIDERATIONS

1t is universally true that no bipolar integrated
circuit process can provide devices with such
high breakdown voltages that they are able to
withstand any level of ESD without some
structure punching through or breaking down.
The necessary condition. for survival when
this occurs is that the energy dissipation in
any volume of the chip must be kept fow
enough so that neither the silicon nor the
interconnecting metal can meit. This can be
accomplished in two ways: the breakdown
voltage should be as low as practical, consis-
tent with normal circuit operation, and the
energy should be dissipated in as large a
volume as is possgible. Circuit components
that are particularly sensitive to charge dam-
age must be protected by structures that are
less fragile. All Signetics ALS parts are de-
signed with these requirements in mind, and
although, as a rule of thumb, a sophisticated
oxide isolated process used to fabricate
these parts tends to be more ESD damage-
prone than a junction isolated process, ALS is
as rugged as other TTL families in general. if
ALS parts are handled with the same care
afforded any other high-technology parts,
they will not be damaged.

ESD sources usually fit into one of two
categories: people or other objects that have
accumulated static charge and touch the
parts; or, they generate their own charge, as
is the case whén a circuit makes sliding
contact with an insulator. In the first instance,
static voltages tend to be high, over 10000V,
and discharge is usually limited by relatively
high series resistance. In the second case,
voltages are lower, around 200V, but there is
very little series resistance to limit discharge
current. Both possibilities are simulated with
discharge models that are used in the majori-
ty of the test setups, and parts are designed
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in a way to improve survival for both ESD
conditions.

Experience has shown that inputs of TTL
circuits are much more likely to suffer ESD
damage than outputs. Since negative volt-
ages are discharged through clamp ground
diodes with low chip dissipation, only voltages
positive with respect to-substrate ground are
apt to produce input damage,

PNP and diode inputs have a positive voitage
breakdown in the relatively high range of from
15V to 26V. Schottky diodes connected to an
input pin usually break down before junction
diodes, and if they are stressed beyond their
limits the Schottky diodes usually sustain
damage in the corners. A diffusion guard-ring
around the diode increases the uniformity of
the breakdown, and as a result maximizes the
dissipation volume at breakdown and in-
creases the ability of the device to survive
ESD. All Signetics ALS circuits have guard-
rings on Schottky diodes that connect to input
or output pins.

Signetics ALS parts also have specific ESD
structures included which protect up to 2000V
for the standard resistance limited case —
the human body model.

FLOATING INPUTS

ALS inputs should not be aliowed to fioat. All
unused inputs, even those on unused gates,
should be tied to a voitage source of relatively
low impedance that will get them out of the
logic picture and out of trouble. For a Low
input this can be ground, or the output of a
permanently low driver. For a High input this
can be Vgc, protected by a series resistor if
circuit damaging voltage spikes are possible
in the system, or a permanently high driver.

Properly tied High or Low inputs will not pick
up enough spurious noise to cause problems.
If they are allowed to float, the results can be
disastrous. Fioating diode inputs usually pull
fo within a few mv of 3Vgg above ground, a
Vpe above threshold. The input voltage will
fall about 1V per 0.1mA of current that is
capacitively coupled from an adjacent Low-
going pin. Since pin-to-pin input capacitance
is in the order of one pF for an IC in a PC
environment, an adjacent pin falling at 1.0v/




Circuit Characteristics

Vee
PULLUP
DRIVER ouTPUT X
LosicnBut [ conrnor, - [voao)
~——] componenTs
3STATE Ty
it PULL-DOWN ciaMp I* =+
DRIVER + =
onNCHP -

Figure 6. Output Stage Basic Components
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ns couples in about 1.0mA of current, enough
to switch the input to a Low state for as long
as the current lasts. The normal ALS circuit
response will be to switch or oscillate. The
problem is worse for high-impedance low-
capacitance PNP inputs than for Diode in-
puts. In this case the static voitage to which
they fioat is determined in part by leakage,
and is not predictabie.

To reiterate, ALS inputs must not be allowed
to float. To do so is to invite serious system
problems. :

OUTPUT CONSIDERATIONS

The purpose of the output stage is to supply
current to a load to force it to a High state or
to sink cuirent from the load to force it to a
Low state. The speed at which the load can
be switched from one state to the other
depends on how much supply current or sink
current is available from the output driver.
There must be an amount in excess of that
which is required to maintain the static load
voltage, and it is the excess curent that is
available to charge or discharge the load
capacitance. Most ALS circuifs are designed
to fit into one of these categories, based on
output drive capability; the normal output
stage, the buffer driver which can supply
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Figure 7. Basic Darlington Pull-Up
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approximately twice as much current, and the
high current drivers designed to drive low-
impedance terminations.

Both normal drivers and buffers may be 3-
State, which means that, in addition to Low
and High states, they can be forced to a high-
impedance OFF state as a third possible
choice. This allows multiple components to
be connected to a bus simuitaneously, with
only the single-selected device providing ac-
tual drive capability.

The basic components of an output stage are
shown in Figure 6.

The pull-down driver components sink ioad
currents to force a Low state at the output
pin; the pull-up driver componems supply
current to force a High state. The control
components turn on the selected driver and
turn off the nonselected driver in response to
the logic input signal. For 3-State parts, the
control components turn off both drivers if the
3-State control signal is active. The output
Schottky clamp is included to suppress induc-
tive undershoots, and is a part of every ALS
circuit. The load requires. a static current to
keep it in either a logic High or Low state. The
drivers must also charge and discharge the
load capacitance C, which is generally one
of the major factors that influence switching
speed.

Since, 1o a large extent, they function inde-
pendently of each other, the pull-up driver,
pull-down driver, and control blocks are dis-
cussed independently.

PULL-UP DRIVERS

Open-Collector

The simplest pull-up driver consists of no
more than a fixed pull-up resistor tied to Veg.
For this case, the control stage interacts only
with the pull-down driver. In the Low state,
this must sink the current from both the pull-
up resistor and Joad. In the High state, the
pull-up resistor must supply all of the load
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current. Most often, the pull-up resistor is not
physically part of the integrated circuit chip
itself, but is added externally. In this case the
only circuit element connected to the output
pad (in addition to the ever-present Schottky
clamp) is the collector of the pull-down driver
transistor, hence the name ''Open-Collec-
tor.* Parts with this output stage can be tied
together for bus applications. if any of the
connected pull-down stages is active, it will
pull the bus Low; only if alt of them are off can
the external resistor pull the bus High. This
action provides a "wired'' logical function that
is free in the sense that no additional compo-
nents are required to achieve it.

The Open-Collector output voltage depends
on the load, the value of the pull-up resistor,
and the volitage to which this is connected. if
the resistor value is low, the output will rise to
nearly the full value of the pull-up source
voltage; in particular, the Open-Coliector out-
put can rise to Vg, a voitage higher than that
obtainable with a standard Darlington totem-
pole pull-up.

Standard Darlington

Most ALS pull-up drivers use dual transistors,
connected as shown in Figure 7, with the
emitter of the first device Qy, delivering cur-
rent to the base of the driver Q, This
configuration is cafled a Darlington circuit and
provides a composite current gain nearly as
large as the product of the current gains of Qp
and Q,.

The major advantage of the Darlington pull-
up, as compared to the Open-Collector, is
that the pin is actively pulled high by the
emitter-follower action of Q, which is capable
of supplying large currents to quickly charge
output capacitance. Despite the farge output
current that is available, the drive require-
ments of Q, are low, so that the voltage drop
across R, is smalil, and the pad will pull up to
a voltage nearly as high as Vgg - 2Vge.

For the case where the output pin voltage is
High, the phase-splitter transistor Q. is off,
and the base of Qy is pulled high by resistor
Rc. The current which flows through R, is just
sutficient to provide base drive to Qp The
base voltage of Qp, will be just slightly below
Ve, and the output pin voltage will be less
than this by the sum of the Vgg drops of Qy,
and Q,, both of which are on. Most of the
base current for Qg and the current through
puli-down resistor Ry, is supplied from Vcc
through Ry and Qp. Qp, has a Schottky clamp
to prevent saturation when the current
through R, is large. Resistor Ry limits the
amount of current flowing from V¢ through
Q4 to a value small enough that Q, wili not be
damaged if the output pin is accidentally
grounded for a short period of time. This short
circuit output current is called los, and its
value is approximately the maximum current
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available to charge the output capacitance at
the beginning of a Low-to-High transition. The
minimum current available when the pin has
reached the minimum guaranteed high volt-
age Vo is called output high current (ion).
The maximum output voltage that the pull-up
driver can achieve occurs at maximum Vcg,
and at high temperatures with corresponding
low values of transistor Vgg and high current
gain. Conversely, the minimum high voitage
occurs at low Voc and low temperatures.

TOROI8

Figure 9, Basic Pull-Down

In the Low state, the puti-down driver Qg is on
and the pin voltage is the Qg saturation
voltage Vsar. Q¢ is on and its collector
resistor R, is pulled down to Vgg + VgaT: the
Vge of Qq, Vgar of Q.. Qy is aiso on, with its
emitter at Vgar, and the current through Ry is
low. The base-emitter voltage of Q, is nearly
2ero and-Q, is off.

Assuming the pull-down is off, the Low-to-
High transition speed is governed by: 1) the
rate at which R, can puli-up the base of Qy,; 2)
the amount of pin current required 1o drive the
load and charge the load capacitance; 3) the
value of R,; 4) the physical gize and current
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gain of Qg and §) the amount of Q, base

drive current that is lost through Ry, to ground.-

The pin can be driven above its maximum
high value by an external pull-up or by posi-
tive reflections from a transmission line.
When this happens, Q, and Q do not have
sufficient-base-emitter drive 10 keep them on.
If the pin voitage rises significantly above
Vee, Qg will begin to leak current into Ve

3-State

For all 3-State ALS parts, the leakage paths
to a grounded Vcc pin are blocked with
Schottky diodes. A typicat 3-State pull-up is
shown in Figure 11. S, is the series Schottky
blocking diode. 3-State Schottkys Syy and Sy
serve to simultaneously turn oft the pull-up
and puli-down drivers. The 3-State control is
active when it is pulled low to within Vgat of
ground. in this state it sinks all the available
drive current for Qn, and Q¢ and pulls their
bases down 1o (Vsat + Vschouky), Which is
essentialty one Vgg. The voltage drop across
R is large and 3-State power dissipation is
typically high. Q, and Q, are off for normal
TTL voltage fanges of the output pin; a
negative undershoot large enough to drive
the pin about one Vg below ground will allow
them to turn on and supply curmrent from Vg
this action aids the clamping Schottky diode
in preventing the pin voltage from falling
lower.

PULL-DOWN DRIVERS

The basic pull-down driver is shown in Figure
9. Qq is the pull-down driver transistor, a big
Schottky-clamped device capable of sinking
large currents. Cy is the stray base-collector
capacitance of Qq, and its unavoidable pres-
ence has an important effect on the perfor-
mance of the puli-down driver. Q. is the
Schottky-clamped phase splitter, It functions
as a current-limited, low-impedance driver for
Qa when the logic input voltage Vyy is high,
and as an inverting driver for pull-up Qy by
virtue of the current through R, when V) is
low and Qg is off. Z4 is the pull-down imped-
ance network which insures that Qq is off
when V) is low.

Switching to the logic Low state occurs when
Vi is larger than the Vg drops of Q plus Qq,
both of which are initially on. Part of the total
emitter current available from Q. comes from
Re, which has a voltage drop of Vgc-
Vae - Vsat. The remainder of the Q. emitter
current is supplied through its base Schottky
clamp or by other components not shown in
Figure ® but discussed in the section on
control components. A portion of the total Q.
emitter current is lost in the pull-down net-
work Z4; the remainder is available as base
current for pull-down driver Qq. The amount
of current Qg can sink depends on its base
drive, its current gain, and its collector volt-
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-age. This current is specitied on a per-part

basis in the data sheets. Several innovative
circuit improvements that increase the drive
current for Qg are shown in Figures 10a and
10b. Speed-up Schottky diodes Sgy and Sgp
have been added to the standard pull-down
circuit a8 shown in Figuwe 10a. Both are
reverse-biased and off in the High state, since
R¢ pulls the collector of Q. nearly to Vce.
Both connect the collector of Q; to nodes
that need to be’ dlsoharged during a High-to-
Low transition, Sy 10 the base of Q,, Sy 10
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the pin. They will conduct if these node
voltages are higher than

VBE + Vsar + Vschottky: Of approximately
2Vgg; they are quite effective above 2Vge.
Figure 10b shows a dynamic kicker that gives
an impulse of current which is especially
useful in discharging high capacitive loads.

The network of elements labeled Z4 in Figure
9 is the pull-down impedance which insures
that Qg is off when the value of V) falls
below 2Vge. When the voltage at the base of
Qg is being puiled high by Q¢ or low by Z4, the
output pin voltage responds by moving in the
opposite direction. This produces a change in
voltage across Cy, which is the sum of the
base voltage change and the coliector volt-
age change, so the amount of charge re-
quired by Cq is magnified by a factor which is
larger than unity.

This well-known Miller-effect causes the ap-
parent value of Cy as perceived by the
drivers, to be a factor of about five times
larger than the already large physical junction
capacitance, all of which means that the
drivers Q. and Z4 need 10 supply or sink
much more current during an output transition
than is necessary to maintain static condi-
tions. When static conditions do exist inter-
nally in the circuit, noise voltage spikes on the
output pin, Vcc, or ground can momentarily
force the base of Qg in the direction to
produce an output glitch, and the drivers must
respond quickly to counter this coupled noise.

A simple Zd element is a resister Ry and a
series’ Schottky diode to ground. This is
shown in Figure 11. The Qq4 base voltage
cannot pull below a Schottky drop, so that
switching speed is unimpaired. -

CONTROL COMPONENTS

This section covers 3-State control drivers,
special 3-State problems, and Veg tum-on
current and 3-State glitches during powér-up.

3-State Control Drivers

The normal TTL 3-State scheme is shown in
Figure 8. The 3-State control voltage in the
OFF state is high enough that Sy and S, are
reverse-biased; in the active state the control
voltage is low, usually Vgq, so that the
Q,~Qp base emitter stack is off, as is the
Q¢ ~Qqg stack. In the 3-State mode, R is
dissipating maximum power. Blocking
Schottky diode S, prevents currant from flow-
ing backwards through Q, if the Vgc pin is
grounded; the output pin high voltage can be
about 4.5V before there is any-significant 3-
State leakage current. '

There are several innovative improvements to
the basic 3-State circuit, as shown in Figure
12. The addition of inverter Q.z— Rep with a
blocking Schottky S¢» allows the addition of
feedback diodes Sy and S to increase lay;
Sc2 cannot be included in series with Rgy
because its forward voltage drop would lower
Vou. 3-State power is not .increased, since
only one Ry is pulled low. The current
through Qc, is available as added base drive
to Qq, so nothing is wasted. ‘An additional
transistor may be paralieled with Q.4 and Qo
to control an active pull-down version of
impedance Z4.

Icc Considerations :

There is no formal family specification that
limits the amount of Vgc cusrent an ALS
circuit may draw during turn-on as Vg rises
from zero to 4.5V. However, an effort has
been made to limit maximum turn-on Icg to
110% of iccmax. This precaution prevents an

Figure 12. Improved 3-State Circuit
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undesirable system situation where the Veo
power supply is large enough to drive the
devices, but can't power them up. The major
component of turn-on current is Vg 1o
ground feed-through of output stages. Unless
specific steps are taken to prevent it, the puti-
up Darlington turns on if Vg i greater than
2Vge, and remains on until the on-chip volt-
age is high enough to set the phase splitter
solidly in one or the other of its two states.
The solution is o incorporate extra circuit
components that will set the phase splitter at
voltages nearly as low as 2Vgg, or turn off the
top device with a separate 3-State type struc-
ture which activates at low V¢ voltages and
becomes inoperative when Ve is high.

The amount of current that can be fed. from

“an output pin back into a grounded Vg pin,

or through the chip to ground for an open Vgo
pin, depends on the design. Generally, 3-
State feedback current is specifically limited
to low values which are leakage or break-
down related. Other parts have medium cur-
rent. .

Most 3-State parts, especially selected buffer
functions, have additional circuit elements to
insure that as they power on they source or
sink no appreciable output current, provided
that the 3-State control pins are in the active
state as Ve rises. This means that Vg can
be turned on or off at will in the system to
conserve power, and bus voltages will not be
affected. Parts with this capability are identi-
fied in the specific data sheets.

GROUND VOLTAGE AND
OTHER NOISE PROBLEMS

Ground Voltage As A Serious
Problem

Excessive ground noise voltage in a system
usually produces serious degradation of
switching speed. it thay also produce unwant-
ed gitches on outputs, or spurious clocks
which cause flip-fops to lose data, or relax-
ation osciflations that completely disrupt a
system. ftis, without doubt, one of the major
causes of logic systems failure ... difficult to
accommodate, and difficuit to eliminaté.

Well planned PC board layout is vital, and
multifayer boards with ground and Vg planes
are often desirable. Great care must be taken
to insure adequate bypassing for Vs, The
problems are not triviaf, but they can be
solved satisfactorily.

Sources Of Ground Noise

Ground lead inductance is the source of most
ground noise voltage; it causes a voltage
drop proportional to the rate at which the
current through it changes.

Inductance is a measure of the amount of
energy stored in the magnetic field associat-
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@d with a current. Low values-of inductance
imply low energy, which means low voltage
required to affect a change in current. As a
general rule, inductance decreases as current
is allowed.to spread out in space, and cumrent
interactions decrease. The inductance. of a
thin wire far removed from the return current
path is high; that of a large conductor coaxial-
ly encircied by the return path. is low. induc-
tance tends. to increase faster than linearly
with conductor length, but only approximately
logarithmically with decreasing cross-section
dimensions. From a logic system viewpoint,
ground planes are better than ground traces;
wide lines are better than narrow lines; close
spacing to planes is.good; loops that aliow
magnetic flux linkages are bad; wire lengths
of fractions of'inches count; and sockets ‘with
fong pins add s:gmﬂcant mductanca to'a PC
card.

Ground noise voltage is increas,ed by feed-
through cyrrent spikes. These occur when
both top and bottom devices of the output
totem-pole driver are on simultaneously, and
heavy currents are allowed to flow directly
from Vg to ground They can be minimized in
one of two ways:-drive the devices such that
one is turned off before the other can turn on,
or more commonly, drive them together, but
very ‘fast, so the féed-through current can
flow for only a short time.

Although most ground noise rasults from
ground inductance, resistance also contrib-
utes. Static ground offsets unrelated to rates
of current change occur, and add to the total
ground voltage. Generally speaking, those
measures which reduce ground inductance
also reduce ground resistance. i

Estimating The Magnitude Of
Ground Noise
The accurate modeling of ground. nouse-relat-
ad problems in logic design is. a complex
procedure that requires numerical analysis to
determine gystem cumrents and vojtages as a
fungtion of time, This- canonlybaapeom
plished.in g satisfactory manner. if one has
reasonable electrical models, especially for
input stages and. output drivers of the inte-
grated circuits used in the. system. Signetics
is prepared to assnst customors m solving the
¥ probie assoclated
with large systsm' ‘simulation. :
The following discussion derives the minimum
peak-value of ground noise that will occur as
an integrated. circuit discharges a.capacitor
through ground lead inductance. 1t points out
the minimum’ problems that will exist. In the
real world, the peak ground voltage will ‘al-
ways 'be larger than the simpie - donvnhon
predicts. -

The load capacitor C and its discharge path
are shown in Figure 20. The _c.paci(or has
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baen previously charged to a positive voitage,
and is discharging through. pull-down transis-
tor Qg and lead ground inductance Lg. As the
current changes, it develops a ground voltage
Vg across Lg that is equal to the product of Lg
times the rate at which it changes.

" Figure 13

The discharge-cuerent |y will vary with time;
starting from Zero, it will increase to a8 maxi-
mum. value, and then eventually return to
zero. There ard an infinite number of ways Iy
cafl 'vary, depending on how the transistor
allows charge to flow ‘at any instant in time,
but each of the possible current-vs-time dis-
charge curves must define the same area,
equal in value to the total charge Q that is
removad from the capacitor as its voltage
falls by an undum V.

The voltage dzop Vg across the inductor at
any instant in time. will be determined by the
slope of the currant-ve-time curve, that is, by
the rate at which cumrent is changing. The
unique curve that has the required area and
minimum siope is triangular, as shown in
F»gure 14. The ground voltage for this case is
a square wave as shown in Figure 15. It will
be positive while the current is increasing,
and negative whin the current is decreasirg.

The equations of .interest in estimating: Vg

are: )
T

Charge = Q= CY = ,M“E = triangle area

(triangle slope)(L)

2 Iyax L

T
Combining the two equations to eliminate
lMAX giVGSZ

Ground voltage = Vg=

This lower limit of peak ground voltage will
always be exceeded in the real world, where
ground voltages are usually spikes, not

square waves. If a spike is large enough and ~

iong enough, the chip will erroneously recog-
nize it as a valid input, and respond either by
glitching, slowing down, clocking incosrectly,
or oscillating.

An example using values typical for an ALS
circuit in a 16-pin DIP illustrates the potential
for trouble. i the circuit discharges one stan-
dard ALS load of 50pF in 2ne with a voltage
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change of 3V through a ground inductance of
10nH, the minimum ground vollage will be:

4% 50 %X 1072 x 3 X 10 X 10°°
2 X 10°92

Vg =
= 1.5V

This value is high, and suggests that if transi-
tion times are not to be seriously degraded,
inductances must be kept as small as possi-
ble, and loads must be minimized.

Effects Of Ground Noise On

Input Stages

ALS input voltages are referenced to system
ground as illustrated in Figure 16 which
shows an equivalent input and output stage.
The equivalent input circuit is represented by
Ry and the four diodes D1 through D4.
These components establish an input switch-
ing threshold voltage of 2 Vg relative to chip
ground. The on-chip voltage V)4 must be
different’ from this value by a margin' large
enough {o guarantee a static Low or High with
sufficient overdrive to insure switching speed.
The on-chip voltage Vyy that is actually avail-
ablo is the difference between the input pin
voltage Vpyy and the total ground voltage
noise Vg. Vy is the sum of the steady state
voltage due to ground current flowing through
Ry, and the inductive voltage drop across L
The inductive voltage is usually the larger of
the two,-dnd since it depends on cumrent
changes, it will have both positive and nega-
tive polaritiea for each switching cycle. This
means that either Low or High input voltages
which are;too cloge to switching threshold wili
allow the noise margin to be exceeded, and i
the ground voltage noise persists long
enough, the input will switch erroneously. The
result of this depends on the chip function.
Combinatorial logic usuafly slows down or
produces. output glitches. Latches and flip-
flops may be clocked inadvertently, and
stored data wilt be lost. Complex circuits that
have multiple outputs may oscillate, particu-
larly if one; polarity of ground noise results in a
rapid change of ground current that produces
the opposite polarity ground noise.

Ground noise adds a dimension of difficulty in
measuring input threshold voltage. ALS parts

- are guarantead to have input thresholds be-
‘tween the limits 0.8V and 2.0V. A typical

méthod of verifying this is to determine the
voltage at which the input actually switches,
This requires some care, since the true
threshoid voltage is masked by any noise
voltage _contributed by the test system or
ground inductance. For accurate results, the
input pin voltage should approach the switch-
ing threshoid slowly and smoothly. At thresh-
old the input will switch. Sensing this point is
easy for those circuits where an output aiso
switches, glitches, or oscillates. It is much
harder to sense this point for those circuits



Circuit Characteristics

whare an input change produces no output
change, for example, with flip-flops which
change state only when clocked. The input
switch point for these devices can be inferred
by measuring the input current as a function
of input voltage. Clocking the part may pro-

duce enough ground noise to distort the

measurement, even if the output doesn't
switch.
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Figure 15

Effects Of Ground Noise On

Output Stages

The most obvious effect that ground noise
has on output stages is to directly change the
voltage available to force discharge current
through the pull-down device. |f the only
source of ground voltage is from the particu-
lar output of interest, the ground and output
pin inductances wili always siow down a High-
to-Low transition. They produce a voltage in
opposition to the output pin voltage at the
beginning of the discharge when currents
tend to be high and voltage changes rapidiy.
As discharge continues, the available drive
decreases, and currents increase less rapidly.
Eventually the current begins 10 fall, and the
ground voltage reverses polarity, which tends
to limit the rate at which the current de-
creases. |f currents have been high, and the
inductances are iarge, there may be substan-
tial undershoot at the end of the switching
cycle which can drive the output pin below
ground.

If multiple outputs are switching simuita-

.neously, the total ground noise needs to be
considered to determine the result for a

particular output. For this case, it can happen -
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that ground noise will, in tact, speed up an
output; on the other hand, it may introduce
delays that are much larger than those possi«
ble with single output swutchmg T?us behavior.
makes it difficult.to predict, except on.a case
by case basis, what the actuat effects of
multiple output swutchmg will be. Curves of
delay vs mulliple switching tiave been pub-
lished, but these serve only as rough guides
to indicate potential probiems, and need to be
backed up with actual analysis for any partic-
ular appltcahon )

in addmon to the direct influence on dis-
charge voltage, excessive ground noise can
affect the operation of the control compo-
nents, and alter both rise and fall times by
driving pult-up or pull-down stages incorrectly.
One example of this can be understood with
reterence to Figure 17. The scenario is that
the output pin is Low, but on the verge of

switching High, with Vi falling and Q. ready -

to turn off. A problem occurs if, at the instant
before the pull-up transistor Qg turns on to
pull the output pin high, the voltage from
output pin 1o chip ground falls. This can
happen as a result of inductive undershoot
driving the output pin down, or by a rise in
ground voliage caused by currents complete-
ly unrelated to the output of interest. The fow
output-pin-to-chip-ground voltage pulls down
the emitter of Q. through Schottky clamp
diode Sy, and if Vjy is not low enough to
counteract this, Q. will not turn off. The net
result is that R¢ cannot rise, and the transition
is delayed untit the noise voitage from output
to ground disappears.

Vcc Noise As An Additional

Problem
inductance in the Vg lead produces noise in
the on-chip Ve voltage that is entirely analo-

gous to ground voltage. The effects of Vet
noise can be nearly as harmful ‘as those
produced by ground noise, the only significant
difference being the fact that. TTL input volt-
ages are referenced to ground instesd of
Vee.

The first symptom of excessive Vcc inductive
vohage drop is a change in the edge rate for a
Low-to-High- transition. This ‘will decrease if
the on-chip Vg falls, and incrdase if it rises. If
the ground to Vcc voltage falls below a
minimurm value, -internal circuit delays of
glitches can occur,- and functions. with flip-
flops or .other sterage elements may lose
data. As is the case with excessive ground
naise, ALS circyits may break into relaxation
osciliation.

Bedause Vg to ground voitage must remain
above 2 minimum value to avoid logic errors
and gliiches, it is absolutely vital that Vec to
ground bypassing is adequate. This requires
low inductance Vcc and ground PC traces,
and low inductance bypass capacitors. ALS
parts are guaranteed to function properly for

" low Vg of 4.5V. This means that pin voltages

must not fall below this value for any appre-
ciabie time: fractions of nanosaconds. Ve
system voltage should be close to the maxi-
mum guaranteed value for safe system de-
sign.

Designing To Reduce The
Etfects Of Ground Noise

The typical 1.5V minimum value for ground
noise, calculated in the preceeding example,
points out the possibility of noise-related
problems when only one standard 50pF load
is being driven by an output stage. Simulta-
neous switching of more than one such load
obviously increases the risk of trouble, and
raises the question of how an octal part can
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Figure 16. Equivaient Input and Output Stage
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work at all. Fortunately, the real world, with
careful PC layout, is not usually so grim.

The standard 50pF load is a lot of capaci-
tance, chosen so one can estimate the chip
response for a single output switching under
conditions that approach worst case. On a
modern PC board a wire trace that has 50pF
stray capacitance is several feet long and
looks like a resistive delay line instead of a
lumped capacitor, .

Traces on a PC card must be short to behave
like lumped capacitance for an output stage.
For' this case, & major contributor to driver
current is_the load presentad by the input
stages of the driven circuits, and the associat-
ed stray capacitance. As previously men-
tioned, the input current for ALS parts is
related to edge rates, and is generally larger
than the measured static value of input ca-
pacitance would predict. Because of this, the

useful fan-out of ALS circuits may be more

dependent on ground noise of drivers with
heavy capacitive loads than on the amount of
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current available to a static DC load, which is
the guaranteed data sheet value.

Most of Signetics' ALS parts ‘are available in
surface mount packages, and these have
lower ground inductance than the standard
DIP parts.

Inductance of output signal pins reduces the
rate at which associated ground current can
change, and this reduces ground noise volt-
age without a corresponding -reduction of
static output voltage. This inductance may be
intentionally increased by adding trace length
on the PC board; one needs to be careful,
and anticipate the increase in output ringing
during switching transitions.

In summary, there are many potential prob-
lems that one can gnticipate in logic systems

with fast edge rates. Some of these are.
dependent on the available components and-

their respective packages. and the system
designer must be certain that the demands

made of them are not more than they can
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handle. A second major consideration is the
system layout, especially from the standpoint
of ground, Vcc, and signal lead inductance.
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INTRODUCTION
Signetics' ALS data sheets have been config-
ured for quick usability.

They are self-contained and should require
minimum reference to other sections for am-
plifying information.

TYPICAL PROPAGATION DELAY

AND SUPPLY CURRENT

The typical propagation defays listed at the
top of the data sheets are the average
between tp 14 and tpyy for the most significant
data path through the part.

in the case of clocked products, this is
sometimaes the maximum frequency of opera-
tion. in any event, this number is under the
operating conditions of Vcg =5.0V and
Ta = 25°C.

The typical lgc current shown in that same
specification block is the average current (in
the case of gates, this will be the average of
the Iccn and lgcy currents) at Ve = 5.0V and
Ta = 25°C. it represents the total cument
through the package, not the current through
the individuat functions.

LOGIC SYMBOLS

There are two types of logic symbols. The
conventional one, 'Logic Symbol,” explicitly
shows the internal logic (except for complex
fogic). The other is "Logic Symbol {{EEE/
IEC)" as developed by the IEC and IEEE. The
International Electrotechnical Commission
(IEC) has developed a very powerful symbolic

Data Sheet
Specification
Guide

language than can show the relationship of
each input of a digital logic circuit to each
output without explicitly $howing the internal
logic. Internationally, Working Group 2 of {EC
Technical Committee TC-3 is preparing a new
document (Publication 817-12) that will con-
solidate the original work started in the mid-
1960's and published in 1972 (Publication
117-15). and the amendments and supple-
ments that have followed. Similarly, for the
U.S.A,, IEEE Committee SCC 11 has revised
the publication IEEE Std 91/ANSI Y32.14-
1973,

The updated version !EEE Standard Graphic
Symbols for Logic Functions ANSI/IEEE Std
91-1984 (Revision of ANSI/IEEE Std 91-1973
[ANSI Y32.14-1973)) can be ordered through:

IEEE Service Center

445 Hoes Lane

Piscataway, New Jersoy 08854
Phone (201) 981-0060

ABSOLUTE MAXIMUM RATINGS
The Absolute Maximum Ratings table carries
the maximum limits to which the part can be
subjected without damaging it There is no
implication that the part will function at these
extreme conditions. Thus, specifications such
as the most negative voltage that may be
applied 1o the outputs only guarantees that if
less than -0.5V is applied to the output pin,
after that voltage is removed, the part will stil}
be functional and its useful life will not have
been shortened.

input and output voitage specifications in this
table reflect the device breakdown voltages
in the positive direction (+7.0V) and the
offect of the clamping diodes in the negative
direction (~0.5V).

Absolute maximum ratings imply that any
transient voltages, currents, and tempera-
tures will not exceed the maximum ratings.
Absolute maximum ratings are shown in Ta-
ble 1.

RECOMMENDED OPERATING
CONDITIONS

The Recommended Operating Conditions ta-
ble has a dual purpose. it sets environmental
conditions (operating free-air temperature),
and it sets the conditions under which the
limits set forth in the DC Electrical Character-
istics table and AC Electrical Characteristics
table will be met. Another way of looking at
this table is to think of it not as a set of limits
guaranteed by Signetics, but as the condi-
tions Signetics uses to test the parts and
guarantee that they will then meet the limits
set forth in the DC and AC Electrical Charac-
teristics tables.

Some care must be used in interpreting the
numbers in these tables. Signetics feels
strongiy that the specifications set forth in a
data sheet shouid refiect as accurately as
possible the operation of the part in an actual
system. In particular, the input threshold val-
ues of Vi and V) can be tested by the user
with parametric test equipment ... if V4 and
VL are applied to the inputs, the outputs wilt
be at the voltages guaranteed by DC Electri-
cal Characteristics table. There is a tendency

Table 1. ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of
the device. Unless otherwise noted these limits are over the operating free-air

temperature range.)

SYMBOL PARAMETER 74F UNIT
Vee Supply voitage -05 to +7.0 v
Vin Input voltage -0.5 to +7.0 A
N Input current -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vc v

Standard outputs 16 mA
lout Current applied to output in Low output state m and butier 48 mA
-1 version outputs 96 mA
Ta Operating free-air temperature range 0 to +70 °Cc
Tsta Storage temperature range -65 to +150 °C
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on the part of some users to use Vi, and V),
as conditions applied to the inputs to test the
part for functionality in a "truth-table exercis-
er'" mode. This frequently causes problems
because of the noise present at the test head
of automated test squipment. Paramstric
tests, such as those used for the output levels
under the Vi and Vy conditions are done
slowly, on the order of milliseconds, and any
noise present at the inputs has settled out
before the outputs are measured. But in
functionality testing, the outputs are exam-
ined much faster, before the noise on the
inputs has settled out and the part has
assumed its final and correct output state.
Thus, Viy and V. should never be used in
testing the functionality of any ALS part type.
For these types of tests, input voltages of
+4.5V and 0.0V should be used for the High
and Low states, respectively.

in no way does this imply that the devices are
noise sensitive in the final system. The use of
"hard" Highs and Lows during functional
testing is done primarily to reduce the effects
of the noise typically present at the test
heads of automated test equipment especial-
ly when using cables that may at times reach
several feet. The situation in a system on a
PC board is less severe than in a noisy
production environment. Typical recom-
mended operating conditions are shown in
Table 2.

DC ELECTRICAL
CHARACTERISTICS

This table refiects the DC limits used by
Signetics during their testing operations con-
ducted under the conditions set forth in the
Recommended Operating Conditions table.

Vou and Vg values vary depending on the
Ve values specified and the type of output
structure; standard, 3-State, or buffer. Gener-
ally, as the output current and V¢ variations
increase, the guaranteed minimum Vo de-
creases and the maximum Vg increases.
Signetics specifies and tests Vo and Vo, for
10% Vcc swings.

li, the maximum input current at maximum
input voltage, is a measure of the input
leakage cutrent at a guaranteed minimum
input breakdown voltage. The test conditions
for ) vary according to the type of input
structure being tested. PNP and Diode inputs
are tested with Voo = MAX and 7.0V at the
input. When |, is being measured on trans-
ceiver I/O pins, both Vgc and the input
voltage are 5.5V. The reduced input voltage is
necessary because of the output structure
connected to the input structure. OQutput
structures break down sooner than input
structures and it is impossible to test the input
without testing the output also.

I for both Diode and PNP input structures is
less than 20uA typically. Iy is less than
100uA for PNP inputs and less than 200pA
for Diode inputs. if multiple input structures
are tied together in the design, then the input
current values also multiply.

For transceiver 1/0 pins the outputs are in the
High-impedance state when the inputs are
tested. Therefore, the small amount of extra
leakage is combined with the Iy and Iy
specifications.

lozn is tested with setup conditions that
would put the output in the High state if it
were not in the 3-State High-impedance con-
dition. Iz, is similar except the setup condi-
tion is for the Low state.

Table 2. RECOMMENDED OPERATING CONDITIONS

low is tested only on Open-Collector outputs
as a leakage test for the lower output transis-
tor structure. Vcc is less than Vo so that
there is not a current path to or from Vg that
would mask the leakage.

10 is approximately one half of the true short-
circuit output current vaiue. It is measured at
Y2 Vo in a linear region of the low-state
output current characteristics. This method of
testing allows indirect measurement of the
current available for capacitive load charging
while avoiding test problems of over-heating
and potential circuit damage associated with
108 tests.

