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Preface 

Signetlcs would ilke to thank you for your Interest In our AlS Product Family Ad
vanced low-Power Schottky (AlS) can provide a system designer with enhanced 
speed and power performance, Improved system reliability, and pin-for---jJln 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% Vee range, for both AC and DC parameters. 

This data manual includes: 

• A Function Selection Guide 

• A Circuit Characteristics Section 

• A Users' Guide 

• An application note covering Test Fixtures for High-Speed logic 

• A section 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 (1 OOKl1 OK) to TTL (74, 
74LS, 74S, 74F,8Tand8200) 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 

Signetics Standard Products Division-logic Products 
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DEFINITIONS 

Product Status Definition 

This data sheet contains the design target 

Formative or In Design 
or goal specifications for product develop-
ment. Specifications may change in any 
manner without notice. 

This data sheet contains preliminary data 
and supplementary data will be published 

Preproduction Product 
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 

This data sheet contains Final Specifica-
tions. Signetics reserves the right to make 

Full Production 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 power dissipation 

• Guaranteed AC performance over 
temperature and extended Vee 
Range: 5V ± 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 '/2 
the power and twice the speed. 

• 2KV ESD Protection 
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Figure 1. The Speed/Power Spectrum 
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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 for transla
tors and restrictive fanout requirements. 

ALS circuits are pin-for-pin replacements 
for LS types, but offer dissipation 2 to 3 
times lower, and higheroperatingspeeds. 
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 

IN 

Figure 2. Basic ALS Gate 

vii 

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

range, and with heavy 50pF output loads. 

Clamping diodes have been added to both 
the inputs and outputs to prevent negative 
overshoots. High input breakdown vol
tages allow unused inputs to betied direct

ly to Vee without pull up resistors. 

Multiple sources and a family of powerful 
circuits make Signetics ALS a wise TTL 
choice. 
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74ALS TTL 
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Ordering 
Information 

Signetics commercial ALS products are generally available in both standard dual--in-line 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 

0-70oC. Available package options are shown on individual data sheets in the "Ordenng 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 all military--ilrade products. 

ORDERING CODE EXAMPLES 

TEMPERATURE 
RANGE 

Commercial Range 
OoC to 70°C 

Military Range 
-55°C to 125°C 

ix 

N 

L 

DEVICE 
NUMBER 

74ALSXXX 

Package 
Style 

Device 
Number 

PACKAGE STYLE 

N = Plastic DIP 
D = Plastic SO DIP 

(surface mounted) 
A = Plastic Leaded Chip Carner 

See Military Products Data Manual 
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GATES 

FUNCTION 

INVERTERS 
Hex Inverters 

NAND 
Quad 2-1nput 
Triple 3-1nput 
Dual4-lnput 
8-lnput 

Function 
Selection 
Guide 

DEVICE NUMBER 

74ALS04B 

74ALSOOA 
74ALS10A 
74ALS20A 
74ALS20A 

Quad 2-lnput NAND, OC 74ALS38A 

NOR 
Quad 2-lnput 74ALS02 
Triple 3-1 nput 74ALS27 

AND 
Quad 2-lnput 74ALS08 
Triple 3-lnput 74ALS11A 

OR 
Quad 2-lnput 74ALS32 

EXCLUSIVE-OR 
74ALS86 Quad 2-lnpul 

FLIP-FLOP 

FUNCTION DEVICE NUMBER PINS CLOCK EDGE 

D 74ALS74A 14 I 

JK 74ALS109A 16 I 

JK 74ALS112A 16 '-
QuadD 74ALS175 16 J"" 

Hex D 74ALS174 16 J"" 

OctaID 74ALS273 20 J"" 

Octal D, with Enable 74ALS377 20 I 

Octal D, 3-State 74ALS374 20 J"" 

Octal D, 3-State 74ALS564A 20 ..r 
Octal D, 3-State 74ALS574A 20 ..r 
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I, 
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PINS 