DC electrical characterigtice are shown in
Tabie 3.

AC ELECTRICAL
CHARACTERISTICS

The AC Electrical Characteristics table (see
Table 4) contains the guaranteed limits when
tested under the conditions set forth in the
AC Test Circuits and Waveforms section. In
some cases, the test conditions are further
defined by the AC setup requirements (see
Table 5) — this is generally the case with
counters and flip-flops where setup and hoid
times are involved.

All of the AC characteristics are guaranteed
with 50pF load capacitance. The reason for
choosing 50pF over 15pF as load capaci-
tance is that it allows more leeway in dealing
with stray capacitance, and also loads the
device during rising or falling output transi-
tions, which more closely resembles the load-
ing to be expected in average applications,
thus giving the designer more useful delay
figures.

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 45 5.0 55 v
Vin High-level input voltage 2.0 v
Vi Low-level input voltage [X]
I Input clamp current ~18 mA
Vou High-level output voitage Open-Coliector 5.5 A
Standard -0.4 mA
lou High-level output current 3-State ~26 mA
Buffers -15 mA
Standard 8 mA
loL Low-level output current 3-State and Buffers 24 mA
-1 versions 48 mA
Ta Operating free-air temperature range 70 °C
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Although the S0pF load capacitance will in-  The load resistor of 5005) is conveniently. ALS products are being released in the sur-
crease the propagation delay by an average specified as both a pull-up and pull-down load tace-mounted SO package as a commercial
of about 1ns for ALS devioes, it will increase  resistor. option.

several ns for standard Schottky devices.

Table 3. DC ELECTRICAL CHARACTERISTICS

: LIMITS?
SYMBOL PARAMETER? CONDITIONS? UNITS |  Vee*
Min | Typ® | Max
Vik ~ [input clamp diode voitage hn = ~18mA -15 \ MIN
Std.? ion = -0.4mA Voo-2 v 5V £10%
v Output High voit 3-Stat lon = -2.6mA 24 32 v MIN
I I voia 2 e
o S i lon = —3mA 24 | 32 v TMIN
Bufters lon = —15mA 20 v MIN
lo, = 4mA 0.25 0.4 v MIN
stdS oL
ioL = 8mA 0.35 0.5 v MIN
VoL Output Low voltage 3.State and loL = 12mA 0.28 0.4 v MIN
Buffers lop = 24mA 0.35 0.5 v MIN
-1 version lo, = 48mA 035 | 05 v 4.75V
. Diode inputs Vin = 7.0V 100 pA MAX
Input High current - -
i breakdown test PNP inputs Vin = 7.0V 100 wA MAX
Transceiver 1/O pins | Viy = 5.5V 100 pA 5.5V
. C V=27V
™ Input High current (20uA X n High U.L) n{20) pA MAX
o ) V. = 0.4V _
Diode inputs (~0.2mA X n Low U.L) n(-0.2) mA MAX
Iy Input Low current
PNP inputs Vi = 0.4V n-100)| pA MAX
(-100pA X n Low U.L)
; lozw 3-State OFF -current High Vout = 2.7V 20 oA MAX
| lozL 3-State OFF current Low Vout = 0.4V -20 pA MAX
| lo Open-Collector output leakage VoH=55V 100 HA MIN
g Output Eurrent Vout = 2.25V -30 ~112 mA MAX

NOTES:
‘ 1. Unless otherwise noted, conditions and limits apply throughout the temperature range for which the particular device type is rated. The ground pin is the reference
level for ail applied and resultant

|

|

|

2. Unlgss otherwise stated on individual data sheets.

3. Typical characteristics refer to Ta = +25°C and Vgg = +5.0V.

4. MIN and MAX refer 1o the values listed in the data sheet table of recommended operating conditions.

5. Standard refers to the totem-pole pull-up circuitry commonly used for the particular family, as distinguished from buflers, line drivers or 3-State oulputs.
6.The outptncor\diﬁonsm“boendmmwmod\mwmmatdoseiywomtesomhanof(henueshort—drouitcunent, ps-
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Table 4. AC ELECTRICAL CHARACTERISTICS

LTS
Ta=0°C to +70°C
SYMBOL PARAMETER TEST CONDITION Vec = +5.0V £ 10% UNIT
: Cy = 50pF -
Ry =500
Min Max
P Propagation delay 20 12.0
tPHL Da to Qn Waveform 2 20 14.0 — ns
tPLu Propagation delay " Wavef 3.0 140
¢ Eto aveform 1 30 14.0 ns
i G 74ALS373
tpzh Output Enable time Waveform 4 20 140 ns
tozL 1o High or Low level Waveform 5 3.0 140
toHz Output Disable time to Waveform 4 20 10.0 ns
C oLz High or Low level Waveform § 20 12.0
fmax Maximum ciock frequency Waveform 1 50 MHz
o Propagation delay 3.0 12.0
Waveform 1 ns
CP to 4.0 14.0
for Cn 74ALS374
tpzn Output enable time Waveform 4 3.0 ] 140 ns
tezy to High or Low leve! Waveform 5 3.0 140
Pz Output Disable time Waveform 4 20 10.0 ns
teLz 1o High or Low leve! Waveform 5 30 | 12.0
Table 5. AC SETUP REQUIREMENTS
LTS
Ta=0°C to +70°C
symBoL PARAMETER TEST CONDITION Voo e | o
Ry =50002
Min Max
ts(H) Setup time ) 6.0
Wb D, to E Waveform 3 6.0 ns
th(H) Hold time 6.0
W) D, to E 74ALS373 Waveform 3 60 ns
twlH) E Pulse width, High Waveform 1 100 ns
ty(H) Setup time 8.0
14(L) D, to CP Waveform 3 6.0 ns
th(H) Hold time 1.0
(L) D, to CP 74ALSF374 Waveform 3 10 ns
tw(H) CP Puise width, 10.0
L) High or Low Wavaform 1 10.0 ns
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Waveform 1. Clock to -Output Delays Vllvdorm 2. Latch Enable to Output Delays
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Waveform 5. Data Setup and Hold Times leofo::’ 6. 3-State Output Enable Time to ngh Level
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Figure 1. AC Waveforms
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TEST CIRCUITS AND

WAVEFORMS -
The 50082 load resistor, R, to ground, as

described in Figuré 2, acts as a ballast to

slightly ioad the totem-polé pull-up and limit

the quiescent High state voitage to about
¢ +3.5V. Otherwise, an output would rise quick-
ly to about +3.5V, but then continue to rise
very stowly up to about +4.4V. On the subse-

quent High-to-Low transition, the observed -

tery would vary slightly with duty cycle, de-
pending on how long the output voltage was
allowed to rise before switching to the Low
state. Perhaps, more importantly, the 50063
resistor to ground can be a high-frequency,
passive-probe for-a sampiing scope, which
costs much less than the equivalent high-

impedance probe. Alternatively, the 500§

load to ground can simply be a 4505} resistor
feeding into a 5082 coaxial cable leading to a
sampling scope -input connector, with the
internal 5082 termination of the scope com-
pleting the path to ground. Note that with this
scheme there should be a matching cable
from the device input pin to the other input of
the sampling scope; this also serves as a
502 termination for the pulse generator that
supplies the input signal.

Figure 3, Test Circuit for 3-State Outputs,
shows a second 5008) resistor from the
device output to a switch. For most measure-
ments this switch i3 open; it is closed for
measuring a device with Open-Collector out-
Puts and for measuring one set of the En-
able/Disable parameters (Low-to-OFF and
OFF-to-Low) .of a 3-State output. With the
switch closed, the pair of 50082 resistors and

the +7.0V supply establish a quiescent High . 5

level of + 3.5V, which correlates with the High
level discussad in the preceding paragraph.

As shown in Figure 1, AC Waveforms, the
disable times are measured at the point
where the output voitage has risen or fallen
by 0.3V from the quiescent level (i.e., Low for
tpLz or High for tpyy).

Since the rising or falling waveform is RC-
controlled, the 0.3V of change is more linear
and is less susceptible to external influences.

More importantly, from the system designer's
point of view, 0.3V is adequate 1o ensure that
a device output has tumed OFF. it also gives
system designers more realistic delay times
to use in caiculating minimum cycle times.

December 1988

Vee
Vin » Vour
PULSE
GENEAATOR buT.
Ay l LI R
. T T T T e

DEFINITIONS
Ry = Load resistor; see AC CHARACTERISTICS for value. -
Cy = Load capacitance includes jig and probe capacitance; © *

see AC CHARACTERISTICS for valye. -
Ry = Termiriation resistance should be equal to Zoyr

of pulse generators. -

Figure 2. Test Circuit for Totem-Pole Outputs
vee t orov
PULSE 'v"‘
aENERATOR [ Q1] 04T,
Ay 1
N WEDBARTS

SWITCH POSITION

TEST SWITCH

toz closed

tpLz : closed

ocC closed

All other open

DEFINITIONS
AL~ Load resistor; see AC CHARACTERISTICS for value.
Ci = Load capacitance includes jig and pfobe capacitance;
860 AC CHARACTERISTICS for valye.
Ry = Termination resistance should be equal to Zoyy
of puise generators.
Figure 3. Test Circult for 3-State and Open-Collector (OC) Outputs

Good, high-frequency wiring practices should lengths. input signals should have rise and
be used in constiucting test jigs, Leads on the  fall times of 2.0ns, and signal swing of OV to
load capacitor should be as short as possible  +3,5V, 1.0MHz square wave is recom-
to minimize rippies on"the -output waveform mended for most propagation delay tests.
transitions and to minimize undershoot. Gén- The iepetition rate must necessarily be in-
erous ground metal (preferably ‘a ground creased for testing fuax. Two pulse genera-
piane) should be used for the same reasons.  tors ‘are usually required for testing such
A Vi bypass capacitor should be provided at  parameters as setup time, hold time, recovery
the test socket, also with ‘minimum lead time, etc.
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DC SYMBOLS AND
DEFINITIONS

Voltages — All voltages are referenced to

ground.

Negative-voltage limits are specified

as absolute values (i.e., ~10V is greater than

-1.0V).

Vee

VikMax

Vi

VisMin

Vi

Vitmax

Vm

Vormin

Voumax

Vs

Supply voitage: The range of pow-
er supply voitage over which the
device is guaranteed to operate
within the specified limits.

Input clamp diode voltage: The
most negative voltage at an input
when the specified current is forced
out of that input terminal. This pa-
rameter guarantees the integrity of
the input diode intended to clamp
negative ringing at the input termi-
nal.

input High voltage: The range of
input voitages recognized by the
device as a logic High.

Minimum input High voltage: This
value is the guaranteed input High
threshold for the device. The mini-
mum allowed input High in a logic
system.

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

Maximum input Low voitage: This
value is the guaranteed input Low
threshold for the device. The maxi-
mum allowed input Low in a logic
system.

Measurement voitage: The refer-
ence voltage level on AC wave-
forms for determining AC perfor-
mance. Usually specified as 1.3V
for the ALS family.

Output High voltage: The mini-
mum guaranteed High voltage at
an output terminal for the specified
output current gy and at the mini-
mum Vgc value.

Output Low voltage: The maxi-
mum guaranteed Low voltage at an
output terminal sinking the speci-
fied load current ioy .

Positive-going threshoid volit-
age: The input voitage of a variable
threshold device which causes op-
eration according to specification
as the input transition rises from
below V. (Min).

December 1988

V-

Negative-going threshold voit-
age: The input voltage of a variable
threshold device which causes op-
eration according to specification
as the input transition falls from
above Vts (Max).

Currents — Positive current is defined as
conventiona! current flow into a device. Nega-
tive current is defined as conventional current
flow out of a device. All current fimits are
specified as absolute values.

lcc

[T

lou

lozv

Supply current: The current flow-
ing into the Vgc supply terminal of
the circuit with specified input con-
ditions and open outputs. Input
conditions are chosen to guarantee
worst-case operation unless speci-
fied.

Input leakage current: The cur-
rent flowing into an input when the
maximum aliowed voltage is ap-
plied to the input. This parameter
guarantees the minimum break-
down voltage for the input.

Input High current: The current
flowing into an input when a speci-
fied High-level voitage is applied 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 current: The output current
that is approximately one half of
the true short-circuit output current
(tos)-

Output High current: The leakage
current flowing into a turned off
Open-Collector output with a speci-
fied High output voitage applied.
For devices with a pull-up circuit,
the lon is the current flowing out of
an output which is in the High state.

Output Low current: The current
tiowing into an output which is 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 cur-
rent flowing into a disabled 3-State
output with a specified High output
voltage applied.

fozu

Output otf current Low: The cur-
rent flowing out of a disabled 3-
State output with a specified Low
output voltage applied.

AC SYMBOLS AND
DEFINITIONS

fmax

tpLH

thHL

tpHz

tprz

tpzH

tpzL

Maximum clock frequency: The
maximum input frequency at a
Clock input for predictable perfor-
mance. Above this frequency the
device may cease to function.

Propagation delay time: The time
between the specified reference
points on the input and output
waveforms with the output chang-
ing from the defined Low level to
the defined High level.

Propagation delay time: The time
between the specified reference
points on the input and output
waveforms with the output chang-
ing from the defined High level to
the defined Low fevel.

Output disable time from High
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 the
High level to a high-impedance
"OFF" state.

Output disable time from Low
level of a 3-State output: The
delay time between the specified
reference points on the input and
output voitage waveforms with the
3-State output changing from the
Low level to a high-impedance
"OFF" state.

Qutput enable time to a High
fevel of a 3-State output: The
delay time between the specified
reference points on the input and
output voitage waveforms with the
3-State output changing from a
high-impedance ''OFF" state to
High level.

Output enable time fo 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
Low level.
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ts

Hold time: The interval immediate-
ly following the active transition of
the timing pulse (usually the Clock
puise) or following 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
continued recognition. A negative
hold time indicates that the correct
logic level may be released prior to
the active transition of the timing
pulse and still be recognized.

Setup time: The interval immedi-
ately preceding the active transition
of the timing pulse fusually the
Clock pulse) or preceding the tran-
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sition of the control input to its
latching leve!, during which interval
the data to be recognized must be
maintained at the inpul 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.

Puise width: The time between the
specified reference 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
contro!l pulse and the reference

4-10

trin

point on the activating edge of a
synchronous (Clock) pulse input
such that the device will respond to
the synchronous input.

Transition time, Low-to-High:
The time between two specified
reference points on a waveform,
normally 10% and 90% points, that

* is changing from Low to High.

tTHL

o4

Transition time, High-to-Low:
The time between two -specified
reference points on a waveform,
normally 90% and 10% points, that
is changing from High to Low.

cbck input rise and faii times:
10% to 90% value.



INTRODUCTION

The properties of ALS logic circuits dictate
that care be taken in the design and layout of
a system.

Some general design considerations are in-
cluded in this section. This is not intended to
be a thorough guideline for designing ALS
systems, but a reference for some of the
constraints and techniques to be considered
when designing a high-speed system.

HANDLING PRECAUTIONS

As described in the Circuit Characteristics

section, ALS devices are susceptible to dam-

age from electrostatic discharge (ESD).

® Signetics ALS devices are shipped in
conducting foam or anti-static tubes and
foil-lined boxes to minimize ESD during
shipment and unloading.

® Before opening the shipment of ALS

devices, make sure that the individual is

grounded and all handling means (such

as tools, fixtures, and benches) are

grounded.

After removal from the shipping

material, the (eads of the ALS devices

shouid always be grounded. in other

words, ALS devices shouid be placed

leads-down on a grounded surface,

since ungrounded leads will attract

static charge.

® Do not insert or remove devices in
sockets with power applied. Ensure that
power supply transients, such as occur
during power turn on-off, do not exceed
absolute maximum ratings.

® After assembly on PC boards, ensure
that ESD is minimized during handling,
storage or mainienance.

® ALS inputs should never be left fioating
on a PC board. This precaution applies
to any TTL family. As a temporary
measure, a resistor with a resistance
greater than 10k$2 should be soldered
on the open input. The resistor wiff limit
accidental damage if the PC board is
removed and brought into contact with
static-generating materials.

INPUT CLAMPING

ALS circuits are provided with clamp diodes
on the device inputs to minimize negative
ringing effects. These diodes should not be
used to clamp negative DC voltages or long-
duration, negative pulses.
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Design
Considerations

UNUSED INPUTS

Proper digital design rules dictate that ail
unused inputs on TTL devices be tied either
High or Low. This is especially important with
ALS logic.

Electrically-open inputs can degrade AC
noise immunity as well as the switching speed
of the device. Tying inputs to Vgc or GND,
directly or through a resistor, protects the
device from in-circuit electrostatic damage.

ALS devices do not require an input resistor
to tie the input High. Inputs can be connected
directly to Vcc as well as ground.

Possible ways of handling unused inputs are:
1. Unused active-High NAND or AND inputs
to Vec. The inputs should be maintained
at a voltage greater than 2.7V, but should
not exceed the absolute maximum rating.

2. Connect unused active-High NOR or OR
inputs to ground.

3. Tie unused active-Migh NAND or AND
inputs to a used input of the same gate,
provided that the High-level tanout of the
driving circuit is not impaired.

4, Connect the unused active-High NAND
or AND inputs to the output of an unused
gate that is forced High.

MIXING ALS WITH OTHER TTL
FAMILIES

Mixing the slower TTL families such as 74
and 74LS with the higher speed families such
as 74ALS is possible but must be done with
caution. Each family of TTL devices has
unique input and output characteristics opti-
mized to achieve the desired speed or power
features.

The speed/power characteristics of the ALS
devices are achieved partially by the internal
rise and fall times, as well as those at input
and output nodes. These transitions can
cause noise of various types in a system.
Power and ground line noise are generated
by the transitions of the current in the output
load capacitance. Signal line noise can also
be generated by the output transitions.

The noise generated by ALS devices can be
minimized in systems designed with shorter
signal lines, good ground planes, well-by-
passed power distribution networks, layouts
that minimize adjacent signal lines that run
parallel, and improved impedance matching
in signal lines to reduce transmission line-
type reflections.
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INPUT LOADING AND OUTPUT
DRIVE COMPARISON

The logic levels of all TTL products are fully
compatible with each other. However, the
input loading and output drive characteristics
of each family are different and must be taken
into consideration when mixing them in a
system. Table 1 shows the relative drive
capabilities of each family for commercial
temperature and voitage ranges.

INPUT-OUTPUT LOADING AND
FAN-OUT TABLE

For convenience in system design, the input-
output loading and fan-out characteristics of
each circuit are specified in terms of unit
loads and actual load value. One ALS Unit
Load (U.L) in the High state is defined as
20uA; thus both the input High leakage cur-
rent, Iy, and output High current-sourcing
capability, lon, are normalized to 20pA.

Simitariy, one ALS Unit Load (U.L.} in the Low
state is defined as 0.1mA and both the input
Low current, 1y, and the output Low current-
sinking capability, lo.. are normalized to
0.1mA.

For added convenience, the actual load value
in amperes is listed in the column adjacent to
(VAW

CLOCK PULSE REQUIREMENTS

All ALS Ciock inputs are buffered to increase
their tolerance of slow positive-clock edges
and heavy ground noise. Nevertheless, the
rise ime on positive-edge-triggered devices
should be less than the nominal clock-to-
output delay time measured between 0.8V to
2.0V levels of the clock driver for added
safety margin against heavy ground noise.
Not only a fast rising, clean Clock pulse is
required, but the path between the clock drive
and clock input of the device should be well-
shielded from electromagnetic noise.

ALS OUTPUTS TIED TOGETHER
The only ALS outputs that are designed to be
tied together are Open-Collector and 3-State
outputs. Standard ALS 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 guidelines
must be observed.



Design Considerations

Table 1. Loading Comparisons

DRIVEN DEVICE FAMILY 74F { 74F (NPN) ] 74LS l 74 J 748 l T4ALS

Driving Iy, (Max)

Device loL (Min)

Family o6mA | 204 | oama | 1ema | 20ma | oima

Maximum Number of Loads Driven
74F 20mA 33 1,000 50 - 125 10 200
74F (NPN) 64mA 106 3,200 180 40 32 640
74LS 8mA 13 400 20 5 4 80
74LS Buffer 24mA 0 | 1,200 60 15 12 240
74 16mA 2 800 40 10 8 160
74 Buffer 40mA 78 2,400 120 30 24 400
748 20mA 33 1,000 50 125 10 200
74S Butfer 60mA 100 3,000 150 375 30 600
74ALS 8mA 13 400 20 5 4 80
74ALS Buffer 24mA 40 1,200 60 15 12 240
74ALS -1 version 48mA 80 2,400 120 30 24 480
Open-Collector Outputs simultaneously. In order to minimize noise Vee

These devices must bs 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 special
high-voltage buffers can be tied to a higher
voltage than Vce. The minimum and maxi-
mum size of the pull-up rasistor is determined
as follows: v

R (Min) = cc (Max) - Vo

loL=Ng ()

Vee (Min) - Voy
Ny (lom) + Np (Ing)

= Minimum lo, guarantee
or OR-tied elements.

Nz () =Cumulative maximum in-
put Low current for all
inputs tied to OR-tie
connection,

N; (lon) = Cumulative maximum
output High leakage
current for all outputs
tied to OR-tie connec-

Nz (4 ) = Cumulative maximum
input High leakage cur-
rent for all inputs tied
to OR-tie connection.

If & resistor divider network is used to provide
the High level, the R (Max) fnust bs de-
creased enough to provide the required
[(Vow/R (puli-down)} current.

3-State Outputs

3-State outputs are designed to be tied to-
gether, but are not designed to be active

December 1988

R (Max) =

whese: io

and protect the outputs from excessive power
dissipation, only one 3-State output should be
active at any time. This generally requires that
the output enable signals be non-overiapping.
When TTL decoders are used to enable 3-
State outputs, the decoder should be dis-
abled while the address is being changed.
Since all TTL decoder outputs are subject to
decoding spikes, non-overiapping signals
cannot normally guarantee when the address
is changing.

Since most 3-State output enable signals are
active-Low, shift registers or edge-triggered
storage registers provide good output enable
buffers. Shift registors with one circulating
Low bit, such as the 'ALS164 is ideal for
sequential enable signals. The 'ALS174 or
'ALS273 can be used to buffer enable signais
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.

GND

Good system design. starts with a well
thought out ground layout. Try to use ground
plane if possible. This will save headaches
later on. It ground strip is used, try to reduce
ground path in order to minimize ground
inductance. This prevents crosstalk prob-
lems. Quite often, jumper wire is used for
connecting to ground at the breadboarding
stage, but a solid ground must be used even
at the breadboarding stage.
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Typical dynamic impedance of un-bypassed
Vce runs from 502 to 10052, depending on
Vcc and GND configuration. This is why a
sudden current demand, due to an IC output
switching, can cause momentary reduction in
Vcc unless a bypass (decoupling) capacitor is
located near Vgc.

Not only is there a sudden current demand
due to output switching transient, there is also
a heavy current demand by the buffer driver.
Assuming the buffer output sees a 50
dynamic load and the buffer Low-to:High
transition is 2.5V, the current demand is
50mA per buffer. If it is an octal buffer, the
current demand could be 0.4mA per package
in 3ns time!

The next step is to figure out the capacitance

requirement for each bypass capacitor. Using

the previously-mentioned octal buffer and

assuming the Vgc droop is 0.1V, then C is:
0.4A X 3 X 1072 sec

0.1v

= 0.012uF

This formula is derived as follows:
cQ=CvV

by differentiation;

c =12 X 10F-?

AQ AV
—_— c_
At At
AQ
Since — =1

At
the equation becomes | =C Z;



Design Considerations

1At
hence, C v
Select the C bypass = 0.02uF and try to use
a high-quality RF capacitor. Place one bypass
capacitor for each buffer and one bypass
capacitor every two other types of IC pack-
ages. Make sure that the leads are cut as
short as possible.

In addition, place bypass capacitors on a
board to take care of board-level current
transients.

CROSS TALK
The best way to handle cross talk is to
prevent it from occurring in the first place;

quick-fixes are troublesome and costly. To
prevent cross-talk, maximize spacing be-
tween signal lines and minimize spacing be-
tween signal fines and ground lines. Prefera-
bly, place ground lines between sighal lines.
For added precaution, add a ground trace
alongside either the potential cross-talker or
the cross-listener.

For backplane or wire-wrap, use twisted pair
for sensitive functions such as clocks, asyn-
chronous set or reset, or asynchronous paral-
lel load. In flat cable, make every other
conductor ground.

For muitilayer P.C. boards, run signal lines in
adjacent planes perpendicular to prevent

magnetic coupling, and limit capacitive cou-
pling. Use power shield (V¢ or ground plane)
in between signal planes.

Since any voltage change, noise or other-
wise, arriving at the unterminated end of
transmission lines double in amplitude, even
a partially terminated line reduces the ampli-
tude of the signal (noise or otherwise) ap-
pearing at the end of the line; therefore, using
a terminating resistor whose value is equal to
the line characteristics impedance will help
reduce cross-talk.
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74ALS Series
Data Sheets

74ALS00A
74ALS02
74ALS04B
74ALS08
74ALS10A
74ALS11A

- 74ALS20A

T4ALS27
74ALS30A
74ALS32
74ALS38A
74ALS74A
74ALS86
74ALS109A

TAALS112A
74ALS138
74ALS139
T4ALS151
74ALS153
T4ALS157/
74ALS158
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74ALS1638B
74ALS164
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74ALS175
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74ALS193

74ALS240A/240A-1
74ALS241A241A-1
T4ALS244A/244A~1
T4ALS245A/245A~1
74ALS251
T4ALS253
74ALS257/

74ALS258
74ALS273

74ALS373/
74ALS374
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8-lnput NANDGate ..................... 5-27
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Quad 2-Input Data Selector/Multiplexer,
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OctalDFlip-Flop....................... 5-137
Octal Transparent Latch (3-State) ......... 5-142
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TAALSS564A Octal D Flip-Flop, INV (3-State) ........... 5-161
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74ALSO0A
Quad 2-Input NAND Gates

Product Specification
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
FUNCTION TABLE TYPE DELAY (TOTAL)
INPUTS UTPUT 74ALS00A 40ns 1.0 mA
A B Y
H H L
L X H ORDERING INFORMATION
COMMERCIAL RANGE
X L H PACKAGES Vog = 5V410%; T, = 0°C to 470°C
NOTES: 14-Pin Plastic DIP 74ALSO0AN
H = High voltage level ~ n
L = Low voltage level 14-Pin Plastic SO 74ALSO0AD
X = Don't care
INPUT AND OQUTPUT LOADING AND FAN-OUT TABLE
. 74A L. LOADVALU!
PINS DESCRIPTION mcL:/(L%w) gn?m.owE
nA, nB Data inputs 1.0/1.0 20pA0.1mA
nY Data Output 20/80 0.4mA/8mA
NOTE:
One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.
|
|
|
|
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
- & .
3
U T 2 45 9 10 1213 2
* O o Yoo AR
"E@ E‘. 1A 18 2A 2B 3A 38 4A 4B "_— M
112 % 12] A s
| 2a [ [11) 4y ]
| = [3] . I i 27y 3v ey 2]
| 7 [3] 5] = 1| S
| ano 7] (8] 3v 3 6 83 N
12
B b 1
VOC = Pin 14
GND = Pin?

March 18, 1987
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Product Specification

Quad 2-Input NAND Gates | 74ALS00A

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful iife of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voitage -0.510+7.0 v
Vin Input voltage 05t +7.0 v
" Input current -30 10 +5 mA
Vour Voltage applied to output in High output state 051 +Vcc v
dout Current applied to output in Low output state ] 16 mA
Ta Operating free-air temperature range 0to +70 | °C
Ts1a Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage 45 5.0 55 v
Viu High-level input voltage 20 v
Vi Low-level input voitage 08 v
T Input clamp current -18 mA
tom High-level output current 0.4 mA
loL Low-level output current 8 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS’ 2 UNIT
Min | Typ® | Max
Vou High-level output voltage Ve 10%, V) = MAX, V), = MIN, |5, = MAX Vee- 2 v
Ve = MIN, V= MAX, loL = 4mA 0.25 | 0.4 v
VoL Low-level output voltage

Vi = MIN To, = BMA 035 {05 | V

Vik Input clamp voltage Voo =MIN 1 =1, . -1.5 v
I Input current at maximum Voo = MAX, V, = 7.0V 0.1 mA

input voltage !

™ High-level input current Vee = MAX, V= 2.7V 20 pA

T Low-level input current Vo = MAX, V, =04V -0.1 mA
3 .
o Output current Vee = MAX, Vo =225V -30 -112 | mA
lec Supply current (total) loon Ve = MAX V= 05 | 085 | mA
[ V=45V 15 | 30 [mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at V.. = 5V, T, =25°C.
3. The output conditions have been chosen to produce current that closely approximates one half of the true short-circuit output cumrent, lng.
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Product Specification

Quad 2-Input NAND Gates 74ALSO0A
AC ELECTRICAL CHARACTERISTICS
LIMITS
'l'A =0°Cto +70°C
SYMBOL PARAMETER TEST CONDITIONS Vog = SV £10% UNIT
RI. = 500Q
C, =50pF
Min Max
t Propagation delay 20 1.0
tzl;;_’ nAor nB to nY Waveform 1 20 8.0 ns
AC WAVEFORM
Wavetorm 1. Propagation Delay for Data to Output
NOTE: V=13V
TEST CIRCUIT AND WAVEFORMS
pry ) tw — rem AMP (V)
v
0 oA R o
0.3V
Vi Vour I'-'m('.) —'I l»-.m,(.)
etuisE put toylt) r—'m(‘)
AMP (V)
Ry c R, ro 0% 0%
_[_ LI PULSE Vu Vu
b ty | 0.av
VM =13V
Test Circuit for Totem-Poie Outputs Input Pulse Definition
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R; = Load resistor; see AC CHARACTERISTICS for vaiue. Ampiltude | Rep.RRate Yol Yrw |t
C, = Load capacitance includes jig and probe capacitance;
L
see AC CHARACTERISTICS for value. TAMS | 38V MHz | 500ns 2.0ns | 2.0ns
RT = Termination resistance should be equal to ZOUT of
puise generators,
March 18, 1987 5-5




74ALS02

Quad 2-Input NOR Gates

Product Specification
FUNCTION TABLE TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
INPUTS OUTPUT 74ALS02 40ns 1.0 mA
A B Y
H X L
X H L ORDERING INFORMATION
COMMERCIAL RANGE
L L H PACKAGES Vo = SVH10%; T, =0°Clo +70°C
NOTES: 14-Pin Plastic DIP T4ALSO2N
H = High voltage level .
L = Low voltage level 14-Pin Plastic SO 74ALS02D
X = Don't care
INPUT AND QUTPUT LOADING AND FAN-OUT TABLE
74ALS(U.L) [ LOADVALUE
PINS DESCRIPTION mcwf.ow) HIGHLOW
nA, nB Data inputs 1.0/1.0 20pA/0.1mA
nY Data Output 20/80 0.4mA/8mA
NOTE: ‘
One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0,1mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1
2 2
3 b1
INEEEREn L
5
1A 18 2A 28 3A 28 4A 4B
s Pt
]
1Y 2y 3ay 4y -L-—
s | 10
1 4 10 13
n_| ;
o 13
12
Vcc = Pin 14
GND = Pin7

November 4, 1986
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Product

Specification

Quad 2-Input NOR Gates

74ALS02

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the usetul life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 0510 +7.0 v
Vi Input voltage 051w +7.0 v
I Input current 30 to +5 mA
Vour Voltage applied to output in High output state 05t *Vcc \
fout Current applied to output in Low output state 16 mA
Ta Operating free-air temperature range "Oto +70 - °C
Tsta Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vcc Supply voltage 45 5.0 5.5 v
Vin High-level input voltage 20

Vi Low-level input voltage 08 v
e Input clamp current -18 mA
Tom High-level output current 04 mA
tor Low-level output current - 8 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS

{Over recommended operatinb free-air temperature range unless otherwise noted.)

UMITS
SYMBOL PARAMETER TEST CONDITIONS ' 2] o UNIT
. . Min | Typ® | Max | .
Vou High-level output voltage Vegt 10%, Vi = MAX, V., = MIN, 1, = MAX Voo 2 v
Ve = MIN, V= MAX, o = 4MA 025 [ 04 v
Vo Low-level output voltage -
: , Vi = MIN o = 8mA 035 |05 | V
Vi Input clamp-voltage ' Voo = MIN, 1, =1, ' A5 |V
input current at maximum _ _ ;
4 input voltage . Voo = MAX, V, = 7.0V O.! mA
Iy High-fevel input current Lt Voo = MAX, V, = 2.7V 20 pA
N Low-lavel input current ~-V°c = MAX, V =0.4V 0.1 mA
lo Output current® Voo = MAX, V(= 2.25V -30 -112 | mA
e Supply current (total) \oem v  MAX v, =0V 086 | 22 [mA
S leey - V, =45V 216 | 40 | mA
NOTES: '

1. For conditions shown as MIN or MAX use the appropriate value specified under vecommsndod operating conditions b,r the applmble type.
2. Al Iypu;dvialuesateathe=5V Ty=25°C.
3. The output conditions have been chosen 1o produce current that closely approximates oné half of the true.-short-circuit output curent, log: °

v

November 4, 1986



Product Specification

Quad 2-Input NOR Gates | s T 74ALS02

AC ELECTRICAL CHARACTERISTICS

LIMITS
T, = 0°C 1o +70°C
SYMBOL PARAMETER TEST CONDITIONS "cg -5 £10% uNIT
: - c:_' = SOpF
‘ _ Min Max
- | Propagation dela; .20 120
:t';h”l_ : nA or ga wnY Y Waveform 1 20 "~ 100 ns
AC WAVEFORM
nA, nB Vu \]
touu oLy
ny Vi Vu

Waveform 1. Propagation Delay for Data to Output

NOTE: VM =13V

TEST CIBCUIT AND WAVEFORMS
. e} pi
Veo . NEGATIVE Vy
j PULSE -
: Voo Vour IR oty
m;m (o) DUT e tyult)
. Ry c LY s . POBITIVE %
' I ‘{ . _L tI _ ) PULSE Vu
3 . = = - = = = 0%
’ - r tw
.. L L Uy =13V
Test Gircult for Yotem-Pole Outputs _ o Input Pulse Definidon
_ DEFINIONS | T | eamy L WRUTPULSERECUREMENTS
R, = Load resistor; see AC CHARACTERISTICS for value. Ampiitude | Rep.Rate | 1, | i, (g
C, = Load capacitance includes jig and probe capacitance; =T p .‘ - " -
L ,
800 AC CHARACTERISTICS for value. , TAMS | asV MHz ) 500ns) 208 | 2.0ns
Ry = Termination resistance should be equal to Z, ;- of
pulse generators. :

November 4, 1966 -8



74ALS04B
Hex Inverters

Product Specification
FuNC‘nbN TABLE TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
INPUT OUTPUT 74ALS04B 35ns 20mA
A Y
L H
H L ORDERING INFORMATION :
) COMMERCIAL RANGE
NOTES: PACKAGES T« 00!
H = High voltage lavel AGES Voo = 6V£10%; T, x 0°C 10 +70°C
L = Low voltage level 14-Pin Plastic DIP 74ALS04BN
14-Pin Plastic SO 74ALS048D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
. 7: U, LOADVALY
nA Data input 1.0/1.0 20pA/0. 1mA
nY Data Output 20/30 '0.4mA/8mMA
NOTE:
One {1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL. ({EEE/IEC)
LI b, 2
Vcc 3 4
SA
ow 3 L
SA
P 2| S
AA - 1 .
- 2.4 8 8 10 12 — P10
B 12
Vcc- Pin 14
GND = Pin7

November 4, 1986
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SO e T Product Specification

Hex Inverters 74A1LS04B

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful ife of the device.
Unless otherwise noted these kmits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage . : 0510 +7.0 v
Vin Input voltage - i 0510 +7.0 \
I Input current -30 10 +5 mA
vou1' Voltage applied to output in High output state 0.5t +Vcc v
four Current appfied to output in Low output state 16 mA
Ta Operating free-air temperature range Oto +70 °C
Tsta Storage temperature . 6510 +150 Cocc

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Voo | Sueplywvotage o 45 5.0 55 v
V' 1. High-level input voltage 20 v
Vi Low-level input voltage 0.8 v
[ K ) input clamp current ) -18 mA
low - High-level output current 0.4 mA
Iq_ Low-level output current ) 8 mA
Ta Operating free-air temperature range 1] 70 °C

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS ' 2 uNIT
Min | Typ© | Max
Vou High-level output voltage Voo 10%, V) = MAX, V,, = MIN, I, = MAX [V -2 v
Voe = MIN, V, = MAX, 1o, = 4MA 025 |04 | V
Voo Low-level output voltage
Vi, = MIN I, = BmA 035 [05 [ v
Vi 1 Input clamp voltage Vee = MIN, I‘I =g 12 |V
Input current at maximum _ -

i it voltage Voo = MAX, V, = 7.0V 01 | mA
| High-level input current Vo = MAX, V=27V 20 HA
I Low-level input current Voo =MAX, V| =04V 01 | mA
b Output current® Vo = MAX, V= 2.25V -30 -112 | mA
oo Supply current (lotal) locn Ve = MAX V=0V 075 | 1.1 | mA
lect V, =45V 32 | 42 [mA

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2, Alllypicalvnhnamatvoc-sv.TA-ZS'c.
a.Thtoumqtcondﬁomhmbomdmunmpmduuamemmdme!yawoxmmmhanﬂmmmwmmmemlos.
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e et Product Specification

Hex Inverters ) 74ALS04B

AC ELECTRICAL CHARACTERISTICS

LIMITS
T, =0°C10 +70°C
SYMBOL PARAMETER TEST CONDITIONS Yog = SV 2% UNIT
' C{ = 50pF
Min Max
t Propagation dela 20 1.0
sl;: nAtony ’ y Waveform 1 20 80 ns
AC WAVEFORM
nA Vu Vu
ton tpwn
ny \ Vu
Waveform 1. Propagation Delay for Data to Output
NOTE: VM =13V
TEST CIRCUIT AND WAVEFORMS
[} % w 4 AMP (V)

0% 0%
v
o NEGATIVE | X v, Va
[ PULSE
10% 0%

03v
Vour L"m('c’ 4 l’“m")
PULSE | our

Vin
GENERATOR & ‘ tnult) l"'m" ?
I“r‘% _J_ ¢ "I R, 0% 0% AR W
PULSE Vu Vu

0% 10%
B 4 tw 1 0.3v
Vy=13v
Test Circult for Totem-Pole Outputs input Pulse Definition
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R, = Load resistor; see AC CHARACTERISTICS for value. Ampitude | Rep.Rate | 1, [t |to,
C, = Load capacitance includes jig and probe capacitance;
L g
500 AC CHARACTERISTICS for value. T4ALS 3.5V 1MHz 500ns| 2.0ns | 2.0ns

Ry= Termination resistance should be equal to ZOUT of
pulse generators.
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74ALS08

Quad 2-input AND Gates -

Product Specification

TYPICAL SUPPLY CURRENT

FUNCTION TABLE TYPE TYPICAL PROPAGATION
DELAY (TOTAL)
INPUTS OuUTPUT 74ALS08 5.0ns 1.8 mA
A B Y
H H H
L X L ORDERING INFORMATION
COMMERCIAL RANGE
X L t PACKAGES Vog = SVE10%; T, = 0°C 10 +70°C
NOTES: " 14-Pin Plastic DIP 74ALSOSN
H = High voltage level _ )
L = Low voltage level 14-Pin Plastic SO 74ALS08D
X = Don't care
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
T4ALS(U.L. LOADVALUE
PINS DESCRIPTION HIGHLOW | | HIGHILOW
nA, nB Data inputs 1.0/10 20pA/0. tmA
nY | Data Output 20/80 0.4mA/8mA
NOTE: ‘
One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state,
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEEAEC)
LI
1 2 45 9 10 1213 2 -
w O AEREREN ]
B (2 JA 18 2A 2D 3A 38 4A 4B — .
1w (% s Bl
2[4 1 o2v 3 ey -] - :
28 (j 2 ‘ , .
¥ & BEB . =
GND m 3 6 8 N e |
1| —
Vm = Pin 14
GNDaPin7

November 4, 1986
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Product Specification

Quad 2-Input AND Gates 74ALS08

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted thase limits are over the operating free-air temperature range.)

SyYMBOL PARAMETER RATING UNIT
Vee Supply voltage 0.5t +7.0 v
Vin Input voltage 051t +7.0 v
'n Input current -30 to +5 mA
Vour Voltage applied to output in High output state 0510 +Voe v
lour Current applied to output in Low output state © 16 mA
Ta Operating free-air temperature range 0to +70 °C
TSTG Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
LumMITS
SYMBOL PARAMETER UNIT
. Min Nom Max
Voc Supply voltage 45 5.0 55 v
Viu High-level input voltage 20 \
Vi Low-level input voitage 0.8 v
I Input clamp current -18 mA
lon High-level output current 04 mA
lou Low-level output current 8 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air lemperature range unless otherwise noied.)

LINITS
SYMBOL PARAMETER TEST CONDITIONS' Min | Typ? | Max UNIT
Vou High-leve! output voltage Voo £ 10%, V, = MAX, Vy, = MIN, 15, = MAX [V~ 2 v
' Voo = MIN, V, = MAX, Io, = 4mA 025 04 |V
VoL Low-level output voltage
S Vy, = MIN Io, =8mA 035 |05 | V
Vi Input clamp voltage Vec=MIN, ) =1 -1.5 A
Input current at maximum - _
1 input voltage Voo = MAX, V, = 7.0V 01 | mA
i High-tevel input current Voo = MAX, V, =27V 20 |pA
W Low-level input current Voo = MAX, V) =04V 0.1 (mA
o Output current® Voo = MAX, V, = 2.25V -30 -112 | mA
lee Supply current (ttal) lecn Voo = MAX V=45V 13 | 24 [ mA
loct Vv, =0V 22 40 [ mA

NOTES: h

1. For conditions shown as MIN or MAX, mmwpmpmwwsmrwdundwmwmmdodcpwaumwdhauhfﬂwapplmmuu
2. Ali typical values are at Vo = 5V, Ty = 25°C.

a. Thowmutcondiﬂonshavobnndmunbpmdue.axnmthudonlyapproxmmmhdlo!hmum-dmmmputmmx los:

March 1988 5-13



Product Specification

Quad 2-Input AND Gates 74ALS08

AC ELECTRICAL CHARACTERISTICS

LIMITS
T, = 0°C to +70°C
SYMBOL PARAMETER TEST CONDITIONS "eg = 5:;‘0""' uNIT
=
C} = 50pF
Min Max
! Propagation dela 20 140
Ditw) nAGTAB I AY Waveform 1 30 100 ns
AC WAVEFORM
nA,nB
nY
Waveform 1. Propagation Delay for Data to Output
NOTE: VM = 1.3V
TEST CIRCUIT AND WAVEFORMS
} ANP (V)

tw d
90% 0%
Vee NEGATIVE Vu Vu
PULSE
0% 0%

0.3V
. Focr 4 Fos

\
LSE o
oezsumron - ou.r tunlt) r—'m(«')
AWP (V)
Ry c LR 0% 0%
_J_ T posmve | /y v
PULSE L] ~
4 tw § D 0.3v
VM =13V
Test Circult for Totem-Pole Outputs Input Puise Definition
INP
DEFINITIONS | FAMILY UT PULSE REQUIREMENTS .
R = Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate Wl tven | Y
C, = Load capacitance includes jig and probe capacitance;
L
see AG CHARAGTERISTICS for value. TAALS | 35V MHz | 500ns| 2.0ns | 2.0ns

Ry = Termination resistance shoukd be equal to 2oyt of
pulse generators.

March 1988 5-14



74ALS10A
Triple 3-input NAND Gates

Product Specification
_ TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
FUNCTION TABLE E TYPE DELAY (TOTAL)
INPUTS OUTPUT 74ALS10A 40ns 1.0 mA
A B c 'y
H|H [H L
Llx | x H ORDERING INFORMATION
: COMMERCIALRANGE
X |t X H PACKAGES Voo = SVE10%; T, = 0°C 10 +70°C
X | X L H 14-Pin Plastic DIP 7aALS10AN
NOTES: 14-Pin Plastic SO 74ALS10AD
H = High voltage level
L = Low voltage level .
X = Dont care INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
1 U DVALU
PINS DESCRIPTION 7mcm.“l's( O\l?—l) LglAcr.M/l.owE
nA, nB, nC Data inputs 1.0/1.0 20pA/0.1mA
ny Data Output 20/80 0.4mA/8mA
NOTE: ,
One (1.0) ALS Unit Lodd is defined as: 20j1A in the High state and 0.1mA in the Low state.
PIN CONi-'IGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
‘ A &
= g = N R A A | B I
13
‘BE E1c 1A 18 1C 2A 2 3C 3A 3B ¢
2a [3 13] 17 3_
8 [4] 1 3c. 4 M. 6
2 [3] ) %8 woav oy s
¥ (3 9] 3 | TT °
ano [T ) 57 12 6 8 ——10 ‘
] ~8
n i
VOC' Pin 14
GND = Pin7

November 4, 1986
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Product Specification

Tiple 3-Input NAND Gates ~ © ' 74ALS10A

TS TN [0S}

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the’device.
Unless otherwise noted these limits are over the operating iree-air femperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc | Supply voltage o ] 0510 47.0 v
Vi ‘Inputvoltage. T j . 051470 LN
In Input current - ' . o -30to+5 .. mA
Vour | Voltage applied © outputin High output state - " R
Yoyt Current applied to output in Low output state : 16 mA
Ta Operating free-air temperature range s . i 0 p +70 i °C
Tsrg | Soreos moerawe T T [ eswats0 °c

.RECOMMENDEDOPERATING CONDITIONS

SY..HBOL L PARAMETER . — UNST
Vee Supply vohage .. - - T 5.0 55 v
Vr | Hitavel input voliage . 20 » v
Vu - Low-level input voltage R ) 0.8 v
Ix _Input clamp current v - 18 mA
Lo High-leve! output current - o , 0.4 mA
lon _Low-level output current o o - 8 mA
Ta Operating free-air wmperatum range ' ) 0 70 °C

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-sir temperature range unlass otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
: Min | Typ® | Max
Vou High-level output voltage Voct 10%, V, = MAX, V, = MIN, |, = MAX Voo 2 v
Veo = MIN, V, = MAX, lo =4mA 025 (04 |V
Vou Low-level output voltage e : -
V= MIN Iy = 8mA 035 [05 |V
Vi . Input clamp voitage Vec =MIN, | = 1 . B R - A
l :::: volngg maximum Ve = MAX, V, = 7.0V L 01 |ma
Tt High-level input current Voo = MAX, V| =27V ’ 20 HA
1 Low-level input ourrent Voo = MAX, V) = 0.4V -0.1 mA
L 3 oC [
lo | Output cument®: - : Vg = MAX, V) = 2.25V ; 30 |12 |mA
lee Supply current émd) loen Voe=MAX R e S |98 | 06 | mA
‘ leoL ‘ 18 ] 22 [ mA
NOTES: - T L

1. Forcondnﬁom:homumemx memownuwm:mummmmanmmmmnp#ﬂmom
2. Mtyplcdvalusmntvoc-sv Tp=25°C. '
3. 'l‘howt;»utelmtﬂbmfm‘boonv.i\ounwr»w\i‘pet:urromtlmc;lunlyilwﬂ:mmamt.moham.mhe'momurt~4:imunnulmiﬂom.l¢,°
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Product Specification

Tiple 3-hput NAND Gates 74ALS10A

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA = 0°C to +70°C
SYMBOL | PARAMETER . TEST.CONDITIONS Vog = By e UNIT
' S C, = 50pF
o Min Max
t Pro tion dela 20 11.0
g nA a8 nC to nVy Waveform 1 20 10.0 ns
ACWAVEFORM = -
. A N8, nC
Waveform 1. Propmﬁon ‘Detay for Data Qbu!pu!
. NOTE: Vu ctav
TEST CIRCUIT AND WAVEFORMS
ty — s ANP ()
Vec NEGATIVE va
1 = g
Ve otk —tnu®)
oy Vil o p Vour 7y T
vu.s%.“ N 1 : I,_'"“ )
ANP (V)
- Ry c SR . %
. ‘L "I PULSE Vu
s : . 3 w 1
i O VM=1'dv "
Test Circuitfor T_oluu-l'ok Outpuh : e " ¢ Input Puise Definition
DEFINITIONS . . FAHII;Y INPUT PULSE FEOUIREIEMS
R = Load resistor; sulc CHARAGTERISTlchrvaIue : ':t o Ampltude | Rep.Rate |ty |ty tny
C_ = Load capacitanct includes jig .nd kobo capacilance; -
L
800 AC CH ARACTERISTICS for. 74ALS 3.5v 1MHz 500ns [ 2.0ns. | 2.0ns
Ry= Tmmwnmwmwﬁbeqnltozwof
pulse generators. - '
November 4, 1986 517




J4ALSTTA

Triple 3-Input AND Gc’rés

Product Specification

FUNCTION TABLE. TYPE " TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
INPUTS OQUTPUT | 74ALS11A 5.5ns 1.3 mA
A B c Y ~ ;
H H H H «
L X X L ORDERING INFORMATION
COMMERCIAL RANGE
X L X L PACKAGES Vo = 5V£10%; T, = 0°C 10 +70°C
X |1 X L L 14-Pin Plastic DIP 74ALSTIAN
NOTES: 14-Pin Plastic SO 74ALS11AD
H = High voltage level
L = Low voltage level L3 .
X = Don't care o N i
. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
. ‘ T4ALS(U.L) | LOADVALUE
~ PINS DESCRIPTION HIGHLOW | HIGH/LOW
- f nA, nB,nC Data inputs 1.011.0 201A/0. 1mA
nY Data Output 20/80 0.4mA/SmA
NOTE: - ’ ' ’
One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL ' LOGIC SYMBOL (IEEE/IEC)
1 &
“ 1 213 34 5 9 1611 2 12
NN | —
. 1A 19 1C_ 24 28 2C A 38 oC )
= 3 ]
2. 4 6 .
2c AR L A A _5__ .
o ' l I : " :
ano 17 6 s —
. 10 8
1 ) DY
Vcc- Pin 14
GND = Pin 7

September 2t, 1988
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Product Specification

Triple 3-Input AND Gates

74ALS11A

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful fite of the device.

Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voitage 0510 +7.0 \'
Vin Input voltage 0510 +7.0 v
| N Input current 3010 +5 “mA
Vour Voltage applied to output in High output state 0510 +Voe v
lout Current applied to output in Low output state 16 mA
Ta Opaerating free-air temperature range Oto +70 °C
TsTG Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
umITs
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 5.5 )
Vi High-level input voltage 20

Vi Low-level input voitage 0.8 A

| K input clamp current -18 mA
lon High-level output current 0.4 mA
tou Low-level output current 8 mA
Ta Operating free-air temperature range [} 70 °C

DC ELECTRICAL CHARACTERISTICS

(Over recommendad operating free-air tomperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min { Typ© | Max
Vou High-level output voltage Voot 10%, V, = MAX, V), = MIN, I, = MAX Voo 2 \
Veo = MIN, V, = MAX, lop = 4mA 025 | 0.4 \
Vor Low-level output voltage
Vi = MIN lo =8mA 0.35 | 0.5 \
Vik Input clamp voltage Voo =MIN, | =1, 15 \
Input current at maximum - -
h input voltage Vgg = MAX, V, = 7.0V 0.1 mA
" High-level input current Vec = MAX, VI =2V 20 pA
e Low-level input current Vo = MAX, V, = 0.4V 0.1 mA
Iy Output current® Voo = MAX, Vg =2.25V -30 112 | mA
e Supply current (total) . Voo = MAX V, =45V 10 18 | mA
lecL V=0V 20 | 30 |mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at V. = 5V, Ty = 25°C.
3. The output conditions have been chosen to produce current that closely approximates ane hait of the true short-circuit output current, lng.

September 21, 1988
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Product Specification

Triple 3-Input AND Gates 74ALS11A

AC ELECTRICAL CHARACTERISTICS

LIMITS
N Ty =0°Cto +70°C
SYMBOL PARAMETER TEST CONDITIONS Yoo = 5V £10% uNIT
B = m‘l
Cy = S0pF
Min ) Max
t Propagation delay 20 13.0
oo nA, nB, nC to nY Waveform 1 20 " 100 ns
AC WAVEFORM
nA, nB, nC Vu Yu
tpu o
ny Vu Vu
Waveform 1. Propagation Delay for Data to Output
NOTE: V,, =13V
TEST CIRCUIT AND WAVEFORMS
0%
Vee NEGATIVE Va
T PULSE -
Vo Vour - tnalty
ta G Du.T tatt)
Ry c LN 0%
I L T Rz |
- - - - - — m
r
VM =13V
Test Circult for Totem-Pole Outputs input Puise Definition -
INPUT PULSE REQUIREMENTS
DEFINITIONS _ i | FAMILY
RL = Load resistor; see AC CHARACTERISTICS for value. Ampliwde | Rep. Rate tw nu 'M
C, = Load capacitance includes jig and probe capacitance; f
L . . .
500 AC CHARACTERISTICS for ] 74ALS asv 1MHz 500ns| 2.0ns | 2.0ns
RT' Termimﬁonmsishneoshouldbeequwzou.rof
pulse generators.

September 21, 1988 5-20
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- 74ALS20A

Dual 4-Input NAND Gafes

Product Speclfication
FUNC . TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
FUNCTION TABLE - TYPE Paop BuppLY
INPUTS OUTPUT 74ALS20A 45ns 0.65 mA
A|lB|c|D vy
H[{H]H]|H L
Lix!xi x H ORDERING INFORMATION
COMMERCIAL RANGE
X|{L|Xx|X H PACKAGES Vo = SV£10%; T, = 0°C 10 470°C
X|X|L]|X H 14-Pin Plastc DIP F4ALS20AN
XX | x| L H 14-Pin Plastic SO 7aALS20AD
NOTES: )
H = High voltage level
; = lao:n voltage level - INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
=Don'tcare - 74ALS(U.L) | LOADVALUE
PINS DESCRIPTION HIGHILOW | HIGHLOW
nA, nB, nC, nD| Data inputs 1.011.0 20pA/0.1mA
nY Data Output 20/80 0.4mA/8mA
NOTE:
One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
] &
. 2
1A \ [13) Vec 1 24 50 101213 ';_‘ 6
» 3 = [LLiL]]] e ~—
NC 3 Ew 1A 1B ¢ 1D 2A 8 X D mp—
1c [&} [77) ne
1 é ] vz a_l
P = T 7 w | .
avo [T k2 ¢ : 17 ) ‘
13 i
Vw- Pin 14
GND«Pin?

November 4, 1986
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»:Prockict:Spacification

Dual 4-Input NAND Gates

74ALS20A

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL

PARAMETER RATING UNIT
Vee Supply voltage 0510470 v
Vi input voltage 0510+70 v
'n input current 30t +5 mA
Vour Voitage appliad to output in High output state ) -0;5 0+ v
lout Current applied to output in Low output state 16 mA
Ta Operating free-air temperature range 0to +70 °C
TSTG Storage temperature -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
. uMmITs
SYMBOL PARAMETER UNIT
Min Nom Max
Ve Supply voltage 45 5.0 5.5. v
Viu High-level input voltage 20 v
Vi Low-level input voitage 08 v
" Input clamp current -18 mA
lon High-evel output current 0.4 mA
oo Low-level output current 8 mA
Ta Operating free-air temperature range 0 70 °C
DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temparature range unless otherwise noted.)
: ] LIMITS
SYMBOL PARAMETER TEST CONDITIONS 2 UNIT
Min | Typ“ | Max
Vou High-level output voitage Vg t 10%, Vy = MAX, Vi = MIN, i, = MAX Voc‘ 2 Vv
Ve =MIN, V, = MAX, o, = 4mA 025 | 04 v
You Lowlovel output vohtage v:c- MN l: =8mA 035 [05 | V
Vi Input clamp voltage Voo = MIN, |I = 'IK -5 v
h ::::: oy o maximum Voo = MAX, V, = 7.0V 01 |ma
" High-level input current Vo = MAX, Vi=27v 20 RA
" Low-level input current Ve = MAX, V' =0.4V 0.1 mA
I Output current? Voo = MAX, V= 2.25V -30 -112 | mA
oo Supply current (total) Yoon Vog = MAX V,=0V 03 | 04 | mA
fooL V=45V 10 [ 15 | mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate vaiue

2. Antypicdvahmnatvcc-sv.TA-ZS'c.
a_mwtpmeuﬁﬁomhaveboond'ounbpmmaanmnmmdoulywoxmmmhalfoflhetmeshon-eim:itoutputumom, log:

November 4, 1986
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‘Signetics ALS Products Product Specification

Dual 4-input NAND Gates 74ALS20A

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA 2 0°C 10 +70°C
SYMBOL * PARAMETER TEST CONDITIONS Yog = Sy =% uNIT
C, = 50pF
N Min Max
Propagation delay 2.0 11.0
tl:"':_ nA, nB, nC, nD to nY Waveform 1 30 100 ns
AC WAVEFORM
nA, nB, nC, nD ‘—}f’u————\l‘\v_u__
tpuL tp
ny Vu Vu
Wavsform 1. Propagation Delay for Data to Output
NOTE: V), =13V
TEST CIRCUIT AND WAVEFORMS
| 0% ! ‘w o joo— P
Vee NEGATIVE | X v, Vi
1 ki o% 03V
Ve Vour L“M“J "‘I I’-hm«.) :
puise | oy o | our tnult) r—'m“)
Ry c R, 0% 0% AP (1)
I s | fo “
- = = - 3 = 0% 10%
! tw 4 0.3V
, , V=13V,
Test Circuit for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate w | Yn | Y
C, = Load capaditance includes jig and probe capacitance;
L
oo AC CHARACTERISTICS for i T4ALS 3sv 1MHz 500ns| 2.0ns [2.0ns
Rp= Termination resistance shouldbeequdbzowof
pulse generators.

November 4, 1986 6-23



T4ALS27

Triple 3-Input NOR Gates

Product Specification
FUNCTION TABLE Tvpe | TYPICAL PROPAGATION " YYPICAL SUPPLY CURRENT
DELAY (TOTAL)
INPUTS OUTPUT 74AL827 40ns 1.5mA
A B c Y
H X X L
X | H X L ORDERING INFORMATION :
COMMERCIAL RANGE
X | X | H L . PACKAGEs Vg = SVA10%; T, = 0°C to +70°C
L L L H 14-Pin Plastic DIP 74ALSZ7N
NOTES: 14.Pin Plastic SO 74ALS27D
H = High voltage level
L = Low woltage level .
X = Don't care )
INPUT AND OUTPUT LOADING AND‘FAN-OUT TABLE .

PINS DESCRIPTION 7,“3“"8(,.,,,%‘:;) Loonl lvﬂ%‘ge
nA, nB, nC Data inputs 1010 20pA0. 1mA
nY Data Output 20/80 0.4mA/SmA

NOTE: T R ‘ *
One (1.0) ALS Unit Load is defined as: 20uA in the High state and 0.1mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
_ L
"‘m V] e 1 213 34 5 9 1011 2 12
13
» m LU =
22 O [12) +v . 3
® [3 [i7] 2 L -t
* - v v av s |
¥ O T 12 I I L
ano [T L nki 10
Praan 8
11
Vx- Pin 14
GND« Pin7

February 5, 1887

5-24




Product Specification

Triple 3-Input NOR Gates L 74ALS27

ABSOLUTE MAXIMUM RATINGS (Operauon beyond the limits set forth in this table miay jmpair the usetul life of the device.
Unless otherwise noted these limits: are over the operating free-air temperature range.}- -

SYMBOL. ’ ‘ PARAMETER RATING UNIT
Vac Supply voltage o 051470 v
Vi Input voltage 05% +7.0 v
n Inputcurrent 3010 +5 mA
Vour Voltage applied to olifput in High output state 05® Vo ; v
Lour Curtent applied to output in Low output state =~ 6 , mA
Ta Operating frea-air temperature range - 0to +70 - °C
Tste Storage lemperature 65 to +150 °c

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
: o Nom Max
Veo Supply voltage - 7 45 5.0 55 v
Yy, High-level input vohage B D 20 v
v, Low-level input voltage S . 08 v
™ Input clamp current ’ i i -18 mA
low High-levei output current . ) ‘ ; , 0.4 mA
o Low-level output current 8 mA
T Operating free-air tamperature range - ' o 70 TG

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating froe-air lemperature range unless otherwise noted.)

umMiTs
1
: - UNIT
SYMBOL  PARAMETER | ~ TEST CONDITIONS win | Typ? | Max
Vou l:ligh—bwl output voltage . ... .. .. - Voot 10%, V, = MAX, Vy, = MIN, |, = MAX Vee- 2 v
v L cutout Vi = MIN, V, = MAX, lo = 4mA 025 |04 | V
ow-lgvel bu voltage R
o s '_’ i V= MIN “lo = BMA 035 |05 | V
Vie - Input clamp voltage SRS Voo = MIN | =t _ : 15 |V
Input current at maximum | : ' , : .
i ; : - Voo = MAX, V, =70V 0.1 | mA
[ . input W - . cc t » -
Iy High-jeyel input current 1 Vg =MAX, Y =27V ' 20 | pA
Iy w-abvolnmcum |, Vec=MAX.V,=04V 01 | mA
lo Output current? Vg = MAX, V= 2.25V 30 -112 | mA
“ g V, =0V 10 | 18 [ mA
lee | Supplywm(nad) e |¢9' Vee = MAX e v' o 5 :A
- Y ! Y

-

1. Forwtdinonuhmuumormx mmmﬁmuwsmmmmmmmwmwwoum
2. Altyphdvnl\mmatvcc-SVT = 25°C.
a. mwwmmmMbpmduamlhmdoﬂywmhamwh‘o&hmswmtmmm

February 5,1987 5-285



Product Specification

Triple 3-Input NOR Gates : 74ALS27

AC ELECTRICAL CHARACTERISTICS

LIMITS
T, =0°Clo 470°C
SYMBOL PARAMETER TEST CONDITIONS Vog ==§;/‘;::% UNIT
- - C, = SOpF
1 Mia _ Max
Propagation dg ; : 20 150
::“m" nA P8 nClonY Waveform1 1 2o 9.0 ns
AC WAVEFORM
nA, nB, nC v M v "
"t prL touy
ny Vu Vu

Waveform 1. Propagation Delay for Data to Output

MNOTE: .VM - 1.3v

TEST CIRCUIT AND WAVEFORMS

Yee
Vi
mﬁou ) —e—| OuT
"'% L
B VM = 1.3V
Tesi Circult for Totem-Pole Qutputs o Input Pulse Definition
= k PUT PULSE REQUIREMENTS
DEFINITIONS ) | FAMILY W — EG R T
R = Loadresislor;’mAcCHARACTERISTICSlorvalue. Ampilitude | Rep. Rate tw | trun |t
C = Load capaditance includes jig and probe capacitance; - : 5 X
L .5 1MH. 500ns | 2. 2.0n;
866 AC CHARACTERISTICS for value. , TALS | a8V MHz ne| 2.0ns | 2.0ns
Ry = Termination resistance shouk! be equal to ZOUT of
pulse generators.

February 5,1987 - 5-26




/4ALS30A

8-Input NAND Gate

Preliminary Specification
FUNCTION TABLE TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
INPUTS OUTPUT 74ALS30A 7.0ns 0.5 mA
ABCDEFGH Y
HHHHHHHH L
LXXXXXXX H ORDERING INFORMATION
XLXXXXXX H COMMERCIAL RANGE
XXLXXXXX H PACKAGES Ve = SV210%; T, = 0°C 10 470°C
XXXLXXXX H 14-Pin Plastic DIP 74ALS30AN
XXXXLXXX H 14-Pin Plastic SO 74ALS30AD
XX XXXLXX H
XXXXXXLX H
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
XXXXXXXL H 74ALS(U.L) | LOADVALUE
: (U.L) | LOADVAL
:ﬁﬁ:& voktage level PINS DESCRIPTION HIGH/LOW | HIGHILOW
L = Low voltage level A-H Data inputs 1.0/1.0 20pA/0.1mA
X = Don't care
Y Data Output 20/80 0.4mA/8mA
NOTE:
One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
&
1
e U A 1 2 3 4 5 6 11 12 D
- e =0 HEEEEEN 2]
s (2] j )'_—31 Ne A B C D EF G H 3
c 3 12] W . ]
o (3 ] a 4 S
€ (5] ME v 5
f [e] 9] NC r s
e [T] 3]V 8 "
12
Vcc-Ph 14
GND=Pin7
March 1088
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Preliminary Speclﬂccﬂon

8-input NAND Gate

74ALS30A

ABSOLUTE MAXIMUM RATINGS  (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air femperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage 0.5 +7.0 v
Vi Input voltage 05w +7.0 A
In input current S0t +5 mA
Vour Voltage applied to output in High output state 0510 +Ve,o v
lour Current applied to output in Low output state 16 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -65 to +150 °C -
RECOMMENDED OPERATING CONDITIONS
umiTs
SYMBOL PARAMETER UNIT
Min Nom Max -
Jvcc Supply voltage 45 50 55 v
Viu High-level input voltage 20 v
Vi Low-level input voltage 0.8 v
I“ Input clamp current -18 mA
lou High-level output current 0.4 mA
lo Low-level output current 8 mA
Ta Operating free-air tomperature range 0 70 °c
DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)
| LIMITS
sSymeoL PARAMETER TEST CONDITIONS 2 UNIT
Min | Typ“ | Max
Vou High-level output voltage Voo 1 10%, Vy = MAX, V. = MIN, lon = MAX Voo 2 A
Voo = MIN, V. = MAX, g =4mA 025 | 04 \
Vou Low-leve! output voltage ce L o
Vy, =MIN lo, =8mA 035 | 05 v
Vik Input clamp voltage Vee = MIN, I| =l ' “‘f‘ -t5 Vv
I Input current at maximum Voo = MAX, V, = 7.0V 01 |ma
input voltage
Iy High-level input current Voo = MAX, V =27V 20 A
" Low-level input current Ve = MAX, V, =04V ) 0.1 mA
lo Output current® Voe = MAX, V= 2.25V -30 -112 | mA
o Supply current (sotal) locn Voo = MAX V, =0V 022 | 036 | mA
looL V, =45V 054 | 09 [ mA
NOTES:

1. FovmnﬂomﬂmnumNormx use the appropriate value specified under recommended operating mmmbrmwﬂbh type.
2. Mlyplcdnmmmvoc-sv Ty=25°C.
3. The output conditions have been chosen 1o produce current that closely approximates one half onmuueshormfcuu output current, lng.

March 1988
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Preliminary Specification

8-Input NAND Gate 74ALS30A
AC ELECTRICAL CHARACTERISTICS
LIMITS
L 0°C to +70°C
SYMBOL PARAMETER TEST CONDITIONS Yog = 5y &% uNIT
ct = 50pF
Min Max
t P tion dela 3.0 10.0
vy ABCDEFGHY Waveform 1 30 120 ns
AC WAVEFORM .

[

Y

NOTE:

A.B.C.D.E.F.G.Hﬂ
. ) tpuL toLH

Vu

Waveform 1. Propagation Delay for Data to Output

Vv, =13V

TEST CIRCUIT AND WAVEFORMS

i

LD L.y

TR I"‘i ;

Test Circuit for Totem-Poie Outputs

DEFINITIONS ) ’

see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Z, - of
pulse generators.

t J
0% v o e
oo [ o |
03V

EPTR— s

RL = Load resistor; seé AC CHARACTERISTICS for value.

C.= Load capacitance includes jig and probe capacitance;

tnnit) r-'m")
[ 0% A
POSITIVE
PULSE Vu m
0% 10%
b tw | 0.3V
VM =13V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Ampiltiude | Rep. Rate LY TR
74ALS 3.5v 1MHz 500ns| 2.0ns | 2.0ns




74ALS32 |
Quad 2-Input OR Gates

Product Specification
ALS Products
FUNCTION TABLE TYPE TYPICAL PROPAGATION TYPICAL §UPPLY CURRENT
DELAY (TOTAL)
INPUTS OUTPUT . 74ALS32 5.0ns 23mA
A B Y
H X H
X H H ORDERING INFORMATION
: COMMERCIAL RANGE
L L L PACKAGES Voo = SVH10%; T, =0°C 10 470°C
NOTES: 14-Pin Plastic DIP 74ALS32N
H = High voitage level - -
L = Low voltage level 14-Pin Plastic SO 74ALS32D
X = Don't care 4 ]
INPUT AND OUTPUT LOADING AND FAN-QUT TABLE
PINS DESCRIPTION 10ALS|(-%IV_I) . LOADVAL‘:E A
nA, nB Data inputs 1.0/1.0 20pA/0. 1mA
nY Data Output 20/80 0.4mA/8mA
NOTE:
One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
s =
3
1 2 4 8598 10 121 2 —
“ O Yoo, HEREEEN
1 [Z] @ 1A 1B 2A 2B 3A 38 4A 4B A ¢
131 Ej “ S [
2a [{] ay
28 m B 1Y _2Y 3y &y ._'—‘
= [ = |11 n_ =
anvo [7] 3y 3 6 8 11
12
. "
n_| -
VOC = Pin 14
GND =Pin7

November 11, 1986
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Product Specification

Quad 2-Input OR Gates

74ALS32

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this tabie may impair the usefu! life of the device.
Unless otherwise noted thesa limits are over the operating free-air temperature range )

SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage 0.5t +7.0 v
Vi Input voltage 0510 +7.0 v
'n Input current -30to +5 mA
Vour Voltage applied to output in High output state 0510 +Va v
lout Current applied to output in Low output state 16 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -65to +150 °C

RECOMMENDED OPERATING CONDITIONS
LiIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Voc Supply voltage 45 50 55 v
Vi High-level input voltage 20 v
Vo Low-level input voltage 0.8 v
b input clamp current -18 mA
lon High-level output current -04 mA
‘oo Low-level output current 8 mA
Ta Operating free-air temperature range o] 70 °C

DC ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ” | Max
Vou High-level output voltage Vet 10%, V| = MAX, V,,, = MIN, |, = MAX Ve 2 \"
Voo = MIN, V, = MAX, I = 4mA 025 |04 | V
Voo Low-level output voltage "~ —
Vyy = MIN lg =BmA 035 [05 |V
Vi Input clamp voltage Vec = MIN, | = by -1.5 A
Input current at maximum - _
Y input voltage Voo = MAX, V, = 7.0V 01 | mA
Vot High-level input current Voo = MAX, V=27V 20 HA
Iy Low-level input current Voo = MAX, V, = 0.4V -0.1 mA
I Output current® Voo = MAX, V= 2.25V -30 112 [ mA
lo Supply current (ttal) locn Voo = MAX V=45V 16 | 40 [ mA
looy V=0V 28 | 49 | mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value spacified under recommended operating conditions for the applicable type.

2. Al ypical values are at V,

= 5V.T, = 25°C.