14 

14 
14 
14 
14 

14 
14 

14 
14 

14 

14 

INV NINV 

X X 

X X 

X X 

X X 

X 

X 

X 

X 

X 
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LATCHES 

FUNCTION DEVICE NUMBER PINS NINV INV 3-5TATE 

Octal 74ALS373 20 X X 

8-8it Transparent 74ALS563A 20 X X 

8-8n Transparent 74ALS573B 20 X X 

MULTIPLEXERS/ENCODERS 

FUNCTION DEVICE NUMBER PINS NINV INV 3-5TATE 

Dual4--lnput 74ALSl53 16 X 

Dual4--lnput 74ALS253 16 X 

Quad 2-lnput 74ALS157 14 X 

Quad 2-lnput 74ALSl58 14 X 

Quad 2-lnput 74ALS257 16 X X 

Quad 2-lnput 74ALS258 16 X X 

8--1nput 74ALS151 16 X X 

8--1nput 74ALS251 16 X X X 

DEMULTIPLEXERS/DECODERS 

FUNCTION DEVICE NUMBER PINS 

Dual 1-01-4 74ALS139 16 

1-01-8 74ALS138 16 

BUFFERS 

FUNCTION DEVICE NUMBER PINS NINV/INV 
3-5TATE OPEN 

COLLECTOR 

Octal Buffer 74ALS240Al240A-1 20 INV 3-5tate 

Octal Buffer 74ALS241 Al241 A-1 20 NINV 3-5tate 

Octal Buffer 74ALS244A1244A-1 20 NINV 3-5tate 

SHIFT REGISTERS 

BITS 
SERIAL PARALLEL SERIAL PARALLEL 

DEVICE NUMBER 
CLOCK 

IN IN OUT OUT EDGE 

8 X X 74ALS164 ..r 
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COUNTERS 

FUNCTION DEVICE NUMBER PINS TYPE 
PRESETTA· PARAllEL CLOCK 

BlE ENTRY EDGE 

Synchronous 74ALS161B 16 BCD X S of 

Synchronous 74ALSl63B 16 BCD X S of 

Up/Down 74ALS191 16 BCD X A ...r 
Up/Down 74ALS193 16 BCD X A ...r 

TRANSCEIVERS 

FUNCTION DEVICE NUMBER PINS NINV/INV 
3-STATE OPEN 

COLLECTOR 

Octal Transceiver 74ALS245A1245A-1 20 NINV 3-State 

Octal Transceiver 74ALS645A1645A-1 20 NINV 3-State 

Octal Transceiver 74ALS620Al620A-1 20 INV 3-State 

Octal Transceiver 74ALS623A1623-1 20 NINV 3-State 

Octal Latched Transceiver 74ALS543/543-1 24 NINV 3-State 

Octal Latched Transceiver 74ALS5441544-1 24 INV 3-State 

Octal Transceiver/Register 74ALS6461646-1 24 NINV 3-Sate 

Octal Transceiver/Register 74ALS648/648-1 24 INV 3-State 

Octal Transceiver/Register 74ALS651/651-1 24 INV 3-State 

Octal Transceiver/Register 74ALS6521652-1 24 NINV 3-State 

December 1988 1-5 
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SIGNETICS' OUALITY 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. 

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. 
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This intense commitment to quality provides an advantage to today's electronics OEM. That advantage can 
be summed up in four words: Reduced Cost of Ownership 

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 cost reduction resource. Consistent 
high-quality circuits reduce requirements for expensive test equipment and personnel, and allow for smaller 
inventories, less rework, and fewer field failures 

SIGNETICS' STATISTICAL PROCESS CONTROL (SPC) 

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. 

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 a corporate-wide coordinated and disciplined approach to Spc. 

This shift in emphasis came about for two main reasons: 

Customers' realization of importance and relevance of SPC to quality and reliability issues. 

A natural evolution of our four year old quality process made introduction 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 business and 
manufacturing activities. This approach utilizes sound statistical theory. Managers are expected to be 
able to turn data into information, 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 other is realization 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 understanding the process, using process flow charts and component diagrams. 