3. The output conditions have been chosen to produce current that closely approximates one half of the true short-circuit output curent, '03'

November 4, 1986
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Product Specification

Quad 2-Input OR Gates 74ALS32
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA = 0°C to +70°C
SYMBOL PARAMETER TEST CONDITIONS "og " ‘;’;:;”‘ UNIT
' c',_' = 50pF
Min ":L
t Propagation dela 20 140 ‘
P nAorBlony Waveform 1 30 12.0 ns
AC WAVEFORM .
nA, nB Vu Vu
t teuL
nY Vu Vi
Waveform 1. Propagation Delay for Dats to Output
NOTE: V“ = 1.3V
TEST CIRCUIT AND WAVEFORMS
0%
o }1‘
Vo L— Y iy e
cenemaron € tralt) ' r—'m(‘)
AMP (V)
Ry 0%
POSITIVE Ve Vi )
= = 0% "% M
— ty . | 0.3V
Vy =13V
Test Cirouit for Totem-Pole Outputs input Pulse Definition
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARAGTERISTICS for value. Amplilude | Rep.Rate [t |ty [to,
C, = Load capacitance includes jig and probe capacitance; y "
L
se0 AC CHARACTERISTICS for vaiue. TAALS | 3V 1MHz | 500ns| 2.0ns | 2.0ns
Ry = Termination resistance should be equal to Z,,, .- of
puise generators.
November 4, 1968 5-32




J4ALS38A
Buffer

Quad Two-Input NAND Butfer (Opon-Colloctor)

5-33

Product Spoclflcatlon
FUNCTION TABLE TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
INPUTS OUTPUT 74ALS38A 7.0ns 3.5mA
A B Y
L L H
L H H ORDERING INFORMATION
COMMERCIAL RANGE
H L H PACKAGES Vo = SV410%; T, = 0°C 10 +70°C
H H L 14-Pin Plastic DIP 74ALS38AN
H = High voltage level 14-Pin Plastic SO 74ALS38AD
L = Low voltage level .
X = Don't care
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
g DESCRIPTION T4ALS(U.L) LOADVAOL‘I'JIE
AB Inputs 1.01.0 20pA/0. 1mA
Y Outputs *OC/1.0 *OC/24mA
NOTE:
One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.
*OC = Open Collector
PIN CONFIGURATION LOGIC SYMBOL. LOGIC SYMBOL(IEEENEC)
3
1 2 45 9 10 121 — aD>O 3
v 2
) Voo RN -
18 [Z] [13] 1A 1B 2A 2B 3A 2B A —— Q 6
¥ @ @3 “ i -t
2 [@f— [ & = O ks
28 E@ » 17 2y v 4y 2o
v [§] @Il 3 T T T -2 O N
anp [T (8] ov 3 6 81 L
Vw- Pin 14
GND=Pin7
February 5, 1988




Product Specification

Buffer 74ALS38A

ABSOLUTE MAXIMUM RATINGS (Operation bayond the limits sot forth in this table may impeir the useful kfe of the device.
Unless otherwise noted these limits are over the operating free-air tomperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 05w +70 v
Vin Input voltage 0510 +70 v
"o Input current 30t +5 mA
Vour Voltage applied to output in High output state 05to +Vcc \
Lour Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range 0t +70 °C
Ts1a Storage temperature -65to +150 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Win Nom Max
Vee Supply voltage 45 5.0 55 v
Vi High-level input voltage 20 v
Vi Low-level input voitage 0.8 v
Ik Input clamp current -18 mA
Vou High-level output voitage 55 v
loL Low-level output current 24 mA
Ta Operating free-air temperature range [} 70 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unlass otherwise noted.)

LIMITS
N ! UNIT
SYMBOL PARAMETER TEST CONDITIONS " Typz Wax
V..=MIN, V, = MAX, V,, = MIN, V, , = MAX 100
bu High-level output current cc L H OH wA
=MIN, V, = MAX ly = 12MA 025 | 04 v
Vo Low-level output voitage Vee i ’ o
Vi = MIN loy = 24mA 035 | 05 -V
Vi Input clamp voltage- : Vo = MIN, I = by 118 | v
Input current at maximum = = 100
L input voltage Veo = MAX, V=70V HA
" High-level input current Voo = MAX, V= 2.7V 20 RA
I Low-level input current Vec = MAX, V| = 0.4V 0.1 mA
lee Supply current (total) lecn Ve = MAX Vi = GNO 065 ; 16 mA
leer Viy =45V 65 | 90 mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under ded operating conditions for the applicable type.

2. All typical values are at Vcc =5V, TA =25°C.

February 5, 1988 5-34



SR SRSt Product Specification

Buffer 74ALS38A

AC ELECTRICAL CHARACTERISTICS

LIMITS
T‘ = 0°C 10 +70°C
Fvuam. PARAMETER TEST CONDITIONS Voo = 5V £10% uNIT
. ; RL = 5000
CL = S0pF
Min Max
Propagation delay 30 11
t& A Bto v Waveform 1 30 11 ns
AC WAVEFORM
AB Vu "
ton toLn
Waveform 1. Propagation Delay for Data to Output
NOTE: VM =13V
TEST CIRCUIT AND WAVEFORMS
—~o'N on ‘w | yro— ™
Veo 7.0V m‘l’lﬂ Va V.%
T 1% 10% v
iy Your R B L-i ety -4 L—x ity
cense | )] bur | _— : t_'““
] c Ry POSITIVE e
_L t:I: PULSE A\ A )
- =' - - - - 10% 1“
’ . o ‘w 4 .3V
, V=13V
Test Ciroujt for Open-Collector Outputs Input Pulse Definition
DEFINITIQNS ‘ : FAMILY INPUT PULSE REQUIREMENTS
R!. = Load resistor; see AC CHARACTERISTICS for value. Ampiude lhp. Rate Wl Y ha
C, = ~Load capacitance includes jig and probe capacitance;
L
sse AC CHARACTERISTICS for value. 74ALS 3.5v 1MHz 500ns} 2.0ns | 2.0ns
Ry =  Termination resishnoethouldbooqualhzmof
pulse generators. ’

February 5, 1588 5-36



74ALS74A
FLIP-FLOP

74ALS74A Dual D-Type Flip-Flops with Set and Reset

Product Specification
DESCRIPTION TYPE TYPICAL f,, TYPICAL SUPPLY CURRENT
v : (TOTAL)
The 'ALS74A is a dual edge-triggered D- WALS
type flip-tiop featuring individual data, Set TAALS74A 150 MHz 3.0mA
and Reset inputs, with true and comple- . :
mentary outputs. Set (S,) and Reset (R,)
are synchronous aaiv:-Low inputs an% ORDERING INFORMATION
operate independently of the Clock (CP) PACKAGES COMMERCIAL RANGE
input. When S, and R_are inactive (High), Voo = 5V10%; T, = 0°C to +70°C
data ﬁat the D input is transferred to the Q 14-Pin Plastic DIP N74ALS74AN *
and Q outputs on the Low-to-High transi- - - -
tion of the CP. Data must be stable cne 14-Pin Plastic SO N74ALS74AD

setup time prior to the Low-to-High clock
transition for predictable operation. Clock

triggering occurs at a voltage level and is -
not directly related to the transition time of INPUT QAND OUTPUT LOADING AND FAN-OUT TABLE

P i i TARU.L) LOADVALUE
ko el dara at ihe D nput may PINS DESCRIPTION HIGHILOW | HIGHLOW
be changed without affecting the levels at D, D, " Data inputs 1.0/2.0 204A/0.2mA
the outputs. CP,, CP, Ciock inputs (Acting rising edge)|  1.0/2.0 20uA0 2mA

, Set inputs (Active Low) 2.0/4.0 40pA0 . 4mA
nor Reset inputs (Active Low) 2.0/4.0 A0pAO.4mA
Q, O, Q, Q; | Dataoutputs 20/80 0.4mA/8mA

NOTE:
Ono(1.0)ALSUnitLoaditdcﬁnodu:&OuAimhoHlohmmdo.ImAhm.l.oushl.

-

PIN CONFIGURATION LOGIC SYMBOL ‘ LOGIC SYMBOL(IEEEREQ}-
. ‘ 2 12 a nlo 5
Feo [1] L] g D ¢t
D, D
DO E 3 — cPo o ! . g-——-— 0 : 6
cf, [3] 41 S0 1 R
“i = -
11— ; .
a [B 10 — s;‘ 1 %B s | ®
—1 R LIS
3 [8 13 o q, ?o‘%‘— - D c2 .
aND E7j = {20 N 3
1 6 9 8 | R
TOP VIEW

October 8, 1987 5-36



Product Specification

FLIP-FLOP

74ALS74A

LOGIC DIAGRAM

FUNCTION TABLE

INPUTS OUTPUTS
OPERATING MODE
5 |R, cP | D o a
Lt | H X, X H L Asynchronous Set
H 'L | x X L H | Asynchronous Reset
L L X X H* H* Undetermined *
‘H [H t h L Load "1"
H H 1 | L H Load "0"
H' | H L X NC NC Hold
H = High voltage level
"h-= High voltege level one setup time prior 1 Low-toMigh clock transition
L = Low volisge level
| <'Low voltage level one setup time prior to Low-1o-High clock transition
- NG=No change from the previous setup
X = Don't care
T = Low-t2High cloek ransition :

.* wBoth outputs will be High while both 5, and i, are Low, but the output
- ' states are unpredictadle it S, and i, go High simuttaneously.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage 0510 +70 v
Vi Input voltage 0510 +7.0 v
Ine Input current -30 0 +5 mA
Vour Voltage applied to output in High output state 050 "Vcc v
lout Current applied to output in Low output state 16 mA
Ta Operating free-air temperature range 0t +70 °C
TSTG Storage temperature 6% 10 +150 °C

October 8, 1987
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v R

Proguct Specification

FLIP-FLOP

74ALS74A
RECOMMENDED OPERATING CONDITIONS
umITS
SYMBOL PARAMETER UNIT
Min Nom Max :
Vcc Supply voltage 45 50 55 v
Vi High-tevel input voltage v
\A Low-level input voltage 0.8 v
[ Input clamp current -18 mA
lon High-level cutput current 04 mA
loy Low-levet output cumrent 8 mA
Ta Operating free-air temperature range 70 °C

DC ELECTRICAL CHARACTERISTICS (Over rec ded

perating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® [ Max | -
Vi £10%, .
Vou High-level output voltage V) = MAX, lon = MAX Veo? v
VIH = MIN
Vans = MIN
CcC ' Iy =4mA 025 | 04 v
Vo Low-level output voltage ViL = MAX, o =7 -
VIH = MIN 'OL =8mA 035 | 05 v
V|K input clamp voltage v':c =MN, |, = 'm 073 | -18 v
I Input current at maximum D,.CP, Vg = MAX, V, = 7.0V 0.1 mA
input voltage 5.R, 02 |mA
lay High-tevelinput current | D OPa | v = MAX,V, =27V 0 | kA
on? ﬁm -120 -40 pA
D, CP 02 | mA
| Low-level input current o8 Vap = MAX, V, = 0.4V
i et e 5 R/, ce 1=0 04 | ma
3 e
Y Output current Vec = MAX, VO = 2.25V -30 ; -112 | .mA
lce Supply current (total)* Vg = MAX 30 | 40 | mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical vakies are at V,
3.The output conditions have

=5V, T, = 25°C.

4.Measure I with the D, , CP,, and S, grounded, then with D, CP,, and “Dn grounded.

October 8, 1987
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Product Specification

FLIP-FLOP

74ALS74A
AC ELECTRICAL CHARACTERISTICS - .
TAALSTSA
'l'A = 0°C to +70°C
Voo = 5V 110%
smao:w . PARAMETER TEST CONDITION 6, = S0pF uNIT
. IIL = 5000 .
MIN . MAX
fMax Maximum clock frequency Waveform 1 80 MHz
oy | Propagation defay : te 8.0
o | Spy0rfipg0Q, oD, Wavelorm 2,3 30, | 100 ne
t Propagation delay 30. 140 }
e | CPLQ orQ Waveform 1 3o 140 ns
:AC SETUP REQUIREMENTS
TAALSTAA
T, = 0°C to +70°C
fvuao:. PARAMETER TEST CONDITION  Veg = SV x10% uNIT
. » C, = S0pF
) RLI 500Q
MIN MAX
t(H) | Setup time, High or Low velorm " 60 ,
¢L) | D wcp ' Wavetorm 1 69 "
(H) | Hold time, High or Low 0
H‘; (L) | Dot CP Waveform 1 ° ns
(H) idth. Hi Waveform 1 6.0
() | Clock pulse width, High or Low oo s
(b §Dn,9f§0n pulse width, Low Waveform 2, 3 6.0 ns
t Racovery time ns
rec §Dn orRy, 1o CP - ‘Waveform 2, 3 6.0

October 8, 1987



Product Specification

FLIP-FLOP - | 74ALST4A

AC WAVEFORMS

dsa% output, wata : T . Wavetorm 2. Propagetie Tor 06t 10 outpt, 20t
m-‘n‘::mymwmum

wmammwwum
wmumm n“lh“

NOTE: Fordlwmhnuv =1.3V. o
mmu.ammmmwmumummmmwmmm.

TEST CIRCUIT AND WAVEFORMS

7 0% 3 m
Vee wncaanve X v,
] ‘Puse 10% ms

£

Ve L"m"ﬂ “ L'M«)
amnaton |1 our | tanl) r-tu«) -
[, AP (V)
Ii L oyl “
- - 10% b ‘. i e v
Test Clroult For. Totem-Pole Ouipuls input Puise Definition
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS ’
R = Load resistor; see AC CHARACTERISTICS for value. Amplitude |Rep. Rate| ty, |ty |tyy
C, = Load capacitance includes jig and probe cepacitance;
L
s06 AC CHARACTERISTICS for value. 74ALS 35v 1MHz 500ns| 2.0ns | 2.0ns
Ry = Termination resistance should be equal to Z, ;7 of
pulse generators.

October 8, 1987 5-40



7/4ALS86

Quad 2-Input Exclusive-OR

Gates
Product Specification
DESCRIPTION TYPE TYPICAL PROPAGATION TYPICAL, SUPPLY CURRENT
DELAY (TOTAL) '
These devices contain four independent 2-.| 74ALS86 6.0ns 3.9mA
input Exclusive-OR gates. A common
application is a true/complement element.
If one input is held Low, the signal on the )
other input will be reproducedintrue form at ORDERING INFORMATION ném. RANGE
the output. If one input is held High, the PACKAGES COMME . "
signal on the other input will be reproduced Vo = 5V210%; Tg =0°Clo+70°C
inverted at the output. 14-Pin Plastic DIP 74ALS8EN
FUNCTION TABLE 14-Pin Plastic SO 74ALSBED
INPUTS OUTPUT INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
e roes oescarton | Tamesw | evton
L H H nA, nB Data inputs 1.0/1.0 204A0. 1mA
H L H nY Data Output 20/80 0.4mA/8mA
H H L NOTE: - ,
NOTES: One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.
H = High volage level -
L = Low voltage level
PIN CONFIGURATION LOGIC SYMBOL. LOGIC SYMBOL (IEEE/EC)
1 =1
1 2485 9 10121 2_4 —
" E Yoo EEEEEE
18 [2 - 1A 1B 2A 2B 3A 3B 4A 4B F - .
v 5 “ s | -
2A 4 “~
28 - W‘ Y 3Y ay
. : TTT] i
1
ano [T} sy .
14
13
Vee=Pin 14
GND = Pin7

October 31,1988
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Product Specification

Quad 2-input Exclusive-OR Gates

74ALS86

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
) Unless otherwise noted these kmits are over the operating free-air temperalure range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply valtage 0.5w0 +7.0 v
Voo~ | input voltage © 0510 +7.0 v
In " ‘Tnput current o o -30to +5 mA

~ Vour Volhge‘applied to output in High output state - 05t +vcc v
lour Curment applied to output in Low output state 18 mA
Ta Operamg free-air temperature range 0w +70 °C
Tera Sbrage bmpsramre $510 4150 °c

RECOMMENDED O?ERAT!NG CONDITIONS
LTS ,
SYMBOL PARAMETER UNIT
Min Nom Max i
Voo .| Supplywhage R a5 5.0 55 v
Vi - .- High-level input voltage 20 v
Vy, ¢ Low-level input voltage 0.8 v
™ Input clamp current -18 mA
low High-level output current 04 mA
'o& . Low-level output current 8 mA
Ta Operating free-air tamperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS

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

uMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 uNIT
Min | Typ“ | Max
Vo High-lavel output voltage Voot 10%, Vy = MAX, V, = MIN, I, = MAX |V -2 v
Veg = MIN, V, = MAX, Lo = 4mA 025 | 04 v
Voo Low-level output voltage
V,, =MiN o = 8mA 035 | 05| v
Vk -l Input clargp vottage. Voo = MIN, | = by EEEIR
o, inpu cumant af maximum Vo = MAX, V, = 7.0V 01| mA
™ High-avel inpig current Voo = MAX, V) = 2.7V 20 | pA
g | Lowdevel input current Vo = MAX, V| = 0.4V 01 | mA
o Output current® Vg = MAX, V= 2.25V 30 -112 | mA
lec Supply current (tolal) Voo =MAX, V, = 4.5V 39 | 59 (mA
NOTES:

1. For conditions shawn as MIN or MAX, use the appropriale value specified under recommended operaling conditions for the nppumble type.

2. Al typical values are at Vo = SV, Ty = 25°C.

3. The output conditions have been chosen mpmducowrmmmaldonlyappcoxmbcomhdfofmmshon-amlompmunom Ios

October 31, 1988
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Product Spectfication

Quad 2-Input Exclusive-OR Gates 74ALS86
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA = 0°C 10 +70°C
SYMBOL PARAMETER TEST CONDITIONS Vog ’:Z;::" UNIT
Cy = S0pF
Min Max
::';:: ,':f,‘,’:‘";,;‘;“ ,,?hy Waveform 2 (other input Low) 2:8 }28 ns
tpt:: :;o;agn;ﬁ;n n‘\‘lelay Waveform 1 {other input High) gg :gg ns
AC WAVEFORM
nA, nB Vu Vi nA, nB Va Vu
puL t e TpHL
nY Vu Vu nY Vi \

Waveform 1. Propagation Delsy for Data to Output

Waveform 2. Propagation Delay for Data to Output

Ry = Termination resistance should be equal to Zy, ;1 of
puise generators.

NOTE: VM =13V
TEST CIRCUIT AND WAVEFORMS
[ d
— ty - AP
v
3 ssoame | -
l o hisud 0.V
Vi Vour L"m") '4 L“ﬂ.n“)
PuLse (e OUT ) r—um«;
AMP (V)
Ry c ”, % 0%
LI PULSE Vu Vu
- = - - — - 0% 1“
& tw 1 o.3v
VM =13V
Test Clrcult fcr Totem-Pole Outputs input Pulse Definition
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. Ampiiude | Rep. Rate w e i Y
C, = Load capacitance includes jig and probe capacitance;
L !
s00 AC CHARACTERISTICS for ] 74ALS 3.5v 1MHz 500ns| 2.0ns { 20ns

October 31, 1988
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DESCRIPTION

The 'ALS108A is a dual positive edge-triggered
JK-type flip-flop featuring individual J, R, Clock,
Setand Resetinputs; also true and complemen-
tary outputs.

Set (S,) and Reset (F) are asynchronous active-
Low inputs and operate independently of the
Clock (CP) input.

The J and K are adge-triggered inputs which
control the state changes of the flip-flops as
described in the Mode Select Function Table.
The J and Kinputs must be stable just one setup
time prior to the Low-to-High transition of the
clock for predictable aperation. The JK design
allows operation as a D flip-fiop by tying J and K
inputs together.

Although the clock input is level sensitive, the
positive transition of the clock pulse between the
0.8V and 2.0V levels should be equal to or less
than the clock to output delay time for reliable
operation.

74ALS109A
FLIP-FLOP

74ALS109A Dual J-K Positive Edge-Triggered Flip-Flops With

Set and Reset
Product Specification
TYPICAL f, TYPICAL SUPPLY CURRENT
TYPE A (TOTAL)
74ALS109A 150 MHz 3.0mA
ORDERING INFORMATION )
COMMERCIAL  RANGE
PACKAGES Veg = SVEI0%; T, = 0°C to +70°C
16-Pin Plastic DIP 74ALS109AN
16-Pin Plastic SO 74ALS109AD
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L. LOADVALUE
PINS DESCRIPTION cht:n.osu HIGWLO\lrJI
Jo dy Jinputs 1.0/20 20pA/0.2mA
K, Kinputs 1.020 20uA/0.2mA
CP,, CP, Clock inputs (Acting rising edge) 1.0/2.0 20pA/0.2mA
oo Soi Set inputs (Active Low) 1.0/4.0 20pA/0.4mA
oo Ry Reset inputs {Active Low) 1.0/4.0 20pA/0.4mA
Q,. Q, G, Q, Data outputs 20/80 0.4mA/BMA
NOTE:

One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
E 214 3 13 2 y 6
v — | _©6
_cc l I Ll LI
E Fpr JO J‘ Ko Ky 3 .
E] 3y 4 OPo u"
5 —dSp, PR R
3] % 1 —qRpy Sinnls
12 —]cP
i2] or " Son TE PY)
E 5o 1 Ror Q, 9, @, Q, . D c2 |10
E Q, I l ! T 13 &K
_ 6 710 9 AET N ¢ S
9] & Veg =pin 16 " s 3
] GNOD=pin 8 -~
TOP VIEW
October 8, 1987
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Product Specification

FLIP-FLOP

74ALS109A

LOGIC DIAGRAM

$p
o —o
cP
a
J : |
3 1

FUNCTION TABLE

INPUTS OUTPUTS
§' “’ cp P g o 3 OPERATING MODE
L H X X X H L Asynchronous Set
H L X X X L H Asynchronous Reset
L L X X X H* H* Undetermined”
H H T ln q q Toggle
H H . 1 1 1 L H Load 0"
H H T h [ h H L | Load™t*
H H T Lih q q Hold "no change”
H H L X | X q q Hold "no change”
H = High voltage level
h-= High voitage level one setup time prior to Low-toHigh clock transition
L = Low voliage level

| = Low voltage level one setup time prior to Low-to-High clock transition
NC=No change from the previous setup

X = Doft't care

T = Low-to-High clock transition

* =The output levels in this configuration are not guaranteed to meet the
MWMM'«VQ‘HNS“MM“MV maximom,
Furth this guration is nonstable; that is, it will not remain
when either Set or Reset retyms W its inactive (High) level.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the usetul life of the device.
Unless otherwise notad these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 05w +7.0 v
VIN Input voltage 0510 +7.0 v
I Input current 3010 +5 mA
Vour Voltage appfied to output in High output state 05w+, \
lour Current applied to output in Low output state 16 mA
T, Operating free-air temperature range Oto +70 °C
Tsra Storage temperature -65 to +150 °C

October 8, 1987
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Product Specification

FLIP-FLOP 74ALS109A .

RECOMMENDED OPERATING CONDITIONS

umTs '
SYMBOL PARAMETER UNIT
Min Nom Max
Voo Supply voltage .45 5.0 55 v
Vi High-level input voltage 20 \)
Vo Low-level input voltage 0.8 v
I Input clamp current -18 mA
low High-level output current 0.4 mA
loe Low-lavel output current 8 mA
T Operating free-air temperature range 0 70 ;. °C

DC ELECTRICAL CHARACTERISTICS (Over recommended aperating free-air temperature range unless otherwise noted.)

. LIMITS |
SYMBOL PARAMETER TEST CONDITIONS ! - 2 UNIT
Min | Typ® | Max |
Vcc +10%,
VOH High-level output voltage VIL = MAX, |OH = MAX V, ce? v
VIH = MIN
Vcc = MIN, Ia_ = 4mA 025 | 04 \'
VoL Low-level output voltage V= MAX,
VIH = MIN lo, =8mA v 035 | 05 v
Vik Input clamp voltage Vcc =MIN, |, = I 073 | -15 v
! Input current at maxi- J.R,cP, Ve = MAX, V, = 7.0V 0.1 mA
mum input voltage 5.F, 02 [ mA |
on® - ‘
R.cP |
Iy High-level input current J.K, CP, Voo =MAX, V, =27V 2 | pA
5.R, -120 40 | pA
" Lowdevel inputcurrent | %X+ OP% Voo = MAX, V, = 0.4V : 02 | mA
SRy | 04 | mA
I Output current Voo = MAX, V,y = 2.25V -30 {112 | ma
lee Supply current (total)* Vee = MAX 30| 40 | ™A
NOTES:

1. For conditions shown as MIN or MAX, mmwmeMrmmmmmhnwmwm
2. All typical values are at V.. = 5V, TA-ZS‘C
aThewtputcondlﬁomhmcgnnd\ounbmﬁwawtmmumﬂmmmtdmomm&adtwwmIos.
4Moasuvo!ocwimMchckmputgmmdodmdlllwmopon.MwimOandaomwnthinmm.
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T T Product Specification

FLIP-FLOP | 74ALS109A

AC ELECTRICAL CHARACTERISTICS -

TAALS109A
T, = 0°C to +70°C
Ve = 5V 110%
SYMBOL PARAMETER . |TEST CONDITION C, = 50pF UNIT
‘ R_ = 5000
Min Max
fvax Maximum clock frequency | waveform 1 80 MHz
t Propagation del . 80
PLH pagal ay 1.0
tw. | Spy o Rpa®Q o T, Wavelorm 2,3 30 100 ns
Propagation delay . . 30 ‘ 14.0
:m CP1Q orQ, Waveform 1 30 140 ns
AC SETUP REQUIREMENTS
74ALS109A
T, = 0°C to +70°C
YMBOL PARAMETER TEST CONDITION Vog = SV 110% UNIT
: CL = 50pF
R = 5000
Min Max
t.(H) | Setupime, High or Low 6.0
£ | 4Rwcp Waveform 1 60 ns
(H) | Hgid time, High or Low o
tt:(l.) J,%db CP o Waveform 1 o ns
H . ! 6.0
t(('-)) Clock puise width, High or Low Waveform 1 60 ns
t,(H Spn o Rpy Puise width, Low Waveform 2, 3 6.0 ns
LT gm g |- wavetorm 2, 3 60 ns

October 8, 1987 5-47




Product Specification

FLIP-FLOP 74ALS109A

AC WAVEFORMS )

Wavelorm 1. Propagstion delay lor data 1o output, data Waveform 2. Propagation delay for set to outpit, set
setup time and hold times and clo;k width puise width and recovery um';:'r st to clock

3K \
Rp Vi Skt 1) — v,

Wavelerm 3. Propagstion delay for reset 1o output, reset
puiss width and racevery time for reset to clock

NOTE: For all waveforms, V, = 1.3V.
The shaded areas indicate when the input is permitted to change for predictabie output perf 8.

TEST CIRCUIT AND WAVEFORMS

X tw | o — MP™
Ve NEGATIVE | X v,, Va
T 10% 10% aav
; Vo Vour "" ity -4 l"‘ tnntt)
GENERATOR our tnut) r—t nlty
) Ay c R, 0% % e\
"I PULSE Vu Vu
= = = = - = 1% 10%
) ty | 0.3v
Vy=13v
Test Circuit For Totem-Pole Outputs Input Pulse Definition
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate tw 'TLH l.""_
C, = Load capacitance inciudes jig and probe capacitance; -
L
506 AC CHARACTERISTICS for value. 74ALS | 38V MHz | 500ns| 2.0ns | 2.0ns

R; = Termination resistance shoukd be equal to ZOUT of
pulse generators.
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DESCRIPTION

The 74ALS112A, Dual Negative Edge-
Triggered JK-Type Flip-Flop, features indi-
vidualJ, K, Clock (CP,), Set (Sp,) and Resst
(A, inputs, true (Q, ) and complementary
(Q,) outputs.

The S, and Ry inputs, when Low, set or
reset !Ro outputs as shown in the Function
Table regardless of the level at the other
inputs.

A High level on the clock (TP, ) input en-
ables the J and K inputs and data will be ac-
cepted. The logic levels at the J and K
inputs may be allowed to change while the
CP,,is High and the flip-fiop will perform ac-
cording to the FunctionTable as long as
minimum setup and hold times are ob-
served. Outputchanges are initiated by the
High-to-Low transition of the CP,.

74ALS112A
Flip-Flop

Dual J-K Negative Edge-triggered Flip-Flop

Preliminary Specification
' TYPICAL SUPPLY CURRENT
TYPE ﬂﬂCALIu“ (TOTAL)
74ALS112A 50MHz 25mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 5VE10%; T, = 0°C 10 470°C
16-Pin Plastic DIP N74ALS112AN
16-Pin Plastic SO N74ALS112AD

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74ALS(U.L.) | LOADVALUE,

PINS DESCRIPTION HIGLHS/{OW) HIGHILOWE‘
o 4 J inputs 1020 20uA/0.2mA
Ko K, K inputs 10720 20uA0.2mA
Spo + Sy Set inputs (Active Low) 2.0/4.0 40uA/0.4mA
Rm , RD1 Reset inputs {Active Low) 2.0/4.0 401A/0.4mA
TP, . CF, Clock Pulse input 1.0/2.0 20§A/0.2mA

: {Active falling edge)

Q,8;:Q, g, Data cutputs 20/80 0.4mA/8mA

NOTE:
One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEENEC)
_ 3 11 2 12 3 1 _§
e, [0 [ 1] | LE L N
K 2] ‘g9 4 Ko Ky 2 LA
’ : 1 cPy 15 R

° E . 8o .
%00 [4 18 Rpo —I>3s
13 CP.
Qq E 10: 90‘1 1 24
3 [€] " Ro1 o, 9,09, q, Brsbee |9
= BEN b
GNDE s 6 0 7 ! R N 7
10> )
. TOP VIEW Vccspin 16 )
GND=pin 8
July 1988 5-49




ey Preliminary Specification

Flip-Flop 74ALST12A

LOGIC DIAGRAM
aQ —] — &
| 1
§D 4 E.D
K —— J
P

FUNCTION TABLE

INPUTS OUTPUTS
5, (R, |oF | 4 ” P OPERATING qope
L H X X X H L Asynchronmous Set
H L X X X L H Asynchronous Reset
L L | X | x X W H* Undeterminad * = |
H | H { h h q q Toggle ‘
H | H ] | h L H Load “0"(Reset)
H H { h ! . H L Load "1* (Set)
H H l 1 [ q q Hold "no change”
H H H X X q q Hold “no change*
H = High voltage level
h-= High memﬁmmbm&uwdodrwﬁm
L = Low voitage level

I-Lowvolngohvdmnmpﬁmpvhrnﬂgh—b-tmdodlmﬂm
q-Lmeuome«auﬁnmhdmmmlwbrbmwgh-b-twmmim
X = Don"t care
= High-toLow clock transition
Asynchronous inputs: Low input 1o monmw.menHDuuoumw .

’ Setand are independent of dock

Simuttaneous Low on bath Sy and T, makes both Q and 8 High

'.aomou:puuwmbemghmbbom:;omﬁomm. nnouwsmsmumoaa-u.uz{o
andﬁogol'ﬁghlinmllamwﬂy.

ABSOLUTE MAXIMUM FiATlNGs {Operation beyond the limits set forth in this table may impair the useful life of the device.
Umaownmmmm“mhomwmmpemm range.)

SYMBOL . PARAMETER RATING uNIT
Ve Supply voltage ‘ . 0510470 v
Vi Input voltage , 0510470 v
I T input current ) ‘ -30 1o +§ mA
Vour Vohage applied 1o output in High output state . 0.5 *Vcc v
Tour Current applied © outputin Low output state : 18 mA
Ta Operating free-air temperature range 010 +70 °C
TSTG Storage iempemum 65to +150 °C




Preliminary Specification

Flip-Flop 74ALS112A
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Veo Supply voltage 45 50 65 v
Vi High-level input voltage 20 v
Vi Low-level input voltage 0.8 v
I Input clamp current -18 mA
ton High-level output current 0.4 mA
lou Low-level output current 8 mA
Ta Operating free-air temperature range [} 70 °C

DC ELECTRICAL CHARACTERISTICS = (Over recommended operating free-alr temperature range uniess otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS ' UNIT
Min | Typ? | Max
Vou High-level output voltage Vg £10%, Vy = MAX, V= MIN, |y = -04mA Voc-2 v
v Low o Voo = MIN, V, = MAX lo= 4mA 025{ 040 | V
o -level output voltage
Vyy = MIN, 1, = MAX lo = 8mA 035| 050 | V
V‘K Input clamp voltage Voc = MIN, II - |lK 0731 -15 v
Input current at maximum |9, K , Cl 100
A o W N Voo =MAX V=70V kA
input voltage ' 200 HA
Iy | Highievel inputcurent | CPol Voo = MAX.V, =27V 20 | wA
, 40 | pA
I, | towlevelinputouwent | Y K OPi Vg = MAX. V=04V 02 | mA
Dn’ 0.4 mA
3
Io Output current Ve = MAX, Vg, = 225V -30 112 | mA
lee Supply current (total) Voo = MAX 25] 45 | mA

NOTES: ; )
1. ForeondlﬁomshcmnuMlNovm&mhwﬂ-bmwummommﬁmwwww.wn
2. Mtypialvalmsmalvoc-sv.TA-ZS‘c.

3. The output conditions have been ch

5-61
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. Signefics ALS Praducts: Preliminary Specification

Flip-Flop 74ALST12A

AC ELECTRICAL CHARACTERISTICS

LIMITS
Ty, =0°C o +70°C
Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION = UNIT
C, = S0pF
RI. =500Q
) Min Max
fmx Maximum clock frequency Waveform 1 30 MHz
Propagation delay 3. 15
:‘;LH:_‘ CP o Q,orQ, Wavaform 4 5 19 ns
t Propagation delay 3 15
e | o Aoto Q, or"an Waveform 2,3 4 18 ns
AC SETUP REQUIREMENTS
' LMITS
Ta=0°Cto +70°C
) Voo =5V 110%
SYMBOL,| PARAMETER TEST CONDITION G, = 50pF UNIT
RL = 5000
Min Max
t.(H) Setup time, High or Low 22
t:(L) Jn , K" to A Waveform 1 22 ns
(H) Hold time_High or Low 0
E(L) J, K to tpf Waveform 1 0 ns
(0 TP, Pulse width, 16.5 n
(L High or Low Wavslom 1 165 s
1L f" or R, Pulse width, Waveform 2,3 10 ns
ow
t Recovery time Waveform 2,3 20 ns
roc ™) Cpn

AC WAVEFORMS

oKy Vu Ve
"l.(L)"t'h(L) '.(H)'Pnﬂf)

fm—_.

cP.. :

Waveform 1. Propagation D.h‘ For data to output, data
and

setup § times, and clock width

Tmm«mmmmmmmmummm
P output perk

NOTE: For all waveforms, V=13V,

July 1988 5-52



Pratiriinary Specification

Flip-Flop 74ALS112A
AC WAVEFORMS
In: Kp /— I Ky \ -
Spn mttwm—o,rv. Rpn _v_..\ttw(u—o;FVu
. trec ¢ &, trec?®
CPp Va Vu
. th
o _ | Vu N Cn /
__t ten
_ )T("n S s AN
Oy Waveform 2. " Waveform 3.

Propagstion Delay for set to output, set
puise width, snd recovery time for set tq clock

NOTE: For all wavelorms, V,, = 1.3V.

Propagstion Delay for reset to output, reset
pulse width, snd recovery.tiime for reset to clock

TEST CIRCUIT AND WAVEFORMS

ouT

Il

PULSE
GENERATOR

Test Circuit For Totem-Pole Outputs

DEFINITIONS
= Load resistor; see AC CHARACTERISTICS for value.
C = Load capacitance includas jig and probe capacitance;
soe AC CHARACTERISTICS for vaive.
Ry = Termination resistance should be equal 1o Z, - of
pulse generators.

[ —
% tw 0% ANP (V)
TVE
=5€:& v“m‘ wxv-
v
I’-‘m(') 4 ‘-‘m")
tnalt) r—\mL(l')
0% 0% AuP )
PULSE Vu Vu
1% 10%
- tw | 0av
VM = 1.3V
Input Pulse Definition
. INPUT PULSE REQUIREMENTS
FAMILY
Ampliude | Rep. Rate : YWl Y YL
74ALS a.5v 1MHz 500ns| 2.0ns | 2.0ns

July 1988
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FEATURES

+ Demuitiptexing capability

+ Multiple input enable for sasy
expansion

+ Ideal for memory chip select de-

- 74A1S138

Decoder/Demultiplexer

coding

DESCRIPTION

The 74ALS138 decoder accepts three bi-
naty weighted inputs (Ao A, A,) and
when enabled, provides eight mutually ex-

1-0f-8 Decoder//Demulitiplexer
Preliminary Specitication
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
' DELAY (TOTAL)
74ALS138 12ns SmA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 5V£10%; T, =0°C 10 +70°C
-16-Pin Plastic DIP N74ALS138N
16-Pin Plastic SO N74ALS138D

clusive, active-Low outputs (G;-0.). The
device features three Enable inputs; two
,) and one active
High(E.,). Every output will be High unlgss
o is High. This
multiple enable function alfows easy par-
allel expansion of the device to a 1-of-32
(5 lines to 32 lines) decoder with just four
‘ALS138s and one inverter. The device ¢
can be used as an eight output demulti-
plexer by using one of the active-Low
Enable inputs as the Data input and the
remaining Enable inputs as strobes. En-

active-Low(E.E

an are Low and E.

INPUT AND OUTPUT LOADING AND FAN-QUT TABLE

abla inputs not used must be permanently
tied to their appropriate active-High or

PINS DESCRIPTION 7,:,2%’ Lg,m‘%xe
AgAy Address inputs 1.01.0 20¢A/0.1mA
E,E, Enable inputs (active Low) 1.0/1.0 20pA/0.1mA

2 Enable input (active Low) 1.0/1.0 201A/0. 1mA

[ 3,3, Data outputs (active Low) 20780 0.4mA/8mA
NOTE

One (1..0) ALS Unit Load is defined as: 20uA in the High state and 0.1mA in the Low state.

active-Low state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
12 3 DX
N o | 1] : s
oy ~ 0
M i) Go Ag Aq1Az 2 0 N 14
A2[3] id & s—q g -1 /%7 N _13
£, [T i3] & s—of €, 31, K 12
£, 2] [12] 04 2 N 11
zzg [11] Qs Qp Q¢ Q2 Q304 Q5 Qg Q7 ‘ 4 N—= ; 10
ay 10] Qs 5 b N 9
GND 9] og 1514131211109 7 8
| L N7
TOP VIEW Vcc-Ph 16
GND = Pin8
August 1988 5-54




Preliminary Specification

74ALS138

Decoder/Demultiplexer

LOGIC DIAGRAM

Veg=Pinte

GND=Pin8

DECODER FUNCTION TABLE

OUTPUTS

L HHHHHHH

L HHHHHHL

H H H H H

L

L H H HH

HOH

L H

INPUTS

LIH

L
H

L|iH H

L

LiH H H
L H|{H H H H

L

L HIH H H H H L H H

L H H|H H H H H H L H

H X X{X X X|/H H H H H H H H

X H X{X X X/H H H H H H HH

X X L{X X X|H H H H H H HH

L HIH

H
L HiH H

L

H
L H|H
L H

L
L

L H/H H H{H H H H H H H L

= Low voltage level
Don't care

H = High voltage level

L
X

5-66
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Preliminary Specification

Decoder/Demultiplexer

74ALS138

ABSOLUTE MAXIMUM RATINGS {Operation bayond the limits set forth in this table may impair the useful life of the device.
‘Unless otherwise noted these limits are over the operating free-air tmperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage 0510 +7.0 v
Vin Input voltage 0510 +7.0 v
U™ Input current -301t0 +5 mA
Vour Voltage applied to output in High output state 05t *’vcc v
Tout Cument applied 1o output in Low output state 16 mA
Ta Operating free-air teniperature range Oto +70 °C
Tstg | Storage temperature 6510 +150 °C

RECOMMENDED OPERATING CONDITIONS:
’ LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Ve Supply voitage - 45 5.0 55 v
Vi High-lavel input voitage 20 v
Vi Low-leve! input voltage 0.8 v
U™ Input clamp current -18 mA
low High-level output current 04 mA
oo Low-level output current 8 mA
Ta Operating free-air temperature range [} 70 °C

DC ELECTRICAL CHARACTERISTICS

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

LINITS
SYMBOL PARAMETER “TEST CONDITIONS' - 5 UNIT
Min | Typ® | Max

Vou High-level output voltage Vict10%, Vi = MAX, V|, = MIN, loy = 04mA Ve v

Ve = MIN, lo = 4mA 025 | 04 v
Vo'_ Low-level output voltage VIL = MAX,

VIH = MIN 'OL = 8mA 035 | 05 v
Vi Input clamp voltage Voo = MiN, =l 073 -1.5 v

Input current at maximum
|' iﬂwt VO“&“ Vcc - MAX.,V‘ = 70V 0.1 mA
Iw High-level input current Ve = MAX,'Vl =27V 20 pA
lIL Low-level input current Voo = MAX, V, = 0.4V 0.1 mA
o Output current Vog = MAX, Vg = 2.25V -30 -112 | mA
IOc Supply current (iotal) Ve = MAX 5 10 mA
NOTES:

1. For conditions shown as MIN or MAX, use the

2. Al typical values are at V. = 5V, T, » 25°C.
3. The output conditions have been ch 1o prod: u......-...mndoulymx‘m:mhﬂldhmmnﬁmtmmm,.

August 1988
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ARG b ) e . . Preliminary Specification

Decoder/Demultiplexer | 74ALS138
AC ELECTRICAL CHARACTERISTICS
LIMITS
T, = 0°C 10 +70°C
: Qlcc = 5V £10%
SYMBOL PARAMETER TEST CONDITION G, = S0pF UNIT
RL = 50002
© Min Max
tou Propagation delay Waveform 1, 2 6 22 ns
oy A 0Q 6 18
oL Propagation delay Waveform 2 4 17 ns
o E,orE, 08 5 17
to Propagation delay Waveform 1 4 7 ns
ort E,00, 5 17
AC WAVEFORMS

Waveform 1. For Inverting Outputs Waveform 2. For Non-inverting Outputs

NOTE: For all wavotc.armt:.\lM =1.3V

TEST CIRCUIT AND WAVEFORMS

[} d
"% v o AP
Voo neaATvE | vy Vu

se 1% 1 v

Vin Vour trnit) ,
cEaton —¢— bur truitt) r—cm«,) '
Ry c ", ™y ANP (V)
L POSITVE
_J_ T PULSE Vu Vu
= = = = = = 10% 10%
— tw \ o3V
, V=13V
_ Test Circult For Totem-Pole Outputs Input Pulse Definition
DEFINITIONS
R = Load resistor; o6 AC CHARACTERISTICS for value. FALBLY INPUT PULSE REQUIREMENTS
C = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate | 1t |ty |ty
soe AC CHARACTERISTICS for value. .
Ry = Tormi ion resis should be equal  Zgy 7 of 74ALS 3.5v 1MHz 500ns| 2.0ns | 2.0ns

puise generators.
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FEATURES

» Domultiplexing capability

+ Two independent 1-of-4 decoders
+ Multifunction capabliity

DESCRIPTION

The 74ALS139 is & dual 1-of-4 decoder/
demultiplexer. This device has two inde-
pendent decoders, each accepting two
binary waighted inputs ( A ) andpro-
viding four mutually oxclusavo activo-Low
outputs (@, -8, ). Eachdecoderhasan

active-Low Enable (E). When E is High,
every output is forced High. The Enable

74ALS139
Decoder/Demulti

Dual 1-0f-4 Decoder/Demultiplexer

plexer

Prelintinary Specification
Type - | TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74ALS139 fns 8mA
ORDERING INFORMATION
' COMMERCIAL RANGE
PACKAGES Vg = 5V£10%; T, = 0°C 0 +70°C
16-Pin Plastic DIP N74ALS139N
16-Pin Plastic SO N74ALS139D

INPUT AND OUTPUT LOADING AND FAN-QUT TABLE

can be used as the Data input for a 1-of-4 74ALS(U.L) | LOADVALUE
demuttiplexer application, PINS DESCRIPTION Moo | aDvALY
Ao As, Address inputs 1.011.0 20pA/ 0. 1mA
FUNCTION TABLE E‘. Eb Enable inputs (active Low) 1.0/1.0 20uA/0. ImA
INPUTS OUTPUTS QonCan Data outputs (active Low) 20/80 0.4mA/8mA
Ela AT 8 q 5 NOTE: )
H[{X X|H H H n One (1.0) ALS Unit Load is defined as: 20uA in the High state and 0.1mA in the Low state.
LIL L|L H H N
LIH L{H L H H
LiL H{H H L H
LIH HIH H H L
H = High voltage level
L = Low voliage levet
X = Don'tcare
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEENEC)
DMUX
2
E, 1 2 3 15 1418 —q0 [] Y AN |
- 2 L] [ ] A B
Ea Aca Ayp By Aoe Agp 2N 6
A [T 1 SN .7
Gow (3] DECODERa DECODER b .
;" g 00001, 0%0% |  Jooeorn0mon " \
28 . 2
o [ rrrr Ll 1 N
ano [q] N 10
e . 15 h N 9
Vg = Pin 18
GND=Pins
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Prefiminary Specification

Decoder/Demultiplexer

74ALS139

LOGIC DIAGRAM

oo
ot

o
O
o]
o]
w
=

Oa 1a 2a

Vg =Pinte
GND=Ping

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air tomperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 0.5t +7.0 v
Vin Input voltage 05t +7.0 v
In Input current 3010 +5 mA
Vour Voltage applied to output in High output state 0510 +Vge v
lout Current applied to output in Low output state 16 mA
LA Operating free-air temperature range 0to +70 °C
Ts.l.G Storage temperature £5to +150 °C

August 1988
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...Prefiminary Specification

Decoder/Demultiplexer 74ALS139

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT -
Min Nom Max
Vee Supply voitage 4.5 50 55 v
Vi High-level input vollage 2.0 v
Vi Low-level input voltage 0.8 v
" Input clamp current -18 mA
Yom High-level output current -0.4 mA
lou Low-level output current 8 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS - (Over recommended operating free-air temperature range unless otherwise noted.)

unmiTs
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
Vou High-level output voltage Vect10%. V) = MAX, V, =MIN, |0, =-0.4mA [V, - 2 v
, Voo = MIN, lo, = 4mA . |o25 {04 | v
VoL Low-level output voltage V= MAX,
VIH = MIN 'OL =8mA 035 | 05 v
V”( Input clamp voitage Vcc = MIN, II = IIK 073 | -15 \
Input current at maximum
! input voltage Veg = MAX, V, = 7.0V 0.1 | mA
IIH High-level input current Vcc = MAX, VI =27V 20 pA
I“_ Low-level input current vcc = MAX, Vl =0.4V 0.1 mA
Io? Output current Vee = MAX, Vg = 2.25V -30 112 | mA
Icc- Supply current (total) Ve = MAX 8 13 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
Z.wabdvdmuanlvcc-SV.TA-ZS‘c. .
3. The output cpndlm have been chosen to produce a current that closely approximates one half of the true short-ciruit output current,t ..
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Preliminary Specification

Decoder/Demultiplexer 74ALS139
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA = 0°C to +70°C
VCC =5V +10%
SYMBOL PARAMETER TEST CONDITION C,_ = S0pF UNIT
RL = 5000
Min Max
toLn Propagation delay Waveform 1, 2 3 14 ns
tPHL An d n 3 14
town Propagaiion Gelay Waveform 2 3 14 ns
tont E toQ 3 15
AC WAVEFORMS

Waveform 1. For inverting Outputs Waveform 2. For Non-inverting Outputs

NOTE: For all waveforms,V,, =1.3V ’

TEST CIRCUIT AND WAVEFORMS

P | ty 4 s ANP (V)
v
i"’ NEGATIVE \kiu Vu
puLse 10% 10%
Vin Vour e l"'m.(') —4 L—lmm)
GEAAT R (o— DUT £ ~ ptnae) r_.m« )
J_ AMP (V)
Ry c R, 0% 0%
_|_ '-I POSITIVE v v
. PULSE “ [
= = = = = = 1% 4 0%
F tw 1 0.3v
VM = 1.3V
Test Circult For Totem-Pole Outputs input Pulse Definition
DEFINITIONS
R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
(:L = Load capacitance includes jig and probe capaatance; Ampltude | Rep.Rate Wl Y [ tha
800 AC CHARACTERISTICS for value. -
R = Termination resist should be equal to sz of T4ALS 3.5V 1MHz 500ns| 2.0ns { 2.0ns
puiso generators.
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FEATURES

« 8-to-1 multiplexing

» On chip decoding

« Multifunction capability

« Complementary outputs

+ See 'ALS251 for 3-state version

DESCRIPTION

The 74ALS151 is a logic implementation
of asingle pole 8-position switch with the
switch position controlied by the state of
three Select (S, S,.S,) inputs. True(Y)
and complementary (V? outputs are both
provided. The Enable (E) is active Low.
When E is High, the Y output is Low and
the ¥ output is High. regardless of all
other inputs.

/4ALS151

Multiplexer
74ALS151 8-Input Multiplexer
Preliminary Specification
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
v DELAY (TOTAL)
74ALS151 12ns 7.5mA
ORDERING INFORMATION oo
COMMERCIAL RANGE
PACKAGES Vg = SVE10%; T, = 0°C 10 470°C
16-Pin Plastic DIP N74ALS151N
16-Pin Plastic SO N74ALS151D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

o oescnenon | et | v |
oty Data inputs 1.011.0 20pA0.1mA
Sy S, Select inputs 1.0/1.0 20pA0. 1mA
E Enable input (active Low) 1.0/1.0 20uA/0.1mA

BA Data outputs 130/240 2.6mAR24mA
NOTE:

One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEEIIEC)
MUX
= el Vec T aden
'2@ Eh 4 32 115141312 FTR
" E . LU Wl
1 E 5 o g la 1305 150g 1y -.__",
o [ 73] %6 1n—js, : n
| e s
Y E L/ ' : , . L.
¥V [E] i1] s \i : -
E 9] s vl *
GND E "I5] s2 Z
recmn 2
TOP VIEW Gﬁg -P:::
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Preliminary Specification

Multiplexer 74ALS151

LOGIC DIAGRAM

5 6
Y Y
Vcc « Pin 16
GND = Pin8
FUNCTION TABLE
INPUTS ouTPUTS
s, |s, |s, [E[Y ¥
x ['x ['x | w | L |H
L L L Loy |
L L |.H L , |
LW L e [y |0
L H | H L R
H L L A N
H L H L s | T
C I A A
H H H L L, |

H = High voltage level
L = Low woltage levei
X = Dontcare
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Preliminary Specification

Multiplexer

74ALS161

ABSOLUTE MAXIMUM RATINGS - (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 0.5 +7.0 v
Viu input voltage 0510470 v
In Input current :30 10 +5 mA
Vour Voltage applied toutput in High cutput state 0510 '+Vcc v
lour Current applied 1o output in Low cutput state 48 mA
Ta Operating free-air iempersture range 0to +70 °C
Tera Sworage. temperature ) -85 10 +150 °C

RECOMMENDED OPERATING CONDITIONS
LiMiTS
SYMBOL PARAMETER UNIT
Min Nom Max
Veo Supply voltage 45 50 55 v
Vo High-leve! input voltage 20 v
A Low-level input voltage 08 v
I " input clamp current -18 mA
low High-leve! output current -26 mA
loo Low-level output current 24 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temparature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' Mo | Tve? | Max UNIT
w
v High-level output volta; Yo% Yo =A% loy = 24mA Yoo 3 !
- outpul ge
OH Vee =MIN Vi =MIN lou=-26mA | 24 v
Vcc = MIN, |OL = 12mA 025 | 04 v
VOL Low-level output voltage v“_ = MAX,
Vy, = MIN loL = 24mA 035 (05 [ v
Vi Input clamp voltage Veo = MIN, |, =l -1.5 v
Input clamp current at maximum
I input voltage Voo =MAX, V, = 7.0V 0.1 mA
IH High-level input current Voo = MAX, V| =2.7V 20 A
l'_ Low-level input current Vcc = MAX, V= 0.4V -0.1 mA
3
lo Output current Voo = MAX, V= 2.25V -30 112 | mA
lec Supply current (total) Ve = MAX 75 | 12 mA‘
NOTES: ’

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicabie type.

2. Al typical values e at Ve = 5V, Ty = 25°C.

3. The output canditions have been chosen to produce a current that closely app

imates one half of the true short-ciruit output cumrent,l .

¢
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Preiminary Specification

Multiplexer 74ALS151
AC ELECTRICAL CHARACTERISTICS .
LTS
To =0°C 10 470°C
Vcc =5V £10%
SYMBOL| PARAMETER TEST CONDITION cL = 50pF UNIT
RL = 5000
Min Max . .
Propagation delay 3 10 )
tl:: ln oY Waveform 1 5 15 ns
P tion del 3 15
:::t Inr:opa . = Waveform 2 4 15 ns
Propagation delay 4 i |
E:: S, woY Waveform 1,2 8 24 ns
Propagation del 7 23
::z Sn t‘: ? 2y Waveform 1,2 7 23 ns
P tion de| 4 18
:::: Er;p\a(ga e Waveform 1 4 19 ns
Propagation delay ) , H 19
::':: EwV . Waveform 1 5 2 ns
AC WAVEFORMS

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs
NOTE: For al wavelorms,V,, =1.3V

TEST CIRCUIT AND WAVEFORMS

- ™ y el U]
Veo . NEGATIVE Va v % .
T 1% 10% -
Yin Vour l“m“) -4 |>—-m.«,)
GENERATOR T o tat pimee
»,% ‘

c L [ "% ™
_l_ LI PULSE Y Va
= = = = = ren . 10% -
Test Circult_For Totem-Pole Outputs ! v K
vV, =13V
- M

DEFINITIONS input Pulse Definition
RL = Load resistor; see AC CHARACTERISTICS for value.
CL = Load capacitance includes jig and probe capacitance; FAMILY INPUT PULSE REQUIREMENTS

see AC CHARACTERISTICS for value. Ampinude | Rep.Rete |t |ty |t
Rr = Termination resistance should be equal to ZOUT of

pulse generators. 74ALS | 3.5V 1MHz | 500ns| 2.0ns 2.0ns
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FEATURES

« Non-inverting outputs

« Common select inputs -

« Separate enable for each section
+ See "ALS253 for 3-State version

DESCRIPTION

The 74ALS153 has two identical 4-input
multiplexers with 3-state outputs which
select two bits from four sources by using
common select inputs (S,,S,). The two 4-
input multiplexer circuits have individual
active-Low Enables (E_ E,) which can be
used to strobe the outputs independently.
Outputs (Y, Yb) are forced Low whenthe
oorresponr?lng enable is High.

The 74ALS153 is the logic implementa-
tion of a 2-pole,4-position switch, where
the position of the switch is determined by
the logic levels supplied to the common
salect inputs.

74ALS163
Multiplexer

Dual 4-Input Multiplexer

Preliminary Specification

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
TYPE DELAY (TOTAL)
74ALS153 7ns 7.5mA
ORDERING INFORMATION )
COMMERCIAL RANGE
PACKAGES Voo = SVA10%; T, = 0°Clo 470°C
16-Pin Plastic DIP N74ALS153N
16-Pin Plastic SO N74ALS1530

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 7&:;‘;3{_%"&) Lgm'xe
loa 'aa Port A data inputs 1.010 - 20pA0. 1MA
loo™ fap Port B data inputs 1.0/1.0 20pA/0.1mA

- Sy~ S, Common Select inputs 1.0/10 20pA/0.1mA
E'a Port A Enable input (active Low) . 1.01.0 20pA/0.1mA
Eb Port B Enable input (active Low) 1.0/1.0 20pA/0.1mA
Ya' Yb Outputs 130/240 2.6mA/24mA

LOGIC SYMBOL

NOTE: . -
" One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.

LOGIC SYMBOL(IEEE/IEC)

PIN CONFIGURATION

TOP VIEW

6 5 43 10111213

NN

los Y12 122 130 Yob 1 120 f3n

14 Sg

2 Sy

1 Eq

'

1 Eb Yo Y,
7 1 ]

Veg=Pin 18

GND = Pin8

"2

EFE T

August 1988
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Preliminary Specification
74ALS153

15

U

§

OUTPUT

U

6 Is 4 siz iu 10 11 12 |13

a 'oa Ma loa 'aa Sy Solgp '4p Lz 3

Multiplexer
LOGIC DIAGRAM
FUNCTION TABLE

GND~Ping

Veg=Pinie

Hw

6-67

= Low voltage level
= Don't care

H = High voitage level
August 1988
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Preliminary Specification

Multiplexer

‘

74ALS153

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 0510470 \
Vv Input voltage 051 +7.0 v
In Input current 3010 +5 mA
Vour Voltage applied to output in High output state 050 +Vee v
lour Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
uMmITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 5.5 v
Viu High-level input voltage 20 \
Vi Low-level input voltage 0.8 v
g Input clamp current -18 mA
lon High-level output current -26 mA
lo Low-level output current : 24 mA
Ta Operating free-air temperature range [} 70 °C

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
v Hich eveloutot Vect10% V, = MAX, low = 0-4mA [Voc -3 v
igh-level output voltage
oH Vg = MIN Vi=MN lop = -26mA | 2.4 v
Vcc = MIN,. 'OL = 12mA 025 | 04 v
VOL Low-level output voltage VIL = MAX,
Vg, = MIN Iy = 24mA 035 |05 | V
Vi Input clamp voltage Vcc =MIN, | =1, 073 | -15 v
Input clamp current at maximum

b input voltage Vg = MAX, V, = 7.0V o1 | mA
by High-levet input current Voo = MAX, V) =27V 20 | pA
IIL Low-level input cuirent Vcc = MAX, V, = 0.4V -0.1 mA
I Output current Ve = MAX, Vg = 2.25V 30 112 | mA
lec Supply current (total) Vcc = MAX 75 | 14 mA

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. Al typical values are at V, -5V,TA-25‘C.

3. The output conditions have been chosen 1o produce a current that dlosely approximates one haif of the true short-ciruit output current,l,.
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Preliminary Specification

74ALS153

Multiplexer
AC ELECTRICAL'CHARACTERISTICS :
' LIMITS
T, = 0°C to +70°C
Vcc =5V £10%
SYMBOL] PARAMETER TEST CONDITION °|. = S0pF UNIT
RL = 50002
Min Max
towy Propagation delay 3 10
Gy I w Xn Waveform 1 4 15 ns
to Propagation delay 5 21
'P:': Sn oY Waveform 2 5 21 ns
ton Propagation delay 5 18
tor nto Y Waveform 2 5 18 ns
AC WAVEFORMS
Sa
! n En Vu
oy o,
Y, Yo Vu Vu

Waveform 1. Propagation Delay

Wavelorm 2. Propagation Delay

puise generators.

Data to Output Select or Enable to Qutput
NOTE: For all waveforms, V=13V,
TEST CIRCUIT AND WAVEFORMS
oy | tw | from— AP
Veo GAT
T :"ELSE e Yu . m‘v.
a3V
- Vin Vour L—'m(‘,) —4 L—Im(t')
ULS! -
cszsmron > our tralt) I»-— toalty
. ANP (V)
*r T C. A POSITIVE o %
_I_ T PULSE Vu Vu
- - e = - - 10% ‘“
b Gy — | 03V
VM = 1.3V
Test Circuit For Totem-Pole Outputs Input Pulse Definition
DEFINITIONS -
R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
CL = Load capacitanca includas jig and probe capacitance; Amplitude | Rep.Rate Wl i | e
f X
$60 AC CHARAGTERISTICS for value 74ALS | a5V IMHz | 500ns] 2.0ns | 2.0ns
R, = Termination resistance should be equal to Z ouT of

August 1988
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DESCRIPTION

The 74ALS157 is a Quad 2-input multi-
plexer which selects 4 bits of data from
one of two sources under the control of
acommon Select input (S). The Enable
input (E) is active when Low. When E is
High, all of the outputs (Y,) are forced
Low regardless of all other input condi-
tions.

Moving data from two registers to a com-
mon output bus is a typical use of the
74ALS157. The state of the Select input
determines the particular register from
which the data comes,

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.
The 74ALS 158 is similar but has inverting
outputs (Y,).

J4ALS157, 74ALS158
Data Selectors/Multiplexers

74ALS157 Quad 2-input DataSelect/Multiplexer, Noninverting
74ALS158 Quad 2-input Data Selector/Muitiplexer, Inverting

Product Specification
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

74ALS157 6.0ns 6mA

T4ALS158 6.0ns 8mA
ORDERING INFORMATION

COMMERCIAL RANGE
PACKAGES Voo = 5V210%; T, = 0°C 10 +70°C
16-pin Plastic DIP N74ALS157N, N7T4ALS158N
16-pin Plastic SO N74ALS1570, N74ALS158D

INPUT AND OUTPUT LOADING AND FAN-QUT TABLE

TaF(U.L LOADVALUE
PINS DESCRIPTION HIGISILOV)N mc?u:ow
laa: lng Ing Data inputs 1010 204A/0.1mA
s Select input 1.0/1.0 "20pA/0.1mA
€ Enable input 1.0/1.0 20pA/0.1mA
Y, Yo a- Vo Data outputs 20/240 0.4mA/24mA
NOTE:

" One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
T4ALS157 T4ALS157 74ALS157
1I—ar
s ] vee 238 81 1041 II.Q.EIN
o m e LAttt C
oa ha ke he Yo hic o 4o MUx
ha ‘o T
Ya g Yo T— = —*
s (2] vo . b E
hs ) J Ya Yg Yo Yo t 7
a:; g :: l4 7912 14—”_-—1 [
TOP VIEW
H [
Voo = Pin 16
GND «Pin 8

September 21, 1988
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Signetics ALS Products Product Specification
Data Selectors/Multiplexers 74AL8157, 74ALS168
PIN CONFIGURATION LOGIC SYmMBOL LOGIC SYMBOL(IEEE/EC)
74ALS158 . TAALS158 74ALS158
LI '
2 35 6 11 10 14 13 1 Y]
AEERERN =
la ha ba s e he fos lyp '
.3 . 2 | : Mux .
1—4s 3__:. S
15— E ) .
Ya Yo Yo Yo ;____" o } .
TTT1 e
TOP VIEW 14
re 12
voc-Pme
GND«Ping
LOGIC DIAGRAM, 74ALS157 LOGIC DIAGRAM, 74ALS158~
a ha b e ke he ko ho E S Ta ia s he lc hc b W E
2 |3 8 |6 h1 fo |14 |3 |15 |1 2 p s | " i ,"
] 7 12
9 - -
"o Yo i::; A G Yo
FUNCTION TABLE FUNCTION TABLE .
INPUTS - OuTPUT © INPUTS OUTPUT
E |8 [l | b | Y. E (s [ |14 | Y
H X X X L H | X X X H
L L L X L L L L X H
L L H X H L L H X L
L H X L L L-| H X L H
L H b 4 H_ H L H X H L
" H = High voltage level H = High voltage level
L = Low voltage level L = Low voltage leve!
X = Don't care X = Don't care
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Signetics ALS Products

Product Specification

Data Selectors/Multiplexers

74AL8157, 74ALS158

ABSOLUTE MAXIMUM RATINGS (Opefation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air tamperature range.)

SYMBOL PARAMETER RATING ~ UNIT
Vee Supply voltage 0510 +7.0 v
Vi Input voltage 0.51% +7.0 v
In Input current -3010 +5 mA
Vour | Voltage applied to outputin High output state 05104V v
lout Current applied to outputin Low outaut state 16 mA
Ta Operating free-air temperature mﬁf 01to +70 °C
Tsa | Storage temperature ( -6510 +150 C

N |
RECOMMENDED OPERATING CONDITIONS
- umTS

SYMBOL ETER UNIT
Veo Supply voltage ‘ 45 50 55 v
Vi High-level input voitage - 20 v
A Low-level input voltage 08 v
e Input clamp current -18 mA
lom High-level output current 04 mA
low Low-level output current X 8 mA
Ta Operating free-air tsmperature rﬂ 0 70 °C

DC ELECTRICAL CHARACTERISTIC

(Qver recommended operating free-air lemperature range unless otherwise noted.)

UMITS
SYMBOL PARAMETER - TEST CONDITIONS' > UNIT
Min | Typ® | Max
: Ve £10%, E
VOH High-level output voltage V, = MAX, Ton = MAX Voo v
1 Vi =MIN
{ Vcc = MIN, 'OL =4mA 025 | 04
- Voo Low-level output voltage V = MAX,
V= MIN |0L =8mA 035 | 05
V'K Input clamp voltage Vcc = MIN, lI = II( 073 |12 v
Input current at maximum ) -
l| input voltage Vcc = MAX, Vl =7.0V 0.1 mA
I|H High-level input current Vee = MAX, V, =27V 20 pA
" Low-level input current Voo =MAX, V, = 0.4V 0.1 mA
o Output Gurrent Vog = MAX, Vg = 225V -30 12 | mA
74ALS187 11 mA
loc Supply curent Ve = MAX
{total) 74ALS158 6 | 10 | mA
NOTES: i

1. For conditions shown as MIN or MAX, use the app

2. A typical values are at Ve = 5V, Ty =25°C.
3. Thommw\dﬂomhmboond\onnbpmdua wmmmlduwmﬁmhsmhdlofmmm-amlmmwmuos

September 21, 1988
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Product Specification

Data Selectors/Multiplexers

74AL5167, 74ALS158
AC ELECTRICAL CHARACTERISTICS
LIMITS
'l'A =0°C to +70°C
e Vcc = 5V 110% ’
SYMBOL PARAMETER TEST CONDITION | G . 50pF uNIT
L
C RL = 50002
: o Min Max
Propagaﬁon delay 2.0 9.0 :
::& lQn oY Waveform 1 20 9.0 ns
t Proj uon dela 40 12
t::’:: [ P;Q‘ Y. 74ALS157 | Waveform 1, 3 4.0 12 ns
Propagauon delay 4.0 11
:;:T Eto Y ; Waveform 3 70 19 ns
Propagaliun delay 20 80 '
ol B = S Waveform 2 20 | so | ™
t .| Propagation delay ek - 4.0 12
il B v:' : 74ALS1S8 | Wavefom 2,4 a0 12 ns
Propagation delay } . 40 14
Z‘;}: By Waveform 4 40 14 ns -,
AC WAVEFORMS
I!u-' |n" '- V-
/ v. Loy t
) Va Ve
Wavetorm 1. "
A u-mm&bemom a """."..."i.&"’...'t:'#‘;"é’:.‘."...’“
L "ﬁ Vu Ko L) Vu
. toa ‘. t L )
¥, Y Ve . Vg Va
Mvmma.m:tbn Delay For ) . w-nurmt. Pnn"ubn Deley For
NOTE: For sl waveforms, V= 1.3V,
TEST CIRCUIT AND WAVEFORMS .
=\ | ty 4 i}
by e e
T 10% 1% 0sv
i ) L‘m"p’ "l L"M“J
G%on 1 ouT - trtt) » r"'m.('?
IR" i s 5% AMP (V)
l POBITIVE & S .
. PULSE ] " :
= = = % . w oo
o ] : . ! w * 1 S
Test Clrouit For Totem-Pole Outputs Vy = 1.8V
DEFiNlTlONS input Pulse Definition
R = load mtsbr, 20q A CHARACTERISTICS for value. INPUT PULSE REQUIREMENTS
) c “« [Gad capacitance includbs jig and probe capacitance; FAMILY : —
00 AC CHARACTERISTICS for value. Amplitude | Rep.Rate | 1ty | tny |ty
R‘- - Temﬁnltiqn resistance should be'equal to ZWT of 74ALS a5V IMHZ 500ns| 2.0ns | 2.0ns
pulse generators. :

September 21, 1988
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FEATURES
« Synchronous counting and loading

* Two count enable inputs for n-bit
cascading

» Positive edge-triggered clock

» Asynchronous Reset ('ALS161B)

« Synchronous Reset ('ALS163B)

- High speed synchronous expansion
» Typical count rate of 140MHz
DESCRIPTION

Synchronous presettable 4-bit binary counters
(ALS161B, 'ALS163B) feature an internal
carry look-ahead and can be used for high-
speed counting. Synchronous operation is
provided by having all flip-flops clocked simul-
taneously on the positive-going edge of the
clock. The clock input is buffered.

The outputs of the counters may be preset to
High or Low level. A Low level at the Parallel
Enable (PE) input disables the counting action
and causes the data at the Do‘Da inputs to be
loaded into the counter on the positive-going
edge of the clock (provided that the setup and
hold requirements for PE are met). Preset
takes place regardless of the levels at Count
Enable (CEP, CET) inputs.

A Low level at the Master Reset (MR) input
sets all the four outputs of the flip-flops (Q, Q, 5)
in "ALS161B to Low levels, regardless of Ihe
levels at CP,PE,CET and CEP inputs (thus
providing an asynchronous clear function). For
the '‘ALS163B the clear function is synchro-
nous. A Low level at the Synchronous Reset
(5R) input sets all four outputs of the flip-fiops
(QD—Q ) to Low levels after the next positive-
going transition on the clock (CP) input (pro-
vided that the setup and hold time require-

/4ALS161B,74AL5163B

Counters

4-Bit Binary Counters
Product Specification
TYPE TYPICAL f TYPICAL SUPPLY CURRENT
, : hax (TOTAL). _
74ALS161B 140MHz 10mA
74ALS163B 140MHz 10mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vo = SV10%; T, = 0°C o +70°C
16-Pin Plastic Dip 74ALS161BN, 74ALS163BN
- 16-Pin Plastic SO 74ALS1618D, 74ALS163BD
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74ALS(U.L.) | LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGHLOW
D,-D; | Datainputs 1.0/1.0 20pA/0.1mA
CEP Count Enable Paraflel input 1.0/1.0 20 A/0.TmA
CET Count Enable Trickle input 1.0/1.0 20 AJO.1mA
CP Clock input (active rising edge) - 1.0/1.0 20 A/O.1mA
PE Paraliel Enable input (active Low) 1.0/1.0 20pA/0.1mA
Asynchronous Master Reset input {(active )
WH | {ow) for ALS1618 - 1.01.0 204A0.1mA
Synchronous Reset input {active Low) Tor
SR ALS1638 1.0/1.0 20uA0.1mA
TC Terminal count output 20/80 0.4mA/8mA
Q,-Q, Flip-flop outputs 20/80 0.4mA/BmA
NOTE:

One {1.0) ALS Unit Load is dofined as: 20uA in the High state and 0.1mA in the Low state.

ments for SR are miet). This action occurs
regardless of the levels at PE, CET, and CEP
inputs. The synchronous reset feature en-
ables the designer to modify the maximum

count with only one external NAND gate (see
Figure A). The carry look-ahead simplifies
serial cascading of the counters. Both Count,
Enable {CEP and CET) inputs mustbe Highto

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEEAEC)
‘ALS1618B 'ALS1618 ‘ALS161B
” 345
L1 Lyl
wr [ 8 vec D, D, D, D, T
cP [z i T1c » —qPE :L___ G3
% 3] 14 % T —fcep 1_;:2 nae
o, [ g Q4 10 — ] CET c |—18 - ’ -
o, 5l @ 2 —fcp -
m% o 02 1 —dmn o qiao
3 Q,0, q 0, { - 12
= o TTTT - | e
ano [ 2 ¥ 141312 11 : — —
TOP VIEW ; el
Veg=Pin 16 M|
GND - Pin 8
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Product Specification

Counters 74ALS161B, 74ALS163B
PIN CONFIGURATDN LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
‘ALS163B '‘ALS163B ‘ALS163B
3488
[l o
] 8 vee D, 0, 0,0, _In
cp g o o —qdre P :
% 9 7 —jeer. [ >mn:.u
o, 13 04 10 —] CET ™© —15 —1
o i@ o, 2 —jer T20 14
0y 1] a, 1 b - 13
cep D cer 99 Q0 e | m
— 11
ano E e 41312 11
TOP VIEW 4 (ﬂ'sﬂii
Vx =Pin 18
GND=Ping

count. The CET input is fed forward to enable
the TC output. The TC output thus enabiled will
produce a High output pulse of a duration
approximately equal to the High level output of

Q,. This pulse can be used 1o enable the next
cascaded stage (see Figure B). The TC output
is subjected to decoding spikes due to intemal
race conditions. Therefore, it is not recom-

mended for use as clock or asynchronous
raset for flip-flops, registers, or counters.