Establishing data collection systems, and using SPC tools to identify process problems and opportunities for 
improvement. 

Acting on the process, and establishing guidelines to monitor and maintain process control. 

Repeating steps 1-3 again. 

These fundamentals are the basis of establishing Signetics' specifications and operating philosophy with 
respect to Spc. Signetics believes a solid foundation creates a permanent system and accelerates our quality 
improvement process. 
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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 II). Current product shipments tOutinely 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 . 

PPM 
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200 

o 

STANDARD PRODUCT DIVISION 
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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. 

SIGNETICS' SHIP-TO-STOCK PROGRAM 

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 inventory. 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 improvement 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. 

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. 
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RELIABILITY MEASUREMENT PROGRAMS 

Signetics has developed comprehensive product and process qualification programs to assure that its 
customers are receiving highly reliable products for their critical applications. Additionally, ongoing 
reliability monitoring programs, SURE III and Product Monitor, sample standard production product on a 
regularly established basis (see Table I below). 

Table I 
Reliability Assurance Programs 

Reliability Function 

New Process 
Qualifica tion 

New Product 
Qualification 

SURE III 

Product Monitor 

bPical Stress 

High Temperature Operating Life 
Biased Temperature-Humidity, Static 
High Temperature Storage Life 
Pressure Pot 
Temperature Cycle 

High Temperature Operating Life 
Biased Temperature-Humidity, Static 
High Temperature Storage Life 
Pressure Pot 
Temperature Cycle 
Electrostatic Discharge Characterization 

High Temperature Operating Life 
Biased Temperature-Humidity, Static 
High Temperature Storage Life 
Pressure Pot 
Temperature Cycle 
Thermal Shock 

Pressure Pot 
Thermal Shock 

DESCRIPTION OF STRESSES 

Frequenc;y 

Each new wafer fab process 

Each new product 

Each fab process family, 
every four weeks 

Each package type and 
technology family at each 
assembly plant, every 
week 

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 continuously changes, intermittently generating and healing the 
problem. For this reason, SHTL has typically been used as the accelerated life stress for Standard Products 
products. 

HTSL - High Temperature Storage Life: This stress exposes the parts to elevated temperatures (1500(:-
17520 with no applied bias. For plastic packages, 1752C 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 850(: and 85% relative humidity (850(:/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 -650(: and 
+1500C with a minimum 10 minute 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 mechanical compatibility, because 
the thermal expansion coefficients of the plastic are normally very much higher than those of the die and 
leadframe. 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 standard condition is 20 PSIG which occurs at a temperature of 12711C 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 -650(: to + 1500c 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 faster 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 lOX has been observed. To date, there is no 
reasonable explanation for why the relative accelerations in TMCL and TMSK are so variable and 
dependent on the failure mechanism. 

PRODucr AND PROCESS QUALIFICATIONS 

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 
on an 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 
material 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
mechanical stresses. 

For changes that are of limited scope, the full range of qualification stressing may not be warranted. In 
these 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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SIGNETICS' SELF-QUAL PRQGRAM (SSQP) 

Self-Qual is a joint program between Signetics and a customer which formally communicates Signetics' 
qualification activities for a new or changed product, process, or material. The Signetics Self-Qual process 
provides our customer's engineering groups an opportunity to participate in the development of the 
qualification plan. During the qualification process, customers may audit the project, and can receive 
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 engineering and 
qualification groups. These engineering resources generally divide their time between routine qualification 
activity and problem resolution on critical components. By eliminating the need to perform qualification for 
some of the basic vendor changes the customer component engineer can spend more of his time resolving the 
critical product issues. In addition, the total amount of stress hardware needed to perform qualification life 
tests and other environmental evaluations can be reduced, saving the customer facility costs and reducing 
operating expense. 

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 we intend to do to 
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 conditions, Signetics will do everything 
possible to accommodate those requests. Mter that, if the customer is still uncomfortable with the 
recommended change, they are under no obli~ation to accept our data, and they may perform their own 
qualification program in addition to Signetics. 