APPLICATIONS
+Vcc
e DeB01%
-4
CET  qe38 YO
Closk ed Cp .
' * q04q49,
Fig. A maximum count modifying scheme
Terminal count = 6
H H = Enable count
or
L L = Disabie count
~——
L s L L] L L1 L Ll L Ll
L e EECUD [ oa L Weo Y
losr . o oer p
CET el ToO oy 183 e ofr ‘1838 oo CEY 1838 TG ORY 3038 vwle
o o o o
—al a0 —d;m - sn = —A
G998 ) Y %% 99 $%,49 %999
F i f it 1R IR TTTH
o - -

Fig. B Synchronous multistage counting scheme

September 26, 1968

5-76




Proguct Specification

Counters 74ALS1618, 74ALS’1“6‘SB‘
MODE SELECT-FUNCTION TABLE for 'ALS1618
INPUTS | OuTPUTS. .
= , o OPERATING MODE
MR | cp |cer |cer | PE [ o | o | f6 | .
L X X X X X L L | Retot (cean
H * X X [ t L]t o
: Paraliol béd :
H | 1 X X | h (w) . ‘
H 1 h h bl X looumt| (a) | Count ‘
Hop X X b X by | @ noing)
H X X i h X aq | L o L
MODE SELECT-FUNCTION TABLE for 'ALS183B ‘ N
INPUTS OUTPUTS ' j
SR | cp |ces | Chf | PE | D | B, | 10 » _
] t | x [ x X X L L | Reset (clear)
h t | x-'x Pepor ‘VL,ka“‘g;“ ,;I'I.‘”‘.
[ OO IO S0 O, % G O L O B T O
h t L n [ n | n | x [count| (a) | Goum
h X ] X h X | a0 | @ | youd a0 noting)
h X X l h X | q | L
H « High voitage level .
h = High voitage level one setup prioe 10 the Low-10-Migh dlock ranaiion
L = Low voitage level
I = Low voitage level one setup prior 10 the Low-10-High clock transition
& - m;:ommmmauuumwkm»mwwmm
(T.) - Wt'"cmmf‘vfgn" When CET is High and the countar s & Terminel Count (HHHH)
STATE DIAGRAM
Logic equations: Count EnableaCEP-CET-PE
TCwQ:Q, <Qy*Q, CET
—{2]
Septembar 26, 1088 6-76




Product Specification

Counters 74ALS161B, 74ALS163B

LOGIC DIAGRAM tor 'ALS161B

D 1301

"g"? 1B

Dy 8 2
o a
‘ cP O ¢ 11 03
=B
V.. =pin16
GRD=pin 8
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Product Specification

Counters 74ALS161B, 74ALS163B

LOGIC DIAGRAM for ‘ALS1638

Dy _4

V. =pin1é

GRD=pin 8
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Product Specification

Counters

74ALS161B, 74ALS163B

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage 05t +7.0 v
Viu input voitage 0510 +7.0 v
IN Input current -30 to +5 mA
Vour Voltage applied to output in High output state 0510 +Vop v
Yout Current applied to output in Low output state 16 mA
TA Operating free-air temperature range Oto +70 °C
TSTG Storage temperature 65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage 4.5 50 5.5 v
Viu High-level input voltage 2.0 v
Vi Low-level input voltage 0.8 v
Ik Input clamp current -18 mA
Tou High-level output current 0.4 mA
‘oL Low-fevel output current 8 mA
Ta Operating free-air temperature range 0 70 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
LMTs
SYMBOL PARAMETER TEST CONDITIONS' 3 uNIT
Min | Typ® | Max
Vou High-leve! output voltage Vect10%, Vy =MAX, V, = MIN, I, =-04mA Voo -2 v
Vec = MIN, I =4mA 025 0.4 v
VoL Low-level output voltage Vy = MAX, ' oA % 1 o5 v
- = 0. .
Vg = MIN oL
Vix Input clamp voltage Vcc = MIN, =1k 073 | -15 v
Input current at maximum
| input voltage Voo = MAX, V, =70V 0.t mA
" High-level input current Vec = MAX, V =27V © 20 HA
IlL Low-level input current Vcc = MAX, V)= 0.4V 0.1 mA
I Output current Voo = MAX, V= 2.25V -30 112 | mA
lcc Supply current (total) Vcc = MAX 10 21 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type"
2. All typical values are at Ve = 5V, T, = 25°C.

3. The output conditions have been ch 10 prod

September 26, 1988
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Product Specification

Counters 74ALS161B, 74ALS163B
AC ELECTRICAL CHARACTERISTICS
LiMmITS
T, =0°Cto +70°C
Voc =5V +10%
SYMBOL PARAMETER TEST CONDITION cL = 50pF UNIT
RL = 500Q
Min Max
] fuax Maximum clock frequency Waveform 1 100 MHz
t Propagation delay 4 13
ll-;lii CP to Q, Wavelorm 1 6 16 ns
t Propagation delay 6 16
‘;L-qt CP 1o TC Waveform 1 8 16 ns
t Propagation delay 3 10
- | CETITC Wavelom 2 3 10 "
Propagation delay
L Wito a, '161B Waweform 3 8 15 ns
ropagation dela;
ot m’:::c Y '161B Waveform 3 1 19 ns
AC SETUP REQUIREMENTS
LIMITS
'I'A = 0°C 10 +70°C
= 5V +10%
SYMBOL PARAMETER TEST CONDITION G, = 50pF UNIT
RL = 50002
Min Max
t (H) Setup time, Hogh or Low 8
¢ (L) D, to CP Waveform 6 8 ns
(H) Hold time, High or Low [+]
E(L) D, to CP Waveform 6 0 ns
t (H) Sotup High or Low 10
{ (L) g'aeb Waveform 5 or 8 10 ns
(H) Hold time, High or Low 0
:tlh(L) BEorSKto CP Wavefam S5o0r6 b ns
| t(H) Setup time, High or Low 10
2L CET or CEP 1o CP Wavetorm 4 10 ns
(H) Hold time, High or Low . [
;:(L) CET or CEP 1o CP Wavelom 4 0 ns
(H) CP pulse width (Load) Wavef 1 5
&(L) High or Low avelorm 5 ns
H) CP pulse width (Count) 5
{'."L(L) High o Low Wavsform 1 5 ne
(W8 MR or SR pulie width, Low Waveform 3 5 ns
tRec Mﬁ or ':‘on(e:'P Waveform 3 10 ns

September 26, 1988
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Product Specification

Counters

74ALS161B, 74ALS163B
AC WAVEFORMS
CET Y Vi
o PHL
Q.1 » Va TC “ \L)
Waveform 1. b=

Propagation Delay, Clock Input to Output, Clock '
Pulse Width, and Maximum Clock Frequency

‘o—lw (L)—oTvu
cpP ](
tem
Q,,TC ivu

Waveform 3.
Measter Reget pulse width, Master Reset to Output
Delay and Master Reset to Recovery Time

Waveform 5.
Synchronous Reset Setup and Hold Times

NOTE: For all waveforms, V = 1.3V.
The shaded areas indicate when the input is permitted to change for predictable output p f

Propagaetion Delay, CET Input to TC Output

Waveform

Waveform 6. ) oo
Parsilel Dats and Parsilel Enable Setup and Hold Times

TEST CIRCUIT AND WAVEFORMS

Veo

PULSE
GENERATOR

[ XTh §

R
1T [Tt
Test Circuit For Totem-Pole Outputs

DEFINITIONS
R = Load resistor; see AC CHARACTERISTICS for value

C = Loagd capacitance includes jig and probe capacitance; see AC
CHARACTERISTIOS for value.

R = Termination resistance should be equal to zou'l' of pulse
generators.

t
"% v "%
NeaaTivE | Xy
PULSE “
: 10% ms

r—tm.(l ) r—lm(l,)
0% 0% Awev)
POSITIVE v v
PULSE [ "]
10% 10% -
— tw | —— 03V
Vy=13v.
Iinput Puise Definition
INPUT PULSE REQUIREMENTS
FAMILY -
Amplitude | Rep.Rate lw Y ‘114!.
T4ALS 3.5V 1MHz 500ns| 2.0ns | 2.0ns
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FEATURES

+ Gated serial data inputs

» Typical shift frequency of 60 MHz
 Asynchronous Master Reset

» Buffered Clock and Data inputs

« Fully synchronous data transfer

DESCRIPTION

The 74ALS164 is an 8-bit edge-triggered
shift register with serial data entry and an
output from each of the eight stages. Data
is entered serially through one of two inputs
(D, . Dy); either input can be used as an
active-High enable for data entry through
the other input. Both inputs must be con-
nected 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 Q, the logical AND of
the two Data inputs (D“, D'b) that existed

one setup time before the rising clock
eg%e. A Low level on the Master Reset
(MR) input overrides all other inputs and
clears the register asynchronously, forcing
all outputs Low.

74ALS164
Shift Register

8-Bit Serial-In Paraliel-Out Shift Register

Preliminary Specification

TYPICAL { TYPICAL SUPPLY CURRENT
TYPE MAX (TOTAL)
74ALS164 60 MHz 35mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vog = SVH10%; T, = 0°C 10 +70°C

14-Pin Plastic DIP 74ALS164N
14-Pin Plastic SO 74ALS164D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

TAALS(U.L.) | LOADVALUE
PINS DESCRIPTION HIGHLOW HIGHLOW
D,, O, Data inputs 1.01.0 20pA/0.1mA
cP Clock Pulsé ingut (active rising edge) 1.01.0 201A/0.1mA
MR Master Reset input (active-Low) 1011.0 20pA/0. 1mA
00-07 Outputs 20/80 0.4mA/8mA

NOTE:
One (1.0) ALS Unit Load is defined as: 20uA in the High state and 0.1mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
SAGE
L [+3 7
1 2 [ R
Dsa [T] [13] Vec | | . '
Deb E E o7 8 —qcr o h- : & 10 (3
% [3 12] Qs s —qdun K3
Qy E E as Qg Oy Qp O3 Q4 Qg Qg Q| _L
92 (3] 19] a4 ITTTTTT S
a3 [ (3] WR 3 4 5 8 10111213 [ 1
eND [T [8] cp |
[ 2
Veg=Pin1e | 13
GND = Pin 7
August 16, 1988




Preliminary Specification

Shift Register 74ALS164
LOGIC DIAGRAM
Deg ,
2
Dssz—no DQ b ale—D @ DQ D Q D Q D o+
‘ f D D D>
RD | RD RD RD RD RD RD RD
8 (+] 2] o )
cP o - - — T
w2 o _
3 4 5 8 10 1 12 13
Vg = Pin 14 Q Q Q Q
o= tn ) 1 2 Q3 4 Qs Qs Q7
FUNCTION TABLE
INPUTS OUTPUTS
— OPERATING MODE
R|cP | D, | O, | Q |Q----Q
L X x | x L L - L |Reset(dear)
H T 1 { L % G
H U ! h L g % |onif
H 1 h | L Q, Q
H T h h H % A

= High voltage level

= High voitage level one set-up time prior to the Low-to-High clock transition

= Low voltage levet

« Low voltage ievel oné 3et-up time prior to the Low-to-High clock transition

= Lower case letiers indicate the state of the referenced input (or output) on setup time prior
10 the Low-10-High clock transition

= Don'tcare

T = Low-to-High clock transition

8~-rIT

x

APPLICATION
CLEAR
CLOCK
1 1 |
[ R P ]
DATA ——d Dgg Dea
ENABLE —{ Dab Hed o
0g G, Oy O3 Q4 O Qg Oy Qg 04 0, Gy 04 Og G4 O
Dg 0y Dg P53 04 05 D¢ 07 Dg Do Oyg D1y Dyg Dyy Byy Dig
NOTES:
The 'ALS164 can be ded to form sy shift registers of any length.
Here, WO devioss afe combined 1o form & 16-bR shift X
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Preliminary Specification

Shift Register 74ALS164

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating frea-air lemperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage . 05w +7.0 \
Vi input voltage o : : i 0.5t +7.0 v
Iy Inputcurrent ] T 3010 +5 mA
Vour Voltage applied to output in High output state . 0510 +Vcc v
Lour Current applied to output in Low output state ’ 16 mA
Ta Operating freo-gir temperature range - 00 +70 °C
Tsta Storage temperature ; L ] #4510 +150 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Voo | Supply vohage ' 45 5.0 55 v
Vi High-level input voltage 20 ) -V
Vi Low-level input voitage ; 08 v
" Input clamp current -18 mA
low High-level output current 0.4 mA
lo Low-lavel output cutrent 8 mA
Ta Operating free-air temperature range ' 0 70 °C

DC ELECTRICAL CHARACTERISTICS {Over recommendsad opsrating free-air temperature range unless otherwise noted.)

e UumITs
SYMBOL PARAMETER TEST CONDITIONS' e Tybz' ox UNIT
Vo ct10%, V, = MAX, V,, = MIN, | MAX V-2 v
Vou High-level output voltage oc* L H on® cc
=MIN,V, = l, =4 0.2! 0.4 v
Vo Low-level output voltage Vec = MIN. V= MAX o = 4mA 5
Vi = MIN Io = 8mA 035 (05 | v
VIK Input ghmp voltage Vcc = MIN, Il ™ IIK -15 v
Input current at maximum - - .
I, inpust voltage Voo = MAX, V, = 7.0V 100 | pA
™ High-level input current Voo = MAX, VL" 2.1V 20 HA
llL Low-level input current voc = MAX, VI =0.4V 0.1 mA
o> Output current Vg = MAX, Vo, = 2.25V -30 112 | ma
lec Supply cument (total) Voo = MAX 10 mA
NOTES:

1. For conditions shown as MIN or MAX; use the appropriate vaiue specified under recommended operating condjtions for the applicable type.
2. Mtypalvaluoswonvcc-sv Ty=25°C.
3. The output conditions have been d\oun no produce a cumnt that closely approxnmnm one halt of the true shont-ciruit output curent .
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signefics ALS Products Preliminary Specification

Shift Register 74AL5164
AC ELECTRICAL CHARACTERISTICS
‘ LIMITS
Txl 0°C to +70°C
) = SV £10%
SYMBOL PARAMETER | TEsT conpmon %, = SooF - UNIT
R, = 5000
| Mex
fuax Maximum Clock frequency Waveform 1 45 MH2z
Pro i ! 120
:ﬁ‘,}: cpP 't’:g:on doley ‘ Wavetorm 1 35 120 ns
T Propagation delay MR to Q_ Wavelorm 2 20 10.0 s
AC SETUP REQUIREMENTS
e LIMITS
T, = 0°C to +70°C
. v Vo = 5V t10%
SYMBOL  PABAMETER - TEST CONDITION R wsopr | UNT
B . L * R = 8000 )
‘ - Min Max
| Set-up time Waveform 3 100
L) Dn to CP Wavelorm 3 10.0 ns
1 (H) | Hoid time ' Waveform 3 )
4L D, CP Waveform 3 - [ ns
L(H) | CP Puise width, Waveform 1 100
_&{L) High or Low Waveform 1 100 ns
(L) | MR Puise width, Low Wavetorm 2 100 N
thec | Recovery time, R 10 CP Wavelorm 2 60 ns
AC WAVEFORM

Pl’m
G, ' Vu
Wavetorm 1. Delay, To Ou Mester Rosot Width,
vetor m' o put tput, Woevelorm 2. 1o Wm

Wsveform 3. Deie Setup And Hold Times

NOTE: For il wavelonvs, V), = 1.3V.
The shaded areas indicete when the input Is parmitied %0 changs iy predictable ouipul performance.
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Preliminary Specification

Shift Register 74ALS164
TEST CIRCUIT AND WAVEFORMS
r b ty 4 = Ane ()
Voo NEGATIVE v, v
T PuLse N 10% 10% ! aw
Veur bty - ey
our traft) r_,m‘, )‘”
v/
_L Ctl- M POSITIVE 4 m‘,
PULSE L -
= = = = 10% 0%
' - ty 1 o
_ A Vyy =13V
Test Circult for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS FasLy INPUT PULSE REQUIREMENTS
R, = Load resistor; see AC CHARACTERISTICS for value. Ampitode | Rep.Rate |ty | tn, |ty
C.= ::‘:mc oH Ammmcru:mmsdn“ég ':r""v:;::" Capaciiance; 74ALS | asv IMHz | 500ns| 2.0ns | 2.0ns
Ry = Termination resistance should be equal to ZOUT of
pulse generators.
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FEATURES

- Six edge-triggered D-type flip-
flops

- Buffered common Clock

- Buffered, asynchronous Master
Reset

DESCRIPTION

The 74ALS174 has six edge-triggered D-
type flip-flops with individual D inputs and
Q outputs. The common buffered Clock
(CP) and Master Reset (MR) inputs load
and reset (clear) all flip-flops simultane-

74ALS174
Flip-Flop

Preliminary Specification

g TYPICAL 1 TYPICAL SUPPLY CURRENT

TYPE MAX (TOTAL)

74ALS174 60 MHz 11 mA
ORDERING INFORMATION
COMMERCIALRANGE
PACKAGES Vg = 5V£10%; T, =0°C10 +70°C

16-Pin Plastc DIP 74ALS174N
16-Pin Plastic SO 74ALS174D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

5-87

, ously. 74ALS(U.L) | LOADVALUE
PINS DESCRIPTION chm{ow) HIGH/LOW
The register is fully edge-triggered. The 5 Data input 1.01.0 201A/0. TmA
state of each Dinput, one setuptime before | 23 aninps — HAD
the Low-to-High clock transition is trans- | CP Clock Pulse input (active rising edge) 1.0/1.0 20 A0.1mA
ferred to the corresponding flip-flop’s Q | MR Master Reset input(active-Low) 1.01.0 20pA/0. 1mA
output. Q, Qg Outputs 20/80 0.4mA/BmA
All Q outputs will be forced Low independ-  NOTE: I a i .
entof Clockor Data inputs bya Low voltage One (1.0) ALS Unit Load !f defined as: 20pA in the High state and 0.1mA in the Low state.
level on the MR input. The device is useful
for applications where true outputs only are
required, and the Clock and Master Reset
are common to all storage elements.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) -
W T V. 3 4 & 11 13 14
lec
2 03 5 o L
Do [3] E] Ds 9 —cp 3 2
o 3] 73] 04 B b 2 | :
Q4 E @‘0‘ Gy 03 0 O3 0, Oy _s | _7_
o= I FTTIT T
%2 [T] fis] @3 B [ 12
o (8 3]lce LN 15
Vgg = Pin 16
GND = Pin8
August 16, 1988




Preliminary Specification

Flip-Flop | - 74ALS8174

LOGIC DIAGRAM
e
Dy D, D, D, D, L
3 4 s LI | £ %
D°-no."na_oo_g°_ioo
p cp Der b oe D cp > cp hep
Rp Rp Rp Rp Rp Rp
0 ) $ O ©
cr —>o—d T
1 )
V.. »Pin 16 * : 2 U 7 10 2 16
B~ Pins 9 a, a, Q, a, a,
FUNCTION TABLE
I NPUTS OUTPUTS
YT OPERATING MODE
MR CP D Q
L X X L Reset (clear)
H 1) h H Load "1
H T ! L Load 0"
H = High voltage level
L = Low voltage level
X = Don't care

T= Low-to-High Clock transition . .
h =High voltage level one set-up time prior to the Low-to-High Clock transition.
| = Low voltage level one set-up time prior to the Low-to-High Clock transition.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage 0510 +7.0 v
iy Input voltage 0.51t0+7.0 v
b Input current . 30 to +5 .. mA

‘Vour | Voltage applied 10 sutputin High output state 0510 +V v
four Current applied to qutput in Low output state . 16 mA
Ta Operatirig free-air temperature range 010 +70 °C
Tsta Storage temperatufy 6510 +150 °C

'RECOMMENDED OPERATING CONDITIONS
Co LIMITS -
SYMBOL PARAMETER - UNIT
Min Nom Max a
Vee Supply voltage . : 4.5 50 55 v
Vi High-level input voltage 20 | v
Vi " Low-lgvel input voltage . 0.8 7 \"
I Input clamp current -18 mA
o High-level output current 0.4 mA
low Low-level output current ’ 8 mA
T Operating free-air temperature range [¢] 70 °C
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} Signetics ALS Products Preliminary Specification
Flip-FHop 74ALS174
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air tomperature range uniess otherwise noted.)
y uMITS
SYMBOL PARAMETER TEST CONDITIONS ] UNIT
Min | Typ“ | Max
Vpeot10%, V, = MAX, V, = MIN, {5, = MAX Vee2 A
Vou High-evel outputvoltage oc* L H OH cc
Vo, Low-levol output v0 Ve = MIN, V) = MAX o = 4mA < |o2s {04 | v
V,, = MIN 1o = 8mA 035 |05 |V
Vi Input clamp voltage Ve = MIN, l‘ = llK -15 v
Input current at maximum - -
L it voltage Vog = MAX, V, = 7.0V 100 | pA
" High-level input current Voo = MAX, V, = 27V 20 |pA
e Low-level input current Vg = MAX, V, = 0.4V 01 [ mA
3
Io Output current Vcc = MAX, VO = 2.25V -30 -112 | mA
lec Supply current (total) Veo =MAX 11 19 mA
NOTES: :

1. ForeondiﬂomshownuMiNorMAX.mhmmmlmmmmmmmmmbrmww.wn

2. All ypical values are at Vi, = 5V, T, = 25°C.

3. The output conditions have been chosen to produce a current that closely approximates one haif of the true short-ciruit output current | .

AC ELECTRICAL CHARACTERISTICS

LIMITS
T‘ = 0°C to +70°C
SYMBOLU PARAMETER TEST CONDITION Veg = 5V £10% UNIT
L = S0pF
RL = 50002
Min Max
[ fuax Maximum Clock frequency Waveform 1 50 MHz
1 Proj tion delay CP to Q, 3.0 15.0
o pao ’ Waveform 1 50 170 ns
ot Propagation delay MR 0 Q, Waveform 2 8.0 230 ns
‘ AC SETUP REQUIREMENTS
‘ LIMITS
TA = 0°C to +70°C
V‘:c = 5V $10%
SYMBOL PARAMETER TEST CONDITION °|. = 50pF UNIT
R = 5000
, Min . Max
1(H) Set-up time Waveform 3 10.0
1 (L) D, to CP Waveform 3 10.0 ns
t,(H) Hold time Waveform 3 [}
W | D wCP Waveform 3 0 ns
gﬂiH) CP Pulse width, Waveform 1 10.0
4 L) High or Low Waveform 1 100 ns
(L MR Puise width, Low Waveform 2 10.0 ns
tec Recovery time, MR to CP Wavelorm 2 6.0 ns
August 16, 1988 -89



Preliminary Specification

Flip-Flop 74ALS174
AC WAVEFORM
MR XVu Vu
tw(D) tRec
cP Vu
"t pre
Q, Vu
Waveform 1. Propagation Delay, Clock Input To Output, Waveform 2. Master Resat Pulse Width,
Clock Pulse Width, and Maximum Clock Frequency Master Reset to Output Delay and

Master Reset to Clock Recovery Time

Waveform 3. Data Setup And Hold Times

NOTE: For all wavelonms, V,, « 1.3V,
ﬂanlfMIMmmh . bdungolor di oulpit per

TEST CIRCUIT AND WAVEFORMS

; r S tw 4 o AP
T s R -
10% 10% aw
Vour L'm."c) 4 L"vuc")
trutt) tym t
. w ) r— 3% )AUFM
C‘I : e Ve Vu
- - - 0% 0%
’ t d v
VM =13V
Test Circuit for Totém-Poie Outputs input Pulse Definition
DEFINITIONS FANILY . INPUT PULSE REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. Ampliude | Rep. Rate tw tiu L
C = Loadcapadnneeinchdesigandprobocapacitanoe;
L
s00 AC CHARACTERISTICS '°," ] 74ALS 3.5v 1MHz 500ns| 2.0ns | 2.0ns
R; = Termination resistance should be equal to Zoyr of
pulse generators.
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74ALS175

Flip-Flop

" ‘Quad D Flip-Flops

FEATURES

« Four edge-triggered D fiip- flops

« Buffered common Clock

» Buffered, asynchronous Master
Reset

«True and complementary outputs

DESCRIPTION

The 74ALS175 is a quad, edge-triggered
D-type flip-flops with individual D inputs
and both Q and Q outputs. The common
butfered Clock (CP) and Master Reset
(MR) inputs load and resat (clear) all flip-
flops simultaneously.

The register is fully edge-triggered. The
state of each Dinput, one setuptime before
the Low-to-High clock transition is trans-
forred to the corresponding flip-flop’s Q
output.

All Q outputs will be forced Low independ-
entof Clock or Datainputs by a Low voltage
level on the MR input. The device is useful
for applications where both trueand com-
plement outputs are required, and the

Preliminary Specification
TYPICAL TYPICAL SUPPLY CURRENT
TYPE MAX . (TOTAL)
74ALS175 60 MHz 11 mA
ORDERING INFORMATION
: COMMERCIAL RANGE
PACKAGES Voo = 5V£10%; T, = 0°C 10 +70°C
16-Pin Plastic DIP 74ALS175N
16-Pin Plastic SO 74ALS175D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74ALS(U.L) | LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGHLOW
Dy .03 Data inputs 1.01.0 20pA/0.1mA
Clock Pulse input
cpP (active rising edge) 1.01.0 20 A/0.1mA
Master Reset input
MR (active-Low) 1.01.0 20pA/0.1mA
Q;Q, True outputs 20/80 0.4mA/8mA
o,q, Complementary outputs 2080 0.4mA/BmA

Clock and Master Reset are commonto all NO

storage elements.

TE:
One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
R [18] Vec & s 1 13
a0 E . E a3 -l II BI ll
a_o E E _5_3 o . ] 1 ) __:-
Do E @ D3 1 =q un ] >_T
D1 E @ 02 a, Gy 9y Oy Gy 03 O3 O, s ] .
& O ) 5 REREREN ) B
o1 [0 @ 2 ] i
ano 8] o [
Voc-Pin18
GND = Pin 6
February 1988
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Prefiminary Speclﬁcation

Flip-Flop 74ALS5175
A
LOGIC DIAGRAM .
I)° D‘hf D. D,
w ® 02 I
o. @ . Ho e o @ [ °
o cp cp cp
r o J‘>“°._ J<>'D°p- r b
» Lo | ! - :
m "—"4>, - .
; @ @ ® m Gy 00 ) )
Voo Pin 18 8 9 g, o, 6’.0' ’-?’ .
GND < Pin 8 \ .
FUNCTION TABLE
o+ - | .INPUTS OUTPUTS
OPERATING MODE WR cP D, o, o,
Reset (clear) L X X L H
Load "1* H T . h H L
Load "0" H T o L H

H = High voltage level
L = Low voltage level
X = Don't care

T= Low-t0-High Clock transition

h =High voltage level one set-up time pﬁor to the Low-to-High Clock transition.
I = Low voltage level one set-up time prior to the Low-to-High Clock transition.

.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits sat forth in this table may impair the useful life of the device. -
Unless otherwise noted these limits are over the operating free-air tamperature range.)

flMBQ_L_ v PARAMETER RATING UNIT
Vcc Supply voltage 0510 4+7.0 \"
Vin Input voltage 0.510+7.0 v
I *Inputcument .. - v -30 10 +5 mA-~ L
Vour Voltage applied to output in High output state 0510 +Ve o v
lour Current applied to output in Low output state 16 mA-
Ta Operating free-air temperature range Oto +70 °C
Tsre Storage. temperature -85 to +150 ‘ g
RECOMMENDED OPERATING CONDITIONS L
- . ' - LTS L
SYMBOL " 'PARAMETER y UNIT
: Min Nom | Max -
__v&; Supply voltage _ | as 50 | ss5 |7y
Vi _High-level input voltage 20 Ly
Vi Low-level input voltage 0.8 v
IK Input clamp current -18 _—mA
j; ) High-level output current ] -0.4 mA
lo Low-level output current 8 mA
T Operating free-air temperature range 0 70 °C
February 1968 E
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Preliminary Specification

Flip-Flop : 74ALS175
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
, ' } LIMITS
SYMBOL PARAMETER TEST CONDITIONS 1 [UNIT
Min | Typ® | Max
Vou High-level output voltage Voot10%, Vy = MAX, Vy = MIN, I, = MAX [ V-2 v
) ' = = = X 4
Vo, Low-level output voliage Voo = MIN, V, = MAX lo = 4mA 025 | 0 v
VIH = MIN |0L =8mA 035 | 05 v
Vi Input clamp voltage Veg =MIN, I =1 -1.5 v
Input current at maximum - -
h bt voliage Vg = MAX, V, = 7.0V 100 | pA
™ High-level input curent Voo = MAX, V =27V 20 WA
I Low-level input current Vg = MAX, V, = 0.4V 01 [mA
1o Output curment Voo = MAX, Vg = 2.25V -30 112 | mA
lee Supply current (total) Ve = MAX 9 14 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typica! values are at Voo = 5V, T, = 25°C.

3. The output conditions have been chosen to produce a current that closely approximates one half of the true short-ciruit output cuvrem,los,

AC ELECTRICAL CHARACTERISTICS

LIMITS
T°= 0°C to +70°C
. 5V 110
SYMBOLU PARAMETER TEST CONDITION e =5V % UNIT
CL = 50pF
RL = 500Q
Min Max
fuax Maximum Clock frequency Waveform 1 50 MHz
Pi ation _dela; 30 150
by CPob, or 8: Y Waveform 1 50 170 ns
oy Propagation delay MR 10 Q_ Wavelorm 2 5.0 18.0 ns
o Propagation delay MR 10 T - - Waveform 2 8.0 23.0 ns
AC SETUP REQUIREMENTS
LIMITS
'l'A = 0°C to +70°C
VOC = 5V +10%
SYMBOL PARAMETER TEST CONDITION C, = S0pF UNIT
RL = 5000
Min Max
t’(H) Set-up time Waveform 3 100
t'(L) Drl to CP . Waveform 3 ) 10.0 ns
\h(H) Hold time Waveform 3 [}
(h(L) Dn to CP Waveform 3 [} ns
%H) CP Pulse width, Waveform 1 10.0
! L) High or Low Waveform 1 10.0 ns
(L) | MR Pulse width, Low Waveform 2 100 ns
Yec Recovery time, MRt CP Waveform 2 6.0 ns
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Preliminary Specification

Flip-Flop 74ALS175
AC WAVEFORM
o r —— B S S
o v W' |
& o Vu =

Waveform 1. Clock to output delay and clock puise width

Wavetform 2. Master resst to output delay, reset pulse

width, and master reset to clock recovery time

On L) \) Vu Vu
tg(L)etnll) ta(H) *etp(H)

cP

Waveform 3. Data setup time and hold times

NOTE: For al waveiorms, V), = 1.3V.
The shaded areas indicate when the input is itted to change for pradictable output pe

TEST CIRCUIT AND WAVEFORMS

d ANP (V)

'
0% w 0%
NEGATIVE | Y v v
PULSE ” "
% 0av

10%
Vour L“m.(') 4 L“‘u.u(')

t (t tom (t
nalty r‘ ™ )Auvm
e R POSITIVE -
I PULSE Vu Vu
= = = 10% 0%
| ty ! o
VM =13V
Test Circuit for Totem-Pole Outputs Input Pulse Definition

DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R, = Loadresistor; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate tw | tnw | Y

CL = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.

Ry = Termination rasistance should be equal to ZOUT of
pulse generators.

74ALS 3.5V 1MHz 500ns| 2.0ns |2.0ns
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FEATURES

« Synchronous, reversible counting

+ Asynchronous paralief load capa-
bility

« Cascadable without external logic
« Single up/down control input

DESCRIPTION

The 74ALS191 is a presetiable 4-bit Binary
up/down Counter. It contains four edge-trig-
gered master/slave flip-flops with internal
gating and steering logic to provide asynchro-
nous preset and synchronous count up and
count down operations. Asynchronous paral-
lel load capability permits the counter to preset
to any desired number. Information present on
the paralle! data inputs (Do'oa) is loaded into
the counter and appears on the outputs when
the parallel load (PL) input is Low.This
operation overrides the counting function.
Counting is inhibited by a High level on the
count enable (CE) input. When TE is Low,
internal state changes are initiated. Overflow/
underflow indications are provided by two
types of outputs, the Terminal Count (TC) and
Ripple Clock (RC).

The TC output is normally Low and goes High
when the count reaches zero in the count-
down mode or “15" in the count up mode. The
TC output will remain High until a state change
occurs, either by counting or presetting, or

J4ALS191
Counter

Up/Down Binary Counter With Reset and Ripple Clock

Preliminary Specification
TYPICAL SUPPLY CURRENT
TYPE TYPICALY (TOTAL)
74ALS191 40MH2 12mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 5V£10%; T, = 0°C 10 470°C
16-Pin Plastic Dip 74ALS191N
16-Pin Plastic SO 74ALS191D
INPUT AND QUTPUT LOADING AND FAN-OUT TABLE
T4ALS(U.L. LOADVALUE
PINS DESCRIPTION WGHLOW |  HIGHLOW
D, - D, Data inputs 1.0/1.0 20pA/0.1mA
CE Count enable input (active Low) 1.0/1.0 20pA/0. 1mA
CP Clock input (active rising edge) 1.01.0 20A0.1mA
Asynchronous paralle! load control input
[ ! yr | 1.0/1.0 20pA/0.1mA
Up Up/Down count control input 1.0/1.0 20pA/0.1mA
Q, b -Q, . Flip-flop outputs 20/80 0.4mA/BmA
RC Ripple clock output (active Low) 20/80 0.4mA/8mA
TC Terminal count output 20/80 0.4mA/SmA
NOTE:

One (1.0} ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.

until U/D is changed. TC output should not be
used as a clock signal because itis subject to-
decoding spikes. The TC signal is used inter-
nally to enable the RC output.. When TC is

High and TE is Low, the RT follows the clock
pulse. The RC output essentially duplicates
the Low clock pulse width, although delayed in
time by two . gate delays.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
'ALS191 ‘ALS191 ‘ALS191
D1E Evcc B1109 CTR DIV 10
4
Q4 [2 N1
12 5] 0 MDOWN]  2(CTx0jZ6 jz—
Qg 3] 4] cP M3UP) 3(CT-9)28
CE[1] 3] AT Y, Drana. sa1 P2
upn[5] 2] Tc Ge
a,[E] nks LN s Loany
-
Q, (7
s E O2 15 S0 m + 1.
ano [¢] 9] D3 3267 1 | 2
10 2 )
s 1 K
TOP VIEW Vog=Pin 16 A 8] —T
GND=Pin8
August 16, 1988
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Preliminary Spoclﬂccﬁon’

" Counter 74ALS191
LOGIC DIAGRAM
-
o 2> I I

= ié q b 1 jJ J1 f,) 1
?—*”]_ *'-."'i_ *'-."'],-'-— *",’T'-_.

MODE SELECTION FUNCTION TABLE

INPUTS ) OUTPUT
L D = | cp 0. q, OPERATING MODE
L X X X L L
H L I 1 X |{Countup Count up
H H 1 1 X | Count down | Count down
H X H X X | Nochange | Hold (do nothing)

TC and RC FUNCTION TABLE

INPUTS TERMINAL COUNT STATE OUTPUTS
Up| CE|cp|q, |a |a [ o [1c [re
H H X H H H H L H
L H X H H H H H H
L L u H H H H { u
L H X L L L L L H
H H X L L L L H H
H L u L L L L i u
H = High volage level _
h = High voitage lsvel one set-up ime prior 1o the Low-10-High clock transition
L = Low voiage level
| = Low voitage level one set-up time priar 10 the Low-10-High clack wansition
X = Don'tcare
T = Low-10-High clock ransition
= L
U 2 I ook raneton
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Preliminary Speciication

Counter

74ALS19

APPLICATIONS

E
|
SRS

S8g
$a5]

& N-stage using Mipple Cleck

<1 4 L

IGD--l_d

CLOCK

1

[ [

8. Synchrenous N-stage Countar with Cemmen Clock using Rippils /Cleek

ctock

= =

L L

Uo o L]
ot [ ce
cr c» cr

e -

* 2 Corry Gate

€. Synchreneus N-stags Ceunter with Cemmen Clesk and Parralisl Gated Terminal Count

Figure 1

The 'ALS191 simplifies the design of multi-
stage counters, as indicated in Figures 1a and
1b. In Figure 1a, each FC outputis used as the
clock input for the next higher stage. When the
clock input source has limited drive capability
this configuration is particulary advantageous,
since the clock source drives only the first
stage. It is only necessary 1o inhibit the first
stage to prevent counting in all stages, since a
High signal on TE inhibits the T output pulse
as indicated in the Mode Select Table. The
timing skew between state changes in the first
stage and the last stages is represented by the

August 16, 1988

cumulative delay of the clock as it ripples-
through the preceding stages. This is a disad-
vantage of the configuration in some applica-
tions.

Figure 1b shows a method of causing stale
ehangé to occur simultaneously in afl stages.
The output signals propagate in ripple
fashion and all clock inputs are driven in par-
allel. The Low state duration of the dlock in this
configuration must be long enough 10 allow the
negative going edge of the FIT signal © ripple
through o the last stage before the clock goes
High. Since the KT output of any package

5-97

goes High shortly after its clock input goes
High, there is no restriction on the High state
duration of the clock.

in the Figure 1c, the configuration shown
avoids ripple delays and their associated re-
strictions. The combined TC s# from off
the preceding stages forms the CE input signal
for given stage. An enable signal signal must
also be included in each carry gate in order to
inhibit counting. Sinoe the TC output of a given
stage is not affected by its own CE, the simple
scheme of Figure 1a and 1b does not apply.



Preliminary Specification i

Counter 74ALS191

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air tamperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 05t 470 v
V|N Input voltage 0.5t +7.0 v
In Input current -30 to +5 mA
Vour Voltage applied to output in High output state 05t +Vcc v
lout Current applied to output in Low output state 16 mA
Ta Operating free-air temperature range Oto +70 °C
Ts1a Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage 45 5.0 55 v
Viu High-level input voltage 20 v
N Low-level input voltage 0.8 v
I Input clamp current -18 mA
bom High-level output current 0.4 mA
loy Low-level output current 8 mA
Ta Operating free-air temperature range [+] 70 °C

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER -~ TEST CONDITIONS' > UNIT
. Min | Typ° | Max
VoH High-level output voltage Vect10%, Vi =MAX, Vy =MIN, 15, =-04mA Vo -3 \
Voo = MIN, o = 4mA 025 (04 | v
Vou Low-level output voltage Vi = MAX, ' Py oas [ os v
Vi = MIN oL = } X |
VIK Input clamp voltage Vcc = MiIN, h =k 0.73 | -15 v
Input current at maximum
], input voltage Voo = MAX, V, = 7.0V 0.1 mA
" High-level input current Vee = MAX, V=27V 20 HA
" Low-level input current Vee = MAX, V, = 0.4V 0.1 mA
1o Output current Voo = MAX, Vg = 225V -30 112 | mA
lec Supply current (total) Vg = MAX 12 22 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. Al ypical values are at Voo = 6V, T, = 25°C.
3. The output conditions have been chosen to produce a current that closely approximates one half of the true short-ciruit output current,l .

August 16, 1988 5-98



Preliminary Specification

Counter

74ALS191

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA = 0°Cto +70°C
Voc =5V £10%
SYMBOL| PARAMETER. TEST CONDITION C, =50pF UNIT
RL = 500Q
Min Max
fuax Maximum clock frequency - Waveform 1 30 MHz
t Propagation delay 3 18
t:hl: CP 1o on Waveform 1 3 18 ns
t Propagation delay 8 31
Phlc CPioTC Waveform 1 8 a4 ns
P i 5 20
:":,L‘”L PR delay Waveform 2 5 20 ns
t Propagation delay 4 18
tzﬁ SR HC Waveform 2 4 18 ns
Propagation delay 15 37
:ﬁm D 1o Waveform 2 10 28 ns
t Propagation dela; 8 25
P,L_:: U/D to TC d Waveform 4 8 25 ns
Propagation delay 4 21
ton
toHL Dn to Any Output Waveform 3 4 21 ns
Propagation delay 8 30
::& FL—F: ‘Any Output Waveform § . 8 - 20 ns
AC SETUP REQUIREMENTS
LIMITS
| T, =0°Cto +70°C
Vec =5V £10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF UNIT
‘ RL = 5000
\ Min Max
t.(H Setup time, High or Low 20
\ (:gg_)) D, u,p‘m: 0 Waveform 6 20 ns
| (H) Hold time, High or Low 5
k3
; L D, PL Waveform 6 5 ns
tup time, Lot
L £ cP v Waveform 6 20 ns
Hold time, Low
(X8 to CP Waveform 6 0 ns
t(H) Setup time, High or Low 20
(L) Ubwce Waveform & 20 ns
ta(H) Hold time, High or Low 0
(L) ) Waveform 6 0 ns
H - CP Pulse width, 16.5
&L)) High or Low Waveform 1 16.5 ns
1) Li w,t Pulso wicth, Waveform 5 20 ns
taec g_ce:vce'r’y time Waveform 5 20 ns
August 16, 1988 5-99




Preliminary Specification

Counter

74ALS191

AC WAVEFORMS

Yoy

\{) Vu

Waveform 1. Propagation Delay, Clock Input To
Output, Clock Puise Wiith, and Maximum Clock

nquoncy
Dl\ V-
Ly
RC,TC
e, \

Wavatorm 3. Propagation Delay, Non-Inverting Path

P N tw (L) —e
taec
cp Vu
'rc.o,.__' e \
fic.an Vu /—

Waveiorm 5. Parallel Load Puise Width,Parallel Load to
Output Delay and Paraliel Load to Clock Recovary Time

Un, o,

Vi
o o '
Vu R-_C, TC Vu V.

NOTE: For all waveforms, V, = 1.3V.
The shaded ar¢as indicate when the input is permitted to change for predictable output performance.

\{"]

t oL
Waveform 2. Propagation Delay, Clock, Clock
Enable or Up/Down to Ripple Clock Output

Vu Vi

Waveform 4. Propagation Delay, inverting Path

Wavstorm 6. Data Setup And Hold Times

TEST CIRCUIT AND WAVEFORMS
0% I ‘w
Ve wneaatve | N v,
]
10%
Vin ‘ Vour L-.m“ ')
aenenkion —D—y— 0w )
Ar c R, %
.% 1 ‘T il PO
! ' w
Vyg= 13V
Test Circuit For Totem-Pole Outputs Input Pulse Definition
DEFINITIONS ' INPUT PULSE REQUIREMENTS
R, = Loadresistor; see AC CHARACTERISTICS for vaive. FAMILY N R
C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate tw | tnm [ 'ne
see AC CHARACTERISTICS for value. s ~ o
= Termination resistance should be equal 1o 2, ;7 of 3. 1 500ns| 2.008 1 2.0ns

pulse generators.

August 16, 1988
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FEATURES

« Synchronous, reversible counting
» Asynchronous p'inllol load capa: -
- bility

+ Cascadable without external logic
« Asynchronous reset (clear)

DESCRIPTION

The 74ALS193 is a presetiable 4-bit Binary
up/down Counter. Saperate up/down clocks,
CPU and CP, respectively, simplify operation.
The outputs g-angofsme synchronously with

the Low-to-High transition of either Clock input.:

ithe CP  clock is pulsed while CP
High, the Hevice wi sount up...if CP

while CPU is held High, the device will count
down. The davice can be cleared at any tmse
by the asynchronous reset pin — it may also be
loaded in paraliet by activating the asynchro-
nous parallel load pin. Inside the device are
four masier/slave JK flip-fiops with the neces-
sary steoring logic to provide asynchronous
resat, preset load, and synchronous count up
and courit down functions. One clock must be
held High while counting with the other to avoid
either counting by two's or not at all, depending
on the state of the first JK flip-flop which cannot
toggle as long as either clock inputis Low.: Ap-
plications requiring reversible operation must
make the reversing dacision while the activat-
ing clock is High to avoid erroneaus couats.

is held

% pulsed

74A1LS193
Counter

Synchronous Pressttable 4-Bit Binary Counter With Seperate Up

and Down Clocks

Preliminary Specification
TYPE TYPICAL f ., TYPICAL SUPPLY CURRENT
(TOTAL)
74ALS193 40MHz 12mA
ORDERING INFORMATION .
COMMERCIAL RANGE
PACKAGES Voo = SVE10%; T, = 0°C fo +70°C
16-Pin Plastic Dip N74ALS193N
16-Pin Plastic SO N74ALS193D
INPUT AND OUTPUT LOAD_ING AND FAN-OUT TABLE
7AALS{U.L) | LOADVALUE
PINS DESCRIPTION WOHAOW | HIGHLOW
D,- D, |[Datainputs. ) 1.0/1.0 20pA/0.1mA
CPU Count up clock (active rising edge) 1.01.0 20uA/0.1mA
1. . GPp Count down clock (active rising edge) 1.0/1.0 20uA%0.1mA
— " .
Asynchronots paraliel load control input
T o Syna T P2 1.01.0 201A/0.1mA
MR Asynchronous master reset input 1.0/1.0 20pA/0.1mA
Q,-a, Flip-flop outputs 20/80 0.4mA/BmA
Tﬁu Terminal count up output (active Low) 20/80 0.4mABMA
T, Terminal count down output (active Low) 20/80 0.4mA/BmMA

NOTE: - :
One (1.0) ALS Unit Load is defined as: 20uA in the High state and 0.1mA in the Low state.

10 go Low. TC,; will stay Low unél CP, goes
High again. Likewise, moTc‘.‘Douwmugo
Low when the circuitis in the zero state and the
CP, goes Low. The TT outputs can be usad

Master Reset (MR) is active it will override the
clock inputs, unless the clock is already Low.
In that case, the next Low-to-High transition of
that clock will be interpreted as a legitimate

The Terminal Count outputs (T&U TC,.) * asadocksignal to'the next higher order circuit  signal and will be counted.
are normally High. When the cirouit hgs in a-multistage counter, but will be dalayed by . .
reached the maximum count of 15, the next iwo-gate delays from the original CP signal.
High-to-Low transistion of CP,, will cause TC;,  When the asynchronous Paraliel Load (PL) or
PIN CONFIGURATION . LOGIC SYMBOL LOGIC SYMBOL(IEEEIIEC)
151100 .
8l v CTRDIV 18
il Voo LIL) .
15} °o Do D| 0:5:» ) ‘t >2. 1CTa15 Nz_
4] MR 1 —d rL C —jo. - 1
%o R I SR =
2] TSy 4 —]cPo Tcp 13 N by
14 —f MR '—H c3.;
oy 5 -
; e | B
2.1 Dy 3267 L o) 2
) 1. []
- ’ Il 7
TOP VIEW Veg=Pin 16 — o] —
GND = Pin8

August 1988
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Preliminary Specification

Counter . 74ALS193
LOGIC DIAGRAM ,
R
DY .

=
r =
=

a o a Q a Q
| | |
» e
- L
Vg =Pin 16 Y= : Ys Yr
GND-pins Qy Q, a, Q,
MODE SELECTION TABLE
INPUTS OoUTPUTS OPERATING

MRIPL |cP, /cP [ Do [ D1 | D2 [ Ds [ao [a1 | @2 a3 [TE, [TC, MODE

H | X X L X X X X L L L L H L | Reset (clear)

H {X X H X X X X L L L L H H

L L H [ L L L L L [ L L H L

L L} X 4 H L L L L L L|L L H H | Paraliel load

L |t L H H H H H H H H H L H

Lt jL H X | H H H H H H H H H H

LIH]ITIH]I X[ X | X]| X Count up HT | H [Countup

L |H H T X X X X c;ayntdwn H | H® [Count down
H = High vohage level :
h - mmvduphvdmmwdmpwbmw»wghdod(miﬂon
L = Low voitage level
! = Lmvdtn-MmutwmwabmowaMdod(mdﬁon
X = Don'tcare
T = Low-to-Highclock ransition -
NOTES: » ] ; X
1.T¢, -CP anormnmlcoumup(HHHH) : E st
2 TE"'-cP at orminal count down (LLLL). ’
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Preliminary Specification

Counter 74ALS193

FUNCTIONAL WAVEFORMS (Typical reset, load, and count sequences)

w [
|
T (I
L O
o -
It el e e e
m "____“___—“'__—_"‘“___::::
—_l—"__l l _____________________
——e e
e T i
—_ e
e A I T T
et
o _ L U LTI
IR I
w0 T auipSpNpNpiny
i i | : I
— [ I 1 | I
“°___!_|___J'||lll|IIIIIFIII
o L T
R | : ] | | 1
" —r ! : . : : 3 :
— | 1
@ _ 14 I L L [ |
M| Ll I I 1 ]
fou (I bl | L | I |
b || I | | ]
oo 1 | L] I
Iol |13| 14 15 0 1 2 1 (] 5 14 13
A A | 4——————— COUNT UP —’| COUNT DOWN
RESET L.OAD
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Preliminary Specification

Counter

74ALS193

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful kfe of the device.
Unléss otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT- -
Vee Supply voltage 0510 +7.0 v
Viy Input voltage 05147.0 v
I Input current -30 to +5 mA
Vour Voltage applied to output in High output state 051 *VCC v
bout Current applied 1o output in Low output state 16 mA
Ta Operating free-air temperature range 0to +70 °C
T,STG Storage temperature 6510 +150 °C

RECOMMENDED OPERATING CONDITIONS
' ' LTS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 50 55 vV
Viu High-level input voltage 20 v
Vo Low-level input voltage 0.8 v
Ix Input clamp.current -18 mA
low High-level output curent 0.4 mA
lou Low-level output current 8 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS

(Over recommended operating free-air temperature range unless otheérwise noted.)

LUMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
Vou | MHigh-evel output votage Voct10%, V, = MAX, V= MIN, 1o, = -0.4mA [Voe - Y
’ Vcc = MIN, 'OL = 4mA 025 | 0.4 v
VOL Low-level output voltage VIL = MAX,
. . VIH = MIN lOL = 8mA 035 | 05 Vv
VIK Input clamp voltage V‘;c =MIN, I, =1, 073 { -15 v
Input current at maximum
|| input voltage VCC = MAX, V' = 7.0V 0.1 mA
lIH High-level input current Vcc = MAX, V| =2.7V 20 pA
I Low-level input current Vec = MAX, V, = 0.4V 01 [ mA
1o Output current Ve = MAX, Vg = 225V -30 112 | mA
lec Supply current (total) Vcc = MAX 12 22 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value spacified under recommended operating conditions for the applicable type.
2. All typical values are at Ve = 5V, T, = 25°C.
3. The output conditions have been chosen to produce a current that closely approximates one half of the true short-ciruit output current,l .
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Preliminary Specification

Counter

74ALS193

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA = 0°C {0 +70°C
V, 5V $+10%
SYMBOL| PARAMETER TEST CONDITION °8 '. N UNIT
L = 50pF
RL = 500Q
Min Max
fuax Maximum clock frequency Waveform 1 30 MHz
Propagation delay 4 19
t:,‘;;'t‘ CP, 0r CPy 10 Q| Wavsform 1 4 17 ns
Propagation defay 4 16
tﬁ CP 10 &, or CPy 1o TT,, Waveform 2 5 18 ns
Propagation delay 8 30
m FlwQ, Waveform 4 8 28 ns
Propagation delay 8 30
tw o %u or TC,, Waveform 4 8 28 ns
Propagation delay 8 30
:‘;ﬁ D, b Q, Waveform 3 8 28 0s
Propagation delay 8 30
tﬁ D, to %U or TCp, Waveform 3 8 28 ns
t Propagation delay 5 - 17 ;
PHL MRwQ, - ) Waveform 4 5 17 ns
P tion dela 8 30 ;
::& MR TC,, or'l'bi Waveform 4 8 28 hs
AC SETUP REQUIREMENTS
uMITS
TA = 0°C 10 +70°C
V.. = 5V £10%
SYMBOL PARAMETER TEST CONDITION c‘éL = 50pF UNIT
RL = 500Q
Min Max
(H) Setup time, High or Low 20
::(L) D, PL Waveform 6 20 ns.
(H) Hold time, High or Low 5 :
?‘(L) D, BC Waveform 6 5 ns
W) CPy, or CPy, Pulse width, 165
4 [(R] High or Low Waveform 1 165 ns
(:Pu or ch Pulse width Low
(L) {change of direction) Waveform 1 20 ns
(0 | [T Puise width, Waveform § 20 ns
t,(H) Mighpuse width, Waveform 4 10 ns
Recovery time Waveform § 20
rec PLto CP, or CPp } “ b
Recovery time Waveform 4 20
thec MR to CP,, or CPyy o ne
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Counter 74ALS193

AC WAVEFORMS

CPy; . CP,
v-~o Va

LT

.75,
‘Wavetorm 2. Propagatien Delay, Clock to
Teminal Count Cutput

vy Vi

Wavelormm 1. IWMMM oput To

Clock Pulse Width, and
ll Clock Frequency

: MR Ao—tw (H) s,
[ Ve ?_ [
o [~ CPy ., CPp ™
Tcy. %y, v U ]
u » Sy 00 e toun o™
Wavelorm 3. Propagation Delay, Deta te Output g~y
™,.0, Vu
veform 4. Master Rieset Puise Width,Master Resst 1o
T Nty e = °mmunwm-mu.?wuym
- reo 4
CPy . CPp Vu
t
Ty R0, [ g
€y %p.0, Yu

Wavelonn 8. Data Setup And Hold Times

NOTE: For all waveforms, V,, = 1.3V,
The shndod areas indicate when the input is permitted to ehnnge for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

0% tw vy ANP (V)
Vee
[ easave v
10% ms
Vin Vour L"m('.) —l L"n.u(‘)
e OR [XThy truatt) r— tra(ty
AMP (V)
Ry c R, 0% 0%
L POSITIVE
L 1T R | v "
- = = = = = 1% ) 0%
! tw y (X7
V =13V
Test Circult For Totem-Pole Outputs Input Pulu Definition
DEFINITIONS
R, = Loadresisor; see AC CHARACTERISTICS for value. FAMILY MNPUT PULSE REQUIREMENTS
C = L oad capacitance includes jig and probe capacitance; Ampltude | Rep.Rate'| t, |t [ty
see AC CHARACTERISTICS for value.
Rr = Termination resistance should be equal to sz of 74ALS 3.5V 1MHz 500ns | 2.0ns | 2.0ns ,
pulse generators.
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FEATURES
= Octal bus interface

« 3-State buffer outputs sink 24mA

and source 15mA
« The -1 version sinks 48mA |
within the £5% Vcc range

DESCRIPTION

The 74ALS240A is an octal bufferthatis

ideal for driving bus lines or buffer mem-
ory address registers. The outputs are all

J4ALS240A, 74ALS240A-1

Buffer

_Octal Inverter Butfer (3-State)

Product Specification
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74ALS240A 45ns 15mA
74ALS240A-1 45ns 1SmA
ORDERING INFORMATION .
COMMERCIAL RANGE
PACKAGES Vg = SVEI0%; T, = 0°C 1o +470°C
20-Pin Plastic DIP 74ALS240AN, 74ALS240A-1N
20-Pin Plastic SOL 74ALS240AD, 74ALS240A-1D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

capable of sinking 24mA and sourcing up 74F(U.L) LOADVALUE
to 15mA, producing very good capacitive PINS DESCRIPTION HIGHLOW | HIGH/LOW
drive characteristics. The device features 1 Data i 1.0/1.0 20pA0. 1mA
two Qutput Enables, OF,, and OF,, each ;E bGnE ot8 Mpus__ -
controlling four of the 3-state outputs .The 2O Output enable inputs (active Low) 10/1.0 20pA0.1mA
74AL.S240A-1 sinks 48mA if the ch is Y ,-Vbn Data outputs 750/240 15mA/24mA ©
limited to 5.0V + 0.25V. L
Yo Yon Data outputs (-1 version) 750/480 15mA/48mA
NOTE:
One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1
ENt
d "w 2
7 15 1: 1 IJ
| | I ‘ | L o
lu'm'u'u'u‘m'n'n b i3
1—cOE, . "
10 —oOE,, - e
Yao Va1 YazYe3YeeVe1YoaVes L 2
. whi
191614123 § 7 9 1 PL
B T
Voo =Pin20 = —
GND = Pin 10
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Product Specification

Buffer " ” 74ALS240A, 7T4ALS240A-1

LOGIC DIAGRAM _ FUNCTION TABLE
, " INPUTS OUTPUTS
o i fpo—tt v BE |1, |OF | & |V | ¥
a . a b
o ‘_E\_': Vi L L L L H | H
e . Ll H | L H L L
tl H X H X z Z
ot | 2 o H = Highvoitage level -
qf L = Lowvoltage level
oE o> ; - mtnmm “oif” state

w !
Voo = Pin 20 t
GND = Pin 10 a_"_cP_

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 0.510 +7.0 v
Vu Input voltage 051 +70 v
I Input current 3010 +5 mA
Vour Voltage applied to output in High output state -0.5 0 +Vo v
lout Current applied to output in Low output state All versions 48 mA
Yout Current applied 1o output in Low output state -1 version only 96 mA
Ta Operating free-air temperature range Oto +70 °C ’ ‘
TSTG Storage temperature -85 to +150 °C |
RECOMMENDED OPERATING CONDITIONS
] ) LIMITS
SYMBOL PARAMETER UNIT !
Min Nom Max
Vee Supply volage as 50 55 v
Vi High-level input voltage » 20 v
Vi Low-level input voltage 0.8 v
[ Input clamp current ‘ ] -18 mA
Ton High-level output current : ' ‘ RT3 mA
low Low-level output current All versions 24 mA
lo Low-level output current -1 version only 48’ mA
Ta Operating free-air temperature range 0 70 °C
NOTE:
1. The 48mA limit appiies only under the condition of Vi, = 5.0V 4 5%.
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Product Specification

Buffer- 74ALS240A, 74ALS240A-1

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air tomperature range uniess otherwise noted.)

uMIiTs
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ? | Max
Voo t 10% logy = -O-4mA IV 2 v
. V.L = MAX
Vo High-level output voitage v MIN vy, = MIN loy = 3mA 24 | 3.2 v
cc” 20 v
'OH = -15mA 8
A' | = 12mA X 4 V
versions Vec = MIN Vi = MAX IOL 24mA T
VoL Low-level output voltage Vy, = MIN oL * 035 05 |V
-1 version Ve = 475V lo = 48mA 035( 05 |V
Vik Input clamp voltage Veg =MIN, ) =y 07315 |V
l Input current at maximum = =7,
' input vottage . Voo = MAX, Vi = 7.0V 01 | ma
Tyt High-level input current Vg = MAX, V, =27V 2 | A
" Low-level input current Vcc = MAX, V| =04V 0.1 | mA
| Off-state output current -
ozH High-level ge eppiied VOC MAX, Voa 2.V 20 | pA
) Off-state output current Voo = MAX, Vo= 0.4V -
on Low-level e applied _¢cc o 20 | pA
lo Short-circuit output current® Voo = MAX. V= 225V ' -30 -112 | mA
lecH ‘25 | 11 (mA
lee Supply current (total) looL Vg = MAX 195| 23 |ma
lccz 23 30 [mA

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the-applicable type.
2. Al typical vaiues are at V. = 5V, T, = 25°C.

3. The output conditions have been chogen 1o produce current that closely approximates one half of the true short-circuit output current, |oe.
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Buffer 74ALS240A, 74ALS240A-1

AC ELECTRICAL CHARACTERISTICS

LIMITS
'l’A =0°C to +70°C
Vcc =5V +10%
SYMBOL PARAMETER TEST CONDITION G, = 50pF UNIT
RL = 5000
. Min Max
oL Propagation delay 2.0 9.0 ns
1 tore. I, V:a Wavetorm 1 20 90 ns
toz Output Enable time Waveform 2 2.0 10.0 ns
ton to High or Low level Waveform 3 3.0 12.0 ns .
oz | Output Disable time Waveform 2 20 10.0. ns
1oz to High or Low level Waveform 3 3.0 120 ns
AC WAVEFORMS
o _vvwo.sv
W Enable Time T X
mmzuwwmﬁm’?mw wmms &mwﬂmm;;om
NOTE: For ak wavelorms, V,, = 1.3V.
TEST CIRCUIT AND WAVEFORMS
Voo
1 Lor.u N -
premy ty el
NEGATVE Vi Ya
- Puse 10% 10% w
“T ™oy -t )
Teat Circult For 3-8tate Outputs ) e ) oty
SWITCH POSITION posvE o -
PULSE Ve Vu
TEST SWITCH 10% 5 10%
- ‘w J o
o2 closed
tp o VM = 1.3V
Al A open Input Pulse Definition
DEFINITIONS
R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUY PULSE REQUIREM
c'_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate YW | Y c.m,_
s00 AC CHARACTERISTICS for value.
RT = Termination resistance should be equal to ZOUT of T4ALS 35V 1MHz 500ns| 2.0ns | 2.0ns
. pulse generators.
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FEATURES

+ Octal bus interface

« 3-State buffer outputs sink 24mA
and source 15mA

« The -1 version sinks 48mA 1
within the £5% Ve range

DESCRIPTION

The 74ALS241A is an octal buffer that is
idealfor driving bus lines or buffer memory
address registers. The outputs are all ca-
pable of sinking 24mA and sourcing up to
15mA, producing very good capacitive
drive characteristics. The device features
two Output Enables, O, and OE,, each
controlling four of the 3-state outputs.The
74ALS241A-1sinks 48mA if thevcc is lim-
ited to 5.0V £ 0.25V.

PIN CONFIGURATION

J4ALS241A, 74ALS241A-1

Buffer

- Octal Buffer (3-State)
Product Specification
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
) DELAY (TOTAL)
74ALS241A 4.5ns 18mA
74ALS241A-1 4.5ns 18mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg =5V210%; T, =0°C 10 470°C
20-Pin Plastic DIP 74ALS241AN, 74ALS241A-1N
20-Pin Plastic SOL 74ALS241AD, 74ALS241A-1D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

‘ X Y
PINS DESCRIPTION e | reiowe
lan on Data inputs 1.01.0 20§A0.ImA
E. OEb Output enable inputs (active Low) 1.0/1.0 20pA/0. 1mA
Yor Yom ‘Data outputs 750240 - | 15mAR4mA
Yer Yon | Data outputs (-1 version) 750/480 15mA48mA

One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA i he Low staie.

LOGIC SYMBOL LOGIC SYMBOL (IEEENEC) _
! (1]
LA P
2 468 1715 1318 . C
HEEREER =] o]
Tasharlaad st nolnilnatng L. |

1= ok,

‘l.jug ._- —
Yoo Ya1 Va2 YaoYoe¥s1Ya2Yea L |2
FTTrTrn L w] 2
W14 123 878 - .

L 7

n 9
Vc=Pn20 ] [
GND = Pin 10

October 8, 1987

5-111




Signetics ALS Products Product Specification

Buffer | 7AALS241A, 74ALS241A-1
LOGIC DIAGRAM . . FUNCTION TABLE

. ) : INPUTS OUTPUTS
o ——?‘3 Y OE- Il OEb Ib Ya vh
I ‘_t__'s Y L L H L L L
. v H H H H H
' 'n—‘%]‘-l Ya x | v | x|z |z

la LtLi Yo - H = High voltage level

L = w‘[v:‘:r?”.w

_-L“DJ )Z( : Drﬁ%':\inpgdmce “off” state

O
h" H . 3 Y
..."_.E___" Y

M

p
'w-—-E__’.
Vw-mm -

GND=PIn10 .

e -

ABSOLUTE MAXIMUM RATINGS (Operation beyond the timits set forth in this table may impair the useful life of the device.
Unless otherwise noted these fimits are over the operating free-air tamperature range.)

SYMBOL PARAMETER RATING UNIT
Vec Supply voltage - : 051 +7.0 v
Vi Input voltage 0510470 v
I input current 3010 +5 mA
Vour Voltage applied to output in High output state 0510 +Voo v
lout Curment appliad to output in Low output state All versions 48 mA
lour Current applied to output in Low output state -1 version only 96 mA
Ta Operating free-air temperature range 0t +70 °C
Tst1a - RN Storage temperature . -65 to +150 °C

‘RECOMMENDED OPERATING CONDITIONS
o ~ LIMITS -
SYMBOL | PARAMETER UNIT
' . Min Nom Moax ’
Ve Supply voltage ‘ ‘ 45 50 55 ‘v
Vy High-leve! input voltage G 20 v
Ve Low-level input voltage n ' 08 v
™ Input clamp current ) o -18 mA
Ton | Highievel output coment , ET: mA
lo Low-level output current , All versions s 24 mA
lo ~ Low-level output cumment -1 version only ) 48 mA
Ta Operating free-air temperature range 0 - 70 c
NOJES:

1. The 48mA limit applies only under the condition of Vi = 5.0V £ 5%.
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Product Specification

Buffer..

74ALS241A, 74ALS241A-1

DC ELECTRICAL CHARACTERISTICS

{Over recommended operating free-air iomperature range unless otherwise noled.). *

uMITs
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
Voo 10% Ton = “0-4mA |V 21 v
. . VDL = MAX v
Vo High-lavel output voltage V.. = MN loy = -OmA 24 | 32 v
VCC = MIN H
=~ 20 v
IOH 15mA
Al I loy = 12mA 025| 04 |V
. Voo = MIN v, =MAX
Vou Low-level output voltage | YOSN8 V,, = MIN loL = 24mA 03| 05 | v
-1 version Voo =475V loL = 48mA loss| o5 | v
Vik Input clamp voltage Vee = MIN; | =1 073 -15 |V
tnput nt at maxi ;
l inpul currart st maximum Voo = MAX, V, = 7.0V 01 | ma
by High-level input current Vee = MAX, Vi= 27V 20 | pA
" Low-level input current Ve = MAX, Y. = 0.4V 0.1 | mA
lozH Ww' High level Vg = MAX, Vg = 27V 20 | pA
lonL Off-state current Low-level Voo = MAX, Vg = 0.4V 20 | pA
lo Short-circuit output current® Voo = MAX\Vq = 2.2V -30 112 | mA
lCOH o 7 15 |mA
lec Supply current (total) YeeL Voo = MAX 21 | 26 |mA
lecz 25 | 30 |mA
NOTES:

1. ForoondiﬁomdrwnuMNorlMX.uuMlppmpdmmspeciﬁodundmrmmmndodopwaﬁngmmuwmupo.
2. All typicel valmtmatvoc-sv. Ty =25°C.

3. The output conditions have been chosen to produce cumrent that closely

October 8, 1987
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Product Specification

Buffer 74ALS241A, 74ALS241A-1

AC ELECTRICAL CHARACTERISTICS

LMITs
T, = 0°C 10 +70°C
. Vcc =5V +10%
SYMBOL PARAMETER TEST CONDITION . C, = 50pF UNIT
S RL = 500Q

Min Max
Propagation delay E 1.5 100 | ns
::z oY, Wavaform 1 15 | 100 |ns
tozm Output Enable time : Waveform 2 1.0 100 | ns
ton to High or Low level - ~ Waveform 3 25 | 120 | ns
towz Output Disable ime . _ Waveform 2 1.0 100 | ns
toz o High or Low tevel Waveform 3 25 120 | ns

AC WAVEFORMS

o
Wavelorm 2. 3-Slate Output Ensble Time To High Level Waveform 3. 3-8tate Output Enable Time To Low
And Output Disable Time From High Lavel L:vdmwou":'

" Time From Low Level
NOTE: For all wavelorms, V,=13Vv.

TEST CIRCUIT AND WAYEFORMS.

Voo
1 e
ouT NEGATIVE Y Vu
_l_ ey l'—«m. &)
Test Olroull For 3-State Outpuu ,’"M ¢, r‘ tna 8, ’
"%
SWITCH POSITION rosmve | /"™ \]\L
PULSR ]
TEST SWITCH ox ) .
M w
closed
Lz V., = 1.3V
. closed Input Puise Definito
All other open nput Puise nitlon
DEFINITIONS
R = Load resistor: see AG CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C, = Load capacitance includes jig and probe capacitance; Ampiitude | Rep.Rate ‘w | Yy Y
890 AC CHARACTERISTICS for value.
Ry = Tommination esistance should bs equal o 2o 74ALS | 38V 1MHz sqons 2.0ns | 2.0ns
puise generators.
October 8, 1987
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FEATURES

« Octal bus interface

« 3-State buffer outputs sink 24mA
and source 15SmA

« The -1 version sinks 48mA 'OL
within the £5% V., range

DESCRIPTION

The 74ALS244A is an octal buffer that is
ideal for driving bus lines or buffer mem-
ory address registers. The outputs are all
capable of sinking 24mA and sourcing up
to 15mA, producing very good capacitive
drive characteristics. The device features

TJAALS244A, 7AALS244A-1
Buffer

- Octal Butfer (3-State)
Product Specification
TYPE " TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
T4ALS244A 4.508 17mA
T4ALS244A-1 | 4.5ns 17mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = SV£10%; T, = 0°C to +70°C
20-Pin Plastic DIP 74ALS244AN, 74ALS244A-IN
20-Pin Plastic SOL 74ALS244AD, 74ALS244A-1D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

two Output Enables, OE._and , each 74F(U.L. LOADVALUE
controlling four of the 3-state outputs. The PINS DESCRIPTION mg(m.o\)fl HIGHLOW
74ALS244A-1 sinks 48mA if theV. . is -
fimited 10 5.0V + 0.25V. €™ | lanton Data inputs 1010 | 20pAN.1mA
OF,OE, | Output enable inputs (active Low) 1010 20uA0.1mA
Yo Yon Data outputs . 750/240 15mA/24mA
Yarr Yoo Data outputs (-1 version) 750/480 15mA/48mA
NOTE:
One (1.0) ALS Unit Load is defined as: 20pA in the High siate and 0.1mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
! &Nt
19 N2
2 468 1718 1311 . L
LLLL Ll —H
Tttt il eluln M- e
1—doE, . -
19 —JOEy — —
Yoo Va1 Va2 Yos YooYt Yoa¥ia ] | 12
BEBERER L e S}
181614123 8 7 9 . .
LN | 7
L []
Vcc «Pin20
GND « Pin 10
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Product Specification

Buffer 74ALS244A, 74ALS244A-1
LOGIC DIAGRAM FUNCTION TABLE
INPUTS OUTPUTS

'_t—"- —FLI?I oLE,, LY. Y,
n——'t Yu

X Ir r
N I r
N I -

Ya2 H

2
EF_‘ Y
L]

OF
“—‘t—"
In

Ym

= High voitage level

= Low voltage leve!

= Don'tcare

= High impedance “off" siate

NXxrxI

Voo =Pin20
GNO = Pin 10

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful iife of the device,
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage 0.5t +7.0 v
Vi Input voltage 0.51047.0 v
'n Input current 30 to +5 mA
Vour Voltage applied to output in High output state : 05t +Vcc v
loyr Current applied to output in Low output state All versions 48 mA
lour Current applied to output in Low output state -1 version only 96 mA
Ta Operating free-air tomperature range 0to +70 °C
TSTG Storage temperature -£51t0 +150 *C

RECOMMENDED OPERATING CONDITIONS
LTS
SYMBOL PARAMETER UNIT
Min Nomy Max
Vee Supply voltage ' 45 50 55 v
Vi High-leve! input voltage 20 \
vy Low-lovel input voltage ' 08 v
I Input clamp current -18 mA
lon High-level output current ’ o ) -15 mA
lou Low-level output current All versions 24 mA
lo Low-level output current -1 version only 48' mA
Ta Operating free-air temperature range 0 70 °C
NOTES:

1. TmuemAImnppbuonlyundorlrncmdmonofvcc-sthS%
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Product Specification

Buffer

74ALS244A, TAALS244A-1

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range uniess otherwise noted.)

umITs
SYMBOL PARAMETER TEST CONDITIONS' 3 — UNIT
Min | Typ® | Max
Voci 10% lOM = -0.4mA Vcc -2 v
] V, =MAX .
Vo High-leve! output voltage Ve 2 MIN Vyy = MIN loy="3mA | 24|32 v
cc™ ' 20
lopy = -15MA L
1y, = 12mA
:\: o Vo = MIN v, - lm i 025) 04 |V .
VoL Low-level output voitage | O™ Vg =MIN | Ot7 035] 05 | V-
-1 version Vog = 475V lo = 48mA 035/ 05 | V
Vic input clamp voltage ‘ Vg = MIN, 1) =1y 07315 |V
Input current at maximum
h in::t voltage Vee = MAX, V= 7.0V 01 | mA
[ High-level input Wt Voo = MAX, V=27V 2 | A
" Low-level input current Vee = MAX, V, = 0.4V 0.1 | mA
Off state output current
lozn High-level voltage applied Voo = MAX, V=27V 20 | pA
Off-state output cument
| Ve = MAX, V, = 0.4V -
oz Low-level voltage applied . e V=0 20 | pA
o Short circuit current® Vg = MAX V= 225V -30 112 | mA
leen 65| 15 |mA
lee Supply current (total) lccL Vee = MAX 195 24 | mA
locz 25 | 30 |mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriae value specified

2. MWMmasz.w.T‘-ac.
3. The output conditions have been ch 0 prodi
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Product Specification

Buffer 74ALS244A, 74ALS244A-1

AC ELECTRICAL CHARACTERISTICS

LIMITS
T, =0°Cto +70°C
VCC = 5V +10%
SYMBOL PARAMETER TEST CONDITION cL = 50pF UNIT
RL = 500Q
Min Max
to Propagation delay 15 10.0 | ns
ta | LBY, Waveform 1 15 | 100 |ns
oz QOutput Enable time - Waveform 2 1.0 10.0 | ns
toz to High or Low level - Waveform 3 25 120 | ns
oz Output Disable time Waveform 2 25 10.0 | ns
torz 1o High or Low leve) Waveform 3 2.5 120 | ns
AC WAVEFORMS
o Vi Vu e
P21 1z 0.3V
Yo (™ Vo Y,
ov
W 2. 3-State Outpist Enabie Time To High Level Outpu Time T
A Oupus Disatie Thme From o Lom YUovel A Outat Digate Tans poom o Lo
: NOTE: For all waveforms, V,, = 1.3V.
TEST CIRCUIT AND WAVEFORMS
Vee
i % rer ) ,
pomy tw o AP M
our v v.‘“ 10::% "
L c‘l_ ™ ) _J L_'ﬂ.’l e,)
Test Circult For 3-Stete Outputs Finn) A e m
SWITCH POSITION rosme | /) '“,,:R]\L
TEST SWITCH 10% 10%
B o tw 1 o
closed
pLz cosed V), = 1.3V
Altraé-. or Input Pulse Definition
of open
DEFINITIONS
Ry = Load resistor; see AC CHARACTERISTICS for valve. FAMILY INPUT PULSE REQUIREMENTS
c,_ = Load capacitance includes jig and probe capacitance; Amyilitude | Rep.Rate tw Yo | Y
see AC CHARACTERISTICS for value.
RT « Tormination resis shoukd be equal to zour of 74ALS 3.5V 1MHz 500ns( 2.0ns | 2.0ns
pulse generators.
October 8, 87
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FEATURES

« Octal bidirectional bus interface

« 3-state buffer outputs sink 24mA
and source 15mA.