Customers who are interested in participating in this program should contact their local Signetics sales 
representative or Signetics' Corporate Reliability Engineering department directly. 
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SURE III RELIABILITY MONITORING PROGRAM 

In order to implement an improvement program, a standard measure of performance was needed. Signetics 
uses the results from the SURE III Reliability MOnitoring Program as its basic ongoing measure of product 
reliability performance. This program samples all generic families of products manufactured by Signetics, 
and utilizes standardized stress methods and test procedures. This system is augmented by new product and 
process qualification activities and infant mortality monitoring programs. 

Signetics adopted a measurement philosophy based on the premise of continual improvement toward our 
performance standard of zero defects. 

We also increased our standard Pressure Pot stress conditions from 15 PSIG/121ac to 20 PSIG/127"'C. This 
reduced stress duration from 168 hours to 72 hours, and increased high volume sampling, which increased 
sensitivity to low defect levels. 

Our standard monitoring program, SURE III, includes the following stress conditions: 

High Temperature Operating Life: 
(SHTL) 

High Temperature Storage Life: 
(HTSL) 

Static Biased Temperature
Humidity: (THBS) 

Temperature Cycle: 
(TMCL) 

Pressure Pot: 

Thermal Shock: 
(TMSK) 

NOTE: 

Tj ~ 150"C, Ta = 1252C to 150"C, Bias condition = Static, 
Vcc = MAX", Duration = 1000 Hours 

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

Temperature = 85ac ± 32C, Humidity = 85% RH ± 5%, 
Bias condition = Static, Vcc = MAX", Duration = 1000 Hours 

Condition = Air-to-Air -652C (+O"C -10"C ) to 
+150"C (+lO"C -O"C), Dwell = 10 minutes minimum each extreme, No 

bias, Duration = 1000 Cycles (plastic); 
Cycles (hermetic) 

Condition = 127"'C (+2ac _22C ), 20 PSIG (+0.5 -0.5 PSIG), (PPOT) 
100% saturated steam, No bias, Duration = 72 Hours 

Condition = Liquid-to-Liquid -652C (+O"C -10"C ) to 
150"C (+lO"C -O"C), Dwell = 5 minutes minimum each 

extreme, No bias 

Vcc MAX is generally = Data Book Maximum Specified Vcc. 
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PRODUCT MONITOR 

In addition to the SURE III program, each Signetics assembly plant performs Pressure Pot (20 PSIG, 127"C, 
72 Hours) and Thermal Shock (-652C to +1502C, 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 EV ALUA TIONS 

In addition to the product performance monitors encompassed in the SURE III 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. 

STRESS FACILITY OUALITY 

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. 

The diagram on the following page depicts the current organization for Signetics' Reliability Group. 
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SIGNEDCS' RELIABWTY ORGANIZATION 
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RELIABILITY IMPROVEMENT PROGRAMS 

Currently, Signetics is involved in a number of reliability improvement programs intended to enhance 
product reliability performance. A series of activities are currently addressing failure rate reduction in 
thermal cycling stresses, particularly on large die. Other reliability improvement programs involve the 
use of Silicon Nitride and other technologically advanced passivation systems to increase the high 
humidity resistance of sensitive products. 

Reducing early life failures has become a major focus at Signetics. Numerous corrective action teams are in 
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 process technologies are developed to minimize integrated circuit defect levels. 

RELIABILITY PUBLICATIONS 

Data from all of these activities is made available to all Signetics customers in a variety of publications: 

PRODUCT RELIABILITY SUMMARIES and QUARTERLY UPDATES 

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

SSQP - SIGNETICS SELF-QUAL PROGRAM 

In addition to the regular publications of reliability monitor results, a special program for the publication 
of qualification proposals and final engineering reports has been in place since January of 1984. 

SMD RELIABILITY 

In support of Signetics' leadership in Surface Mount Device (SMD) technology, we have published indepth 
studies and evaluations on the reliability of numerous combinations of SMD packages and IC process 
technologies. These reports cover not only the basic product performance, but also evaluate products after 
exposure to the unique environments created by the various 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 application and environment. 

DATA AVAILABILITY 

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

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' MANUFACTURING FAOLmES 

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 xn. 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 operated facilities. These facilities report to the 
manufacturing organization (DMO or AMO) operating the facility at which they are located. 

Table V 
SilP'etics' Product Manufacturing Facilities 

WAFER FABRICATION FACILITIES 
Designation Location Process Families 

FabOl Sunnyvale, California Bipolar Junction Isolated 
Fab09 Orem, Utah Bipolar Gold Doped 
Fab16 Sunnyval~ Califurnia Oxide Isolated 
Fab21 Orem, Utah Bipolar Schottky 
Fab22 Albuquerque, New Mexico ACMOS 

ASSEMBLY FACILITIES 
Designation Location Package 

SigKor Seoul, Korea DIP, SO, and PLCC 
SigThai Bangkok, Thailand DIP and CERDIP 
Orem Orem, Utah Military "Jan" Hermetic 
Pebel Kaomsiung, Taiwan SO 
Anam Seoul, Korea SO and Metal Can 

TEST FACILITIES 
Designation Location Package 

TA03 Sunnyvale, Califurnia Wafer Sort, Final Test 
and Quality Assurance 

SigKor Seoul, Korea F'mal Test and Quality 
Assurance 

SigThal Bangkok, Thailand F'mal Test and Quality 
Assurance 

Sado Sacramento, Califumia Military F'mal Test and 
Quality Assurance 
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TYPICAL 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. 

Wafer Fab: 

Wafer Sort: 

Assembly: 

Test: 

Shipping: 

Table VI 

Typical I,e. Manufacturin& Flow 
For Bipolar Junction Isolated Product 

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 Electrical Test 
Wafer Visual Acceptance 

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

Final Electrical Test 
Bum-In (Optional) 
Product Assurance Test 

Pack-Out 
Outgoing Quality Control Acceptance 
Shipping 
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Package Construction 

POJl SQIPLCC CERQIP 

Lead Frame Copper, 194 Alloy Copper, 194orPMC102 Alloy-42 

Lead Finish Tin/Lead Solder Dip Tin/Lead Solder Dip Tin/Lead Solder Dip 
or Tin/Lead (60/40) 

Solder Plate (80/20) 

Bond Area Silver Spot Silver Spot Silver Spot 
Finish 

Die Attach Silver Filled Silver Filled Silver Filled 
Polyimide or Polyimide or Glass 
Thermoplastic Thermoplastic 

Bond Wire Gold, 1.0-1.3 mil. Gold, 1.0-1.3 mil. Aluminum, 1.0 mil. 
Diameter Diameter Diameter 

Wire Bonding Thermosonic Thermosonic Ultrasonic 
Die Ball Ball Stitch 
Leadframe Stitch Stitch Stitch 

Package Material Novolac Epoxy Novolac Epoxy Ceramic 

Package Code Definitions 

Pin 
Count PDIP ~ fL.Q: CERDIP 

NE DE FE 
NH DH FH 
NJ DJ FJ 
NK FK 
NL DL AL FL, 
NM PM 
NN DN FN 
NQ AQ FQ 

AA 
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Signetics 

ALS Products 

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 01 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 02 This diode IS stan
dard for most TTL CirCUitS, and IS Included to 
limit negative Input voltage excurSions that 
are generally the result of inductive under
shoot. 

Vee 

Figure 1. Diode Input 

The StatiC diode Input function of voltage 
versus current IS shown In Figure 2. " 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 Rl and 01 to the pin. SWitching 
from a logiC Low level to a logiC High level 
occurs when the Input pin voltage rises high 
enough to force the current from the 01 path 
to the Q3 - Q2 - Ql path This happens when 
the base voltage of transistor Q3 IS at three 
base-emitter drops (3VBE). and the pin IS at 
2VBE, which IS the standard ALS threshold 
sWitching voltage. At this voltage the Input 
current IS very small, Just the leakage currents 
of diodes 01, 03, and clamp diode 02. 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 Q 1 when the pin 
voltage IS high. R3 bleeds current off the 
base of Q2 to pull It low when the pin voltage 
IS low. 03 speeds up this process dUring the 
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Circuit 
Characteristics 

Hlgh-to-Low pin tranSlllOn. When the sWitch
Ing transients are over, 03 IS reverse biased 

INPUT VOLTAGE M 

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 
40K.Q resistor Rl (20j.lA 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 Rl resistor, or If 
the value of Rl IS less than 40K.Q, 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 low power 
Schottky logiC because It provides a hlgh
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 remove the considerable sub
strate current without an appreciable rise In 
substrate voltage 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 3VBE value provided by the 
03 - Q2 - Ql stack, and gives the deSired 
2VBE pin threshold. At pin voltages above thiS 
value, Q3 turns off and the current through 
Rl IS directed to Q2 - Ql through 03. The 
Schottky diode 02 speeds up the High to Low 
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translllOn If the pin voltage falls more rapidly 
than the base of Q2, otherwise, 02 IS off. The 
PNP Input characteristics are shown In Figure 
4. " the Input voltage IS negative with respect 
to ground, a large clamp current flows 
through 01 As the voltage rises, D1 turns off 
and the Input current falls to the base current 
of Q3; for the usual values of R1, thiS IS In the 
range of about 3j.IA. ThiS decreases as the 
lead voltage rises. At threshold, Q3 turns off 
and the Input current drops to a low value 
determined by the leakage of 01, 02, and Q3. 
The current remains at thiS low value until the 
onset of breakdown Since all PNP Inputs are 
protected with ESO structures, the break
down current IS set by thiS, and not the actual 
PNP deVice. 

Vee 

R1 

Figure 3_ PNP Input 

I I i 
I i 1_ - -

I I I 

I Iii 
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INPUT VOLTAGE (V) 

Figure 4. PNP Input 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 B. 
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Signeties ALS Products 

Circuit Characteristics 

Diode inputs supply current to their dnvers 
that may be as large as 200j.iA at VIN of 0.5V 
for a single Unit load input. Signetics ALS 
parts are designed to have input current less 
than 20j.iA over the full switching range from 
OV to Vee. TYPical PNP Input current IS less 
than 10j.iA below threshold voltage and lj.iA 
above threshold. 

Input Capacitance 
Input capacitance, measured using a small
signal vanatlon 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
rent, 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 Voltage 
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 2VBE threshold. For a tYPical 
part at room temperature, VBE IS about 
800mV, and the switching threshold IS nomi
nally at 1.SV; 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.S5V respec1ively. 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 O.SV and 
2.SV. 

Because the ALS threshold is set by the 
base-emitter junction voltage, It IS dependent 
on junction temperature and current density. 
VBE Increases by about 1.2mV for each 
degree C drop in junction temperature; cur
rent 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 VT High (to 2001lA) Low (to 20j.lA) 

VT to Vee Leakage Leakage 

Above Vcc Leakage Leakage 

Figure 5. Input Current for Input Voltage Ranges 

SOmV change In VBE. The total variation due 
to processing differences, temperature, and 
current denSity is about 150mV per junction, 
or 300mV total change in input threshold to 
give limits of 1.25V Low and 1.95V High. The 
ALS VIL and VIH limits are 0.8V and 2.0V 
respectively, a tight spec for VIH. 

ELECTRO-STATIC DISCHARGE 
(ESD) CONSIDERATIONS 
It 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 low 
enough so that neither the Silicon nor the 
Interconnecting metal can melt. 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 possible. 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 lunc1lon 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 
categones: people or other objects that have 
accumulated static charge and touch the 
parts; or, they generate their own charge, as 
IS the case when a Circuit makes sliding 
contac1 with an insulator. In the first Instance, 
stallC 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 voltage 
breakdown In the relatively high range of from 
15V to 25V. Schottky diodes connected to an 
Input Pin usually break down before Junc1lon 
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 connec1 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 allowed to float. All 
unused inputs, even those on unused gates, 
should be tied to a voltage 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 Vee, protec1ed 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. Floating diode inputs usually pull 
to Within a few mv of 3VBE above ground, a 
VBE above threshold. The Input voltage will 
fall about 1V per 0.1 rnA of current that is 
capacltlVely 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 I 
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Yee 

Figure 6. Output Stage Basic Components 

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 voltage to which 
they float IS determined in part by leakage, 
and is not predictable. 

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 current 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 current that IS 
available to charge or discharge the load 
capacitance. Most ALS circUits are designed 
to fit into one of these categories, based on 
output drive capability, the normal output 
stage, the buffer driver which can supply 

.. 
PULL·UP 
DRIVER 

Figure 7. Basic Darlingt(,'" 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 simultaneously, 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 load 
currents to force a Low state at the output 
pin; the pull-up driver components 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 CL, which IS generally one 
of the major factors that Influence sWitching 
speed. 

Since, to 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 Vee. 
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 load. 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 all 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 voltage 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-Collector out
put can rise to Vee, a voltage 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 Ob delivering cur
rent to the base of the driver Oa. This 
configuration IS called a Darlington CIrcuit and 
provides a composite current gain nearly as 
large as the product of the current gains of Ob 
and Oa. 

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 Oa which IS capable 
of supplying large currents to qUickly charge 
output capacitance. Despite the large output 
current that is available, the drive require
ments of Ob are low, so that the voltage drop 
across Re IS small, and the pad will pull up to 
a voltage nearly as high as Vee - 2VSE. 

For the case where the output pin voltage is 
High, the phase-splitter transistor Oe IS off, 
and the base of Ob IS pulled high by resistor 
Re. The current which flows through Re is just 
sufficient to provide base drive to 0b. The 
base voltage of Ob will be just slightly below 
Vee, and the output pin voltage will be less 
than this by the sum of the VSE drops of Ob 
and 0a, both of which are on. Most of the 
base current for Oa and the current through 
pull-down resistor Rb is supplied from Vee 
through Ra and 0b. Ob has a Schottky clamp 
to prevent saturation when the current 
through Ra is large. Resistor Ra limits the 
amount of current flowing from Vee through 
Oa to a value small enough that Oa will 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 



Signetics ALS Products 

Circuit Characteristics 

Vee 

Figure 8. Basic 3-State Pull-Up 

available to charge the output capacitance at 
the beginning of a Low-to-Hlgh transition. The 
minimum current available when the pin has 
reached the minimum guaranteed high volt
age VOH IS called output high current (IOH). 
The maximum output voltage that the pull-up 
driver can achieve occurs at maximum Vee. 
and at high temperatures with corresponding 
low values of transistor VSE and high current 
gain. Conversely, the minimum high voltage 
occurs at low Vee and low temperatures. 

Vee 

R, 

Figure 9. Basic Pull-Down 

In the Low state, the pull-down driver Qd IS on 
and the pin voltage IS the Qd saturation 
voltage VSAT Qe IS on and ItS collector 
resistor Re IS pulled down to VSE + VSAT, the 
VSE of Qd, VSAT of Qe· Qb IS also on, with ItS 
emitter at VSAT, and the current through Rb is 
low. The base-emitter voltage of Qa IS nearly 
zero and Qa IS off. 

Assuming the pull-down is off, the Low-to
High transition speed IS governed by: 1) the 
rate at which Re can pull-up the base of Qb, 2) 
the amount of pin current required to drive the 
load and charge the load capacitance; 3) the 
value of Ra; 4) the physical size and current 
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gain of Qa; and 5) the amount of Qa base 
drive current that IS lost through Rb 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, Qa and Qb do not have 
suffiCient base-emitter drive to keep them on 
If the pin voltage rises significantly above 
Vee, Qa Will begin to leak current Into Vee