Outputs are placed in high imped-
ance state during power-off
conditions

+ The -1 version sinks 48mA I,
within the 5% Vo, range

DESCRIPTION

The 74ALS245A is an octal transceiver
featuring non-inverting 3-state bus com-
patible outputs in both transmit and re-
ceive directions. The device features an
Output Enable (OF) input for easy cas-
cading and Transmit/Receive(T/R) input
for direction control. The 74ALS245A-1 is
the same as the 74ALS245A except that
the B pont sinks 48 mA within the +5% V..
range. :

74ALS245A, 74ALS245A-1 -

Transceivers
Octal Transceivers  3-State ) -
Product Specification ‘ : ’
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74ALS245A 7.008  samA
74ALS245A-1
ORDERING INFORMATION .
COMMERCIALRANGE - _
PACKAGES Voo = 5V210%; T, =0°C10 470°C
20-Pin Plastic DIP 74ALS245AN, TAL245A-1N
20-Pin Plastic SOL 74ALS245AD, 7AL245A-1D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 7,;’3;3‘,_%;’ Lcml.xe
Ay~ A, B,- B, | Data inputs 1010 20pAK0. 1mA
GE Output enable input (active Low) 1.01.0 20pA/0. imA |
TR TransmivReceive input 1.011.0 20pA/0. 1mA
AgA,  |Apont outputs 750/240 .. | 15mARAMA
8, 8, B8-Port outputs 750/240 15mA/24mA
B, B, B Port outputs (-1 version) 750/480 15mA/4BmA

NOTE: . ’
One (1.0) ALS Unit Load is defined as: 20pA in the High state and 0.1mA in the Low state.

PIN CONFIGURATION LdGIC SYMBOL » LOGIC SYMBOL(IEEE/IEC)
w ofm——
i) ERC . JENI(BA)
' [ o€ 23 45 67809 L] N2 (AB)
. T LU 5
] B By Ag Ay A A A A A A, vy 9 anea
L [d & "w —doe . 3-4-0-£ v o2y l.b‘!
A 13 s 11—l L ——
» [id = B, 8, 88,8, 8,8 8 L | -
i LI | ealf
. 3 o LT .
& 13 & 1718 15 14 1312 9 —e—] —e-sld
aNp 4] . LA L
. | - L aa??
TOP VIEW \;.S:l;:z‘z 0” . '|1v
October 8, 87
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Product Specification

Transceivers

74ALS245A, 74ALS245A-1
FUNCTION TABLE
INTPUTS H=High voltage level
— OUTPUTS L=Low voltage level
OE TR X=Don' care
—— - :Z=High impedance "off * state
L L [ BusBdatato BusA '
L | H Bus A data to Bus B
H [ x |z
LOGIC DIAGRAM
I A'a '3 s A's 7 ) "n. .
L BT = I
" @
kS o 8 ” . 13 N 1 12 i
K ?: L3 b LS L8 L L L
ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the.device,
A . Unless otherwise noted these limits are over the operating free-air toamperature range.)
SVMBOL.  PARAMETER ' RATING uNIT
! Vee Supply voltage -0.510 +7.0 v
Vv Input voitage 0510 +7.0 v
n Input current -30 1o +5 mA
Vour . Voltage applied to output in High output state 0510 +5.5 v
All i
lour Current applied o output in Low output state versions 48 mA
’ -1 version only 96 mA
T Operating free-air temperature range 0to +70 °C
TSTG Storage temperature -85 to +150 °C
RECOMMENDED OPERATING CONDITIONS
17 umITs .
SYMBOL ; * -PARAMETER UNIT
Vee _Supply voltage * ; 45 50 55 v
Vi, High-level input voltage Lo 20 ' v
. VIL ] Low-levelinput voltage ' 0.8 v
. input clamp cutrent T -18 mA
low . High-lave! output current .15 mA
loo | Low-level ou@t cument Al versions 24 mA
: ' -1 version only 48! mA
T :Operating tree-air w®mperature range 0. 70 . °C

NOTE: 1.The 48.mA limit applies only under the condition of Voo = 5.0Vis%.
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Product Specification

Transceivers 7AALS245A, 74ALS245A-1

DC ELECTRICAL CHARACTERISTICS  (Over recommended operaling free-air temperature range unlass otherwise noted.)

LMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
Vcc + 10% IOH = -0.4mA Vcc -2 v
" V“_ = MAX
Vou High-level output voltage Vo oMN | lon=-3mA | 24 ] 32 v
Vcc = MIN H v -
lon = -15mA 20
ly = 12mA
All oL 025! 04 | V
) Vg = MIN Vi =MAX reTY .
VoL Low-level output voltage versions Vi = MIN oL = 2 035| 05 | V
-1 version Veg =475V loL = 48mA 035] 05 } V
V“< Input clamp voitage Vcc = MIN, I' = IlK 073|-15 [V
l Input current at maximum Ven = MAX, V, = 7.0V k 0.1 mA
! input voitage - OF or TR ce !
1 Input current at maximum v MAX, V, = 5.5V
1 input voltage - A or B ports cc” Vi 04 | mA
" High-levet input current® Vee = MAX, VI =2V 20 | pA
e Low-level input current® Vog = MAX, V=04V 01| mA
Io Short-circuit output current® Ve = MAX.Vg =225V -30 112 | mA
|CCH 28 45 |1 mA
lce Supply current (total) leeL Vg = MAX 4 | 55 |mA
ICCZ 44 58 | mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at Vcc =5V, T, = 25°C.

3. For VO ports, the parameters |, , and‘ Iy include the off-state current.

4. The output conditions have been chosen 1o produce current that closely approximates orie half of the true short-circuit output current, los:
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Product Specification

Transceivers

74ALS245A, 74ALS245A-1

AC ELECTRICAL CHARACTERISTICS

LIMITS
N
TA =0°C to +70°C
. Voc =5V £10%
SYMBOL PARAMETER TEST CONDITION C_ =S0pF UNIT
' ‘ R, = 5000
Min Max
Propagation delay 2 10
Eﬁ_’ A0 BB to A Waveform 1 2 10 ns
t Output Enable time Waveform 2 3 20
o 1o High or Low lovel Waveform 3 3 20 ns
t, Output Disable time Waveform 2 2 10
t::g ~ %o High or Low level Waveform 3 4 15 ns
AC WAVEFORMS
Ane, Vg Yy
(™
8, A, Vu \J]
Wavelorm 1, Propagation Deley For
o Y Yu & " Yu
o ey oy ton . tmz
Aus, v ow Avl, v ~ PEY
we ma,w o;.:'“n"rm 'nm mw “l.'.m Mu’o:nm Disable Time n..’.‘.'l".l‘th"’.-
NOTE: For alt wavelorms, V=13V,

TEST CIRCUIT AND WAVEFORMS

] L.uv 0% - tw y °% ANe ()
v NEGATIVE Va
N PULSE
PULSE ouT 0% 10% 0V
ol e..l’ I‘-'n«."a j I‘-‘m-")

) = = = T % trnlt) tou ity

Test Clrcuit For 3-State Outputs oy r— r_ AP (V)
SWITCH POSITION PosTve Va Y

TEST SWITCH 10% ! ty . W sy
t closed
g cosed Vy =13V
Jﬁbn Input Pulse Definition
r open
DEFINITIONS
Ry = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C; = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate ‘W o S
Ay ;:;::a:m' e “‘:TER'S‘Thf: d‘:;"a"'e' 0Zof 74ALS 3sv 1MHz | 500ns| 2.0ns | 2.0ns
= tance equal 1o Zp, ;7
pulse generators.
October 8, 1987
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FEATURES
« 8-to-1 multiplexing

« On chip decoding
+ Multifunction capabllity
« Inverting and Non-Inverting outpuls

- Both outputs are 3-state for further
muitiplexer expansion

DESCRIPTION

The 74ALS251 is a logic:implemeritation
of a single 8-position switch with the.
switch position controlled by the state of
three Select (S,,S,,S,) inputs. True(Y)
and complementary M outputs are both
provided. The output Enable (OF) is ac-
tive Low. When OE: is High, both outputs
are in high impedance state, allowing
multiple output connections to a common
bus without driving nor loading the bus
significantly. When the outputs of more
than one device are tied together, the user
must ensure that there is no overlap inthe
activé Low portion of the output enable
voltages in order to avoid high currents
that could exceed the maximum current
rating.

74ALS251

Mulfiplexer
74ALS251 8-Input Multiplexer (3-State)
Preliminary Specification
- TYPE TYPICAL PROPAGATION TYPICAL SUPPLY GURRENT
DELAY (TOTAL)
74ALS251 12ns " 75mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = SVE10%; T, = 0°C 10 470°C
16-Pin Plastic DIP N74ALS251N
16-Pin Plastc SO N74ALSZ51D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74ALS(U.L) | LOADVALUE

PINS DESCRIPTION WIGHILOW |  HIGHLOW
o 17 Data inputs 1010 20uA0. 1mA
848, Select inputs 1.0/1.0 20pA0.1mA
Ot Gutput enable input (active Low) 1010 20pA/0. TmA
v, Y Data outputs 130/240 2.6mA/24mA

One (1..0) ALS Unit Load is defined as: 20A in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
Mux
Ia E E vcc 4 3 2 1 1561413 12 o
1
= =N LTI s
1 141 s To 1y 12 Iy g 15 1g 1y P
lo (2] 3] 1 1n—{so 4 5
10—{ $1 3 |
r e M b 2 h s
v [E E so T—qoe Yy Y L
o€ [7] i0] S | T :—:—
GND [E] 9] s2 5 6 n_|
Vae = Pin 16 12 ]
TOP VIEW -
August 1968 5-123




Preliminary Specification

Mu[ﬁplexer 74ALS251

LOGIC DIAGRAM

5 6
Vx «Pin 16 Y v
GND=Ping
FUNCTION TABLE :

INPUTS OUTPUTS
s, (s, | s, [oE| ¥ [ ¥
X X X H 4 Y 4
o B B B B A
L S T I A R
LML,
LIH L]0
Hoobpe e
H L H L '5 15
HLH L e |
I I R (R A T O
= High voltage level
= Low voltage level

= Don't care
= High impedance “oif" siate

NXFT
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Preliminary Specification

Multiplexer

74ALS251

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Ve Supply voltage 0510 +7.0 v
Vin Input voltage 0.5t +7.0 v
In Input current -30to +5 mA
Vout Voltage applied to output in High output state 05t +Vcc A
lout Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature - £5to +150 °C

RECOMMENDED OPERATING CONDITIONS
‘ umTs
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 v
Vin High-level input voltage 2.0 v
Vo Low-level input voltage 08 v
" Input clamp curreént -18 mA
Lon High-level output current -26 mA
lou Low-level output current 24 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' > UNIT
Min | Typ® | Max
Vct10% Vy =MAX, lon = 0.4mA |Vec -3 v
\ High-level output voitage
OH Ve = MIN Vy=MN lon =-2.6mA | 24 v
Vee = MIN, lo = 12mA 0.25 | 0.4 v
VoL Low-level output voltage V) = MAX, 7 24mA 235 | 05 v
= c4m .. .
Vi =MIN oL
VIK Input clamp voltage VCC = MIN, Il = IIK 073|115 v
Input clamp current-at maximum
Y input voltage Vg = MAX, V = 7.0V 01 | mA
" High-level input current Ve = MAX, v =27V 20 pA
.lL Low-level input current Vcc = MAX, VI =04V -0.1 mA
I Output cument™ Vog = MAX, Vg, =2.25V 80 112 | mA
lec 7 10 | mA
lee Supply current (total) Tocz Vo = MAX 94| 14| mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. Al typical values are at Vo = 5V, Ty =25°C.
3. The output conditions have been chosen to produce a current that closely approximates one haif of the true short-ciruit output current,l,.
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Preliminary Specification

Multiplexer 74ALS251
AC ELECTRICAL CHARACTERISTICS
LIMITS
“ T, x0°C 1o +70°C
. V<= = 5V $10%
SYMBOL| PARAMETER TEST CONDITION SL = S0pF UNIT
RL = 500Q
. Min Max
Propagation dela; 2 10
:: ;’L‘ I top?{g Y Waveform 2 3 15 ns
t Propagation dela 3 15 .
t::__‘:‘ 'n topavg ¥ Waveform 1 3 15 » ns
Propagation dela 5 18
:2:‘ s, &a ) Y Waveform 1,2 8 24 ns
t Propagation delay 8 24
PLH
Wi 1,
torL s, 0¥ aveform 1,2 7 23 ns
tozy Output Enable time Waveform 3 3 15 ns
ton OEwyY Waveform 4 3 15 ns
tonz Output Disable time Waveform 3 3 15 ns
oz OEto Y Waveform 4 3 15 - ns
toz Output Enable time Waveform 3 2 10 ns
toz oV Waveform 4 1 10 ns
Youz Output Disable time Waveform 3 2 10 ns ...
oz OEwY Waveform 4 1 10 ns
AC WAVEFORMS
O L
t LY
Y ¥ Vu
__*V oL +03V

Waveform 3. 3-State Output Enable Time To High Leval

And Output Disable Time From High Leve!

Waveform 4. 3-State Output Enable Time To Low -
Level And Output Disable Time From Low Level

August 1988
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Preliminary Specification

Multiplexer UL e 74ALS251

TEST CIRCUIT AND WAVEFORMS . co e

Test Circult Fo!
SWITCH POSITION
TEST SWITCH
oz | closed. 3 :
. closed. N
P ' w s 4 < ingut Pulse Definition
All other open -
DEFINITIONS , - e :
. - = ) TS
R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT ?misE REQUIREMEN S
C = Load capacitarice includes jig and probe capacitance; - i | Kinphwde | Rep.Rate | 1., Y L
. sea AC.CHARACTERISTICS for value. o ——1 v -]
Ry = Termination resistance should be equal to Zg, of 74ALS | . 35V - | * IMHz | 500ns| 2008 2008 1
pulse generators. o T B LR
% .
" : N -‘3":’
2 - i
Abgust 1988 i 5_1'21 4 B ' ¥ L .



FEATURES |

+ 3-state outputs for bus Interface
and multiplex expansion

+ Common sslect inputs

* Separate Output Enable inputs /' -

£ ,
DESCRIPTION . .

The 74ALS253 has two identical 4-input
multiplexers with 3-state outputs which
select two bits from four sources byusing
common select inputs (S5, ). When the »
individual Output Enable ( 5E) in-
puts of the 4-input mumptoxers are High,
the outputs are forced-to-a high lmped-
ance (Z) state ‘

The 74ALS253 is the logic implementa: .
tion of .a 2-pole.4-pasition switch being
determined by the logic levels supplied to
the common select inputs, . .

Toavoid exceeding the maximum current
ratings when the outputs of the 3-state
devices -are tied together, all but one
device must be in the high-impedance
state. Therefore, only oné Qitput Enable

. must be active at'a time.

* PIN CONFIGURATION

74ALS253

Multiptexer -

Dual 4-Input MuRtiplexer (3-State)

Preliminaty Specification

e

TYPICAL PHOiPAGATlON

TYPICAL SUPPLY-CURRENT

» TYPE DELAY (TOTAL)
b} "T4ALS253 1 ns 7mA
.. ORDERING_INFORMATION i
COMMERCIAL RANGE
PACKAGES Voo = 5VE10%; T, = 0°C1o +70°C
16-Pin Plastic DIP N74ALS253N
"16-Pin Plastic SO N74ALS253D

- INPUT AND OUTPUT LQADING AND FAN-OUT TABLE

- pws DESCRIPTION "WoHLOW | WoHLoW
' Io.- [N Port A-data inputs 1.01.0 . 20uA/0.1mA
oo™ 30 Port B data inputs 1.01.0 20pA/0. 1mA
s s » Common Selact inputs 1.0/1.0 20pA/0.1mA
_&f Port A output enable input (active Low) 1010 20pA/0. 1mA
BEb Port b output enable input (active Low) 1.01.0 20pA/0.1mA
Y.y 3-state outputs 130/240 2.6mA/24mA
NOTE:

One (1.0) ALS Unjt Load is defined as: 20uA in the High state and-0.1mA in the Low state.

" LOGIC SYMBOL LOGIQ SYMBOL(IEEE/IEC)
&-EJ 18] Vo BLE b ot
54 [ '»Ea—lb cucauntau 2 W3
1sa ] 4] 8o LLtd Tl r
12 @] B i1 [ ] ..'h ha 23 tont1n fan tan %-ﬁ o WK »
- [E] 2] 1an 248, 1 ,
lou [E] i [N ER rm M
Yo E] loy [ I— »3__ s
GNo [§] 5] v, 7 s %:..Ih,
- - .
Vog=Pin 18 |
GND-Pin8

August 1988
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Prefminary Speciﬂcaﬂon

Multiplexer

-74MLS253

LOGIC DIAGRAM

1 '2n Y OE,

11

12

13

Vog=Pin18
GND=Pin8

15

FUNCTION TABLE

INPUTS -

OUTPUT

(7]
o

7]
5

i

Y

ITr~XTITCFC- X
I X T rrcer X
% % % x X T - x|
x’x‘xxv::r-xxx

x
x

X X T r X X X X XN

T or X X X X X X X[

r"v-r-r-r-r‘r-l—Iml‘

Ir-rxTxrTCF-ITCN

High voltage level

Low voltage leve!

Don't care

High impedance “off" state

NXrxT
LI I B ]

August 1988
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Prefiminary Specification

B Muatiavéxer

-~

74ALS253

ABSOLUTE MAXlMUM RATINGS (Opemm beyond the limits et torth in this table may. impair the useful life of the device.

Unless otherwise noted these limits are over the operating free-air tamperature range.)

SYMBOL | ‘ “PARAMETER BATING UNIT
Ve Supply voltage - 0510470 v
Vg Input voltage T , 0510 +70 v
In Inputcurrent ¢ s R 8 3010 +5 mA
Vout Voltage applied to output in hllqh output state 05t +Voo v
lout Current applied to cutput in Low output state ’ 48 mA
Ta Operating free-air tehwperatuo range Tﬁ . Ot +70 °C
Ts1a Storage temperature : . 8510 +150 °C
RECOMMENDED OPERATING}:QND;TIONS
- LTS
SYMBOL PARAMETEH - e UNIT
) Min Nom Max
v Supply voltage. j 45 50 5.5 v
Vi, High-evel input volidge s | T 20 v
A Low-level input voltage: B , 08 v
| putdampoument | ' : 8 mA
o - High-level outpummnt » 26 mA
ot kow level output current . 24 mA
T Opo:ahng free-air le!npemure range 0 70 °C

o - bpC ELECTRlCAL CHARACTEBISTICS

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

B By uMITS
f_, T SYMBOL | PARAMETER: TEST CONDITIONS ST UNIT
T x : : Min | Typ® | Max
. N m‘ Voct0% Ve =MAX, | 1o, = 0.4mA [Voc -3 v
g oH igh-levet output voltage i Vo =
& Voo =MIN 'w = MIN lop =-26mA | 24 v
e o =MIN, [ 1) =12mA 0.25:| 04 | V|
V. .| tow-develoutput voltage V. =MAX, , . b——
Ok A viomn o | lop=24mA 0.35 | 05 v
Vik | Input clamp voltage Veo ™ MIN, | =1 19073 | 4 5 v
Input clamp cutrent at maximum e
Y input voltage vcc = MAX, V, = 7.0V 01 | mA
g High-level input current o™ MAX, V=27V 20 | pA
by Low-lavel input ourent V = MAX, V 0. 4V 0.1 mA
| o> Output current Voc=MAX Yo =225V 30 12 | mA
[ 65| 12 | mA
lee Supply current (total) Tocz Vee = MAX 75| 14 | mA
NOTES: s N

1. For conditions shown as MIN or MAX, use the sppropnate value specified under recommended operating conditions for the applicable type.

2. All typical values are at V

=5V, Ty = 26°C.

.8 Theouiputwhdinonshavebnnd’nountopmwceaoumntmatdoselyappro:dmcmhallotmemshon-ewuxoutputcmeml_

Yoo Augusiess
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Preliminary Specification

74AL5253

Multiplexer
AC ELECTRICAL CHARACTERISTICS
LTS
T, = 0°C 10 470°C
. Vo = 5V 10%
SYMBOL PARAMETER TEST CONDITION °8L = 50pF uNIT
RL = 50002
_ Min Max

Propagation delay 2 10
oy LY, Waveform 1 3 u | "

Propagation delay L] 21
:::': S oY ) leolorm 1 5 21 ns
o Outpit Enable Tme Waveform 2 3 14
o High or Low level Waveform 3 4 16 ns

"Output Disable time : H 16
:,':”,_zz High or Low lovel - Waveform 2 2 14 ns

AC WAVEFORMS
th 8y Vm \[
o tom
Yy ; Vu Vu

Wavelorm 1. Pnpqllulbdly. Data and Select to Output

&' vu v. OEn
t t
L] . "z Von03V
Ya " o n V°L¢°.W
Waveform 2. 3-8tate Output Enable Time To High Level Wavslorm 3. lemmﬂm'rom
AMWDIM&"MFMHWI.L.::! Level And Output Disabie Time From Low Levet

NOTE: For all waveforms, V,, = 1.3V.

TEST CIRCUIT AND WAVEFORMS

Veo

1 L°1.M I

¢
0% v 0%
v LI necaTve | N v,
| pur V J,ms ms

ANP (V)

_L el.l -" 'm.@) ‘4 I""mc“-’

Test Cirouit For 3-State Outputs tralt) tﬂ._a,) o
SWITCH POSITION posmve
TEST SWITCH o

cloged
Lz - v, =13V
b osed Input Pulse Definiti
All other open- nput Pulse nition
DEFINITIONS
R_= Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS -
C_= Load capacitance includes jig and probe capacitance; Ampltnde | Rep.Rate |t | tp, | th,
see AC CHARACTERISTICS for vaive.
Ry = Termination resis ehould be ™ ZOUT of 74ALS ' 3.5V 1MHz 500ns| 2.0ns | 2.0ns
pulse generators.
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DESCRIPTION

The 74ALS257 is a Quad 2-input multi-
plexer which selects 4 bits of data from
one of two sources under the control of a
common Select input (S). The Output
Enable_input (OE) is active when Low.
When OFE is High, all of the outputs (Y)
are forced to a high impedance state (3-
state) regardless of all other input condi-
tions.

Moving data from two registers to a com-
mon output bus is a typical use of the
74ALS257. The state of the Select input
determines. the particular register from
which the data comes.

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.
The 74A1.S258 is similar but has inverting
outputs (¥, ).

74ALS257, 74AL5258

/Data Selectors/Multiplexers

74ALS257 Quad 2-Input Data Selector/Mutltiplexer,
Non-inverting (3-state)
74ALS258 Quad 2-Input Data Selector/Multiplexer,
Inverting (3-state)

Product Specification
TYPE TYPICALPROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74ALS257 7.0ns 7mA
74ALS258 7.0ns 7mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vog = SVE10%; T, = 0°C to +70°C
20-pin Plastic DIP 74ALS257N, 74ALS258N
20-pin Plastic SO 74ALS257D, 74ALS2580
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L. LOADVALUE
PINS DESCRIPTION Hle,(,,ms, HIGH/LOW
loas g o lop- Data inputs 1.01.0 20pA/0. 1mA
s Select input 1.01.0 20pA/0.1mA
OE Output Enable input 1.01.0 20pA/0.1mA
Y,-Y5 Y4-Y, | Dataoutputs 20/240 0.4mA/24mA
. NOTE: .

One (1.0) ALS Unit Load is defined as: 20uA in the High state and 0.1mA in the Low state.

PIN CONFIGURATION- LOGIC SYMBOL LQGIC SYMBOL (IEEE/IEC)
TAALS257 74ALS257 74ALS257
_da
s d 18] Vec
w 2 5] o 2 3 5 6 11 10 14 13 llbt-{
> 3 = AEEEEEE r
1A q oo oa ha be he bc hc ko ko 2 L wxo
Ya [3] 13l o A P v
e [E] 12} v 15 —q OF
we [§] [ Ya Y Yo Yo t |7
Y. @ i8] 1, 11 -
GND é 51 ve 47 9 12 t | o
TOP VIEW Vg =Pin 18 -ia_| -
GND = Pin 8 13 ] |12
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Product Specification

Data Selectors/Multiplexers 74ALS257, 74ALS258
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEENEC)
T4ALS258 - 74ALS258 T74ALS258
1_lat
2 3 5 8 "‘ 10 14 13 seden
REEENEE
oa f1a s 718 foc hc bo o L?wx[
1 —48§ Fa v a4
15 —dqoOE !
T T
4 7 9 12 t L.
TOR VIEW T
Veg=Pinte 13 12
GND-Pin8
LOGIC DIAGRAM, 74ALS257 LOGIC DIAGRAM, 74ALS258
OE %A ha %» hs bc hc ko ho S O ta ha m he lc tic ko ho 8

L} 11 |10 (14 j13 |4

Y

= Pin 18

"

Bt
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUT INPUTS OUTPUT
OFE | 8 | lon | U Y, OE | 8 | I | 1, A
H X X X z H X X X Z
L L L X L L L L X H
L L H X H L L H X L
L H X L L L H X L H
L H X H H L H X H L
H = High voltage level H = High voltage level
L = Low voltage level L = Low voltage level
X = Don't care X = Don't care
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Product Specification

Data Selectors/Multiplexers 74AL8257, 74AL8258

ABSOLUTE MAXIMUM RATINGS (Operation boyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Voo Supply voltage 0.5t +7.0 v
Vin Input voltage 0510 +7.0 v
n Input current 30t +5 mA
Vour Voltage applied to output in High output state 0510 +Voo v
lour Current applied to output in Low output state ) 48 i mA
Ta Operating free-air temperature range 010/+70 °C
Tsra Storage temperature ‘ ' -65 ta +150 °C

RECOMMENDED OPERATING CONDITIONS

UMITS
SYMBOL : PARAMETER - - -~ uNIT
Vee Supply voltage 4.5 5.0 55 v
Vi High-level input voltage 20 ' E v
N Low-level input voltage 0.8 v
™ Input clamp curent ' -18 mA
low High-level output current ' -26 mA
loL Low-level output current 24 mA
Ta Operating free-air temperature range 0 R 70 °C

September 21, 1088 5-134




Product Specification

Data Selectors/Multiplexers 74ALS257, 74ALS258
- .,
DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-sir temperature range uniess ctherwise noted.)
Limirs
SYMBOL PARAMETER TEST CONDITIONS ' 2 UNIT
Min | Typ® | Max
Vg 110%, loy = 04mA Vee? v
Vou High-level output voltage Vy = MAX,
V = MIN 'OH =MAX 24 3.2 v
Van = MIN,
cC ' oy = 12mA 025 | 0.4 v
Vou Low-level output voltage - Vg = MAX, o
Vi =MIN loL = 24mA 035 | 05 v
VIK Input clamp voltage vcc = MIN, II = I'K -15 \"
Input current at maximum ‘
5 input voltage ( Voo =MAX, V= 7.0V 0.1 mA
Iy High-level input current Vec = MAX, V| =27V » 20 | pA
I“_ Low-level input current vcc = MAX, V' = 0.4V 0.1 mA
Off-state output current, . {
Yozm High-level voltage applied | Vec=MAX.Vg=27V 20 | pA
Off-state output current,
loz Low-level voltage appiied Vcc=W-Vo'°j‘V ) . 2 | pa
3
'o Output current Vcc = MAX, Vo = 2.25V -30 -112 | mA
lecu [] mA
74ALS257 | oo Ve = MAX ’ 8 |12 | mA
[ ] 14 A
: Supply current ccz "
| cc (total) lecn . 25 | 4 mA
‘ 74ALS258 Tt Vo = MAX 7 11 mA
lecz ) 9 13 mA
\ NOTES:
i 1. For conditions shown as MIN or MAX, unhwopnahvdwamfndmd«mwﬂmamdmmmmhhwwﬂym
2. Al lypicalvaluuaroalv =5V, T‘-25'c
3. The output conditions I'mn been chosen 1o produce a current that closely approximates one haif of the true shont-civuit output current,| .
AC ELECTRICAL CHARACTERISTICS for 74ALS257
LIMITS
T4 20°C 10 +70°C
Vcc =5V £10%
SYMBOL | ' PARAMETER TEST CONDITION c’L = 50pF UNIT
RL = 500Q
Min Max
t Propagation delay 2.0 9.0
t::;HL lon OF Ly, 10 Y, Waveform 1 20 9.0 ns
t Propagaﬁon defay - 4.0 12.0
B SwY Waveform 1, 2 40 120 ns
Output Enable time 3.0 11.0
P2 OEwY, Waveform 3 4.0 120 ns
- Output Digable time i 2.0 8.0
::HLZZ SE© Y, Waveform 4 5.0 12.0 ns
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Product Speclfication

Data Selectors/Multiplexers 74AL8257, 74ALS258
AC ELECTRICAL CHARACTERISTICS for 74ALS258
S : LTS
T, =0°Cto +70°C
Vog = 5V £10%
SYMBOL PARAMETER TEST CONDITION C,_ = S0pF uNIT
RL = 500Q
) Min Max
t Propagation_dela; 20 8.0
il IR S 2 Wayeform 2 2.0 80 ns
P tion delay 4.0 120
t‘m SoPge Y | Waveform 1, 2 40 120 ns
Output Enable time 3.0 11.0
:gf  EwY, Waveform 3 40 120 | s
1 Output Disable tme 20 9.0
t';':zz TEwY, Waveform 4 5.0 120 ns
AC WAVEFORMS
Tons! 1ns® Vu Yu bons! sar8 Yu In
Ly ‘ £ o t
N A Vu \L Y.V, Vi Vu
Waveform 1. Prepagation Delay Fer Wavelorm 2. Propagation Delay For
Data And Select Te Output Data And Select To Output
o VY Yy oF ] Vu
tomn ng Veou9av o tmz
Y..%, Vu o Y.V, Vu Vo s0.4V
‘Wavelorm 3. Propagation Deisy For Waveform 4. Propagation Delsy For
Outpit Enable Te Output Output Enabie To Output
vy =1V
TEST CIRCUIT AND WAVEFORMS
Voo
I L"'" [ 4
prey tw o AP
NEGATVE v ¥,
our puLse .1“ 10% p o
[ l_ “T ™) P—tny 8,)
Test Circuit For 3-State Outputs I'_"'-" ¢, _1 r_"“'- «')mm
0% 20%
SWITCH POSITION romve | ,:\I\L
TEST SWITCH 10% 10%
! tw | o
t closed
PLz d:”d Vy =13V
b2 Input Pulse Definition
All other open
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. FAMILY
C_= Load capacitance includes jig and probe capacitance; Amplude | Rep.Rate | 1, | tg,, | tn,
see AC CHARACTERISTICS for value. 74ALS | 35V 1MHz | 500ns| 2.0ns | 2.0ns
R.r = Termination resistance should be equal to Zoirof
pulse generators.
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FEATURES

.

Eight adge-triggered D-type flip-

flops

Butiered common clock

Buffered asynchronous Master

- Reset

+ See 'ALS377 for clock enable
version

+ See 'ALS373 for transparent latch
version

» See 'ALS374 for 3-state version

-

DESCRIPTION

The 74ALS273 has eight edge-triggered
D-type flip-tiops with individual D inputs
and Q outputs. The common buffered
Clock {CP) and Master Reset (MR) inputs
load and reset {clear) alt flip-flops simulta-
naocusly.

The ragister is fully edge-triggered. The
state of each D input, one setup time be-
fore the Low-to-High clock transition, is
transferred to the corresponding flip-
flop's Q output.

All outputs will be forced Low independ-
ently of Clock or Data inputs by aLow volt-
age level on the MR input. The device is

74ALS273
Flip-Flop

Octal D Flip-Flop
Preliminary Specification
TYPE TYPICAL TMAX TYPICAL SUPPLY CURRENT
(TOTAL)
74ALS273 50MHz 15mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = SVE10%; T, = 0°C10 470°C
20-Pin Plastic DIP N74ALS273N
20-Pin Plastic SOL N74ALS273D

INPUT AND OQUTPUT LOADING AND FAN-OUT TABLE

P bEscRPTION ALY [ LoADVALUE
B,- D, Data inputs 1610 | 20pA.imA
VAR Master Reset input (active Low) 1.011.0 20pA/0. tmA
cP Clock Pulse input (active rising edge) 1.0/1.0 20pA/. 1mA
Q,-Q, 3-State outputs 1307240 2.6mA24mA
NOTE:

Ono(i‘.O) ALS Unit Load is defined as: 20uA in the High atate and 0.1mA in the Low state.

useful for applications where the true
output only is required and the CP and
MR are common to all flip-flops.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEENEC)
an [ Yec
o, [F e,
= °’ LI
o [4] Ds 0, D, 0,0,0,0,0,0, e 2
o, [3 o 0w —]or 1| |«
1 —qun
% [ % 1 acea0990 - L2
i iy TTTT11] B 2
o, [§] D, 2856512151818 " “
o, 0 . e
onp 9] e Ve = P20 ] N
- Pin 10 L .1
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Preliminary Specification

Flip-Flop ‘ 74AL327'3
LOGIC DIAGRAM
Dy D, D, D, D, Dby o, D,

3) %) [y 8) {13) (14) n (18)
cp(m_Dc - - - ° °

p of L) oh ‘-n o-l-n el l—n ol Lu oh l-b alilp aoh

cp D ep bcp bep b cp pep Dce b cp
Rp Rp Rp Rp Rp Rp Rp Rp

woge 1| 1|1 I f

2 8) ®) ®) (12) (15) (16) (19)

Veg =Pin20

O w Pin 10 Q, Qy Q, Q, a, Q, Q4 a,
FUNCTION TABLE
T
S— INPUTS ouTPUTS OPERATING MODE
MR cp o, Qo -Q,
L X X L Reset (clear)
H 1 h H Load 1"
H 1 i L toad "0
H = High volitage levet
h = High voltage level one set-up time prior 1o the Low-to-High clock transition
L = Low voltage level
i = Low voltage level one set-up time prior 10 the Low-to-High cleck Fansition
X = Dontcare
T = Low-to-High clock transition

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL | PARAMETER RATING UNIT
Vee ) Supply voltage 05t0 +7.0 v
Vi Input voltage 0510 +7.0 v
In Input current -3010 +5 mA
Vour Voltage applied to output in High output state 051 +Va v
Lour Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperatura -65 to +150 °C
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Preliminary Specification

Flip-Flop 74AL8273

RECOMMENDED OPERATION CONDITIONS

SYMBOL PARAMETER UNIT
Min Nomn Max
VCC Supply voltage 4.5 80 55 A
Vi High-level input voltage 20 v
A Low-level input voltage 08 v
Iy Input clamp current -18 mA
{on Migh-ievel output current -28 mA
Tor Low-level output current 24 mA
Ta Operating free-air temperature range 0 70 ’ °C

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)

- LIMITS
SYMBOL PARAMETER TEST CONDITIONS® 3 UNIT
Min | Typ® | Max
\ High-level output voltage Yoot s ' lon = 248 Yoo !
-4 ve A
OH Voo = MIN Vy, = MIN loy =-26mA | 2.4 Y
Vcc = MIN, IOL = 12mA 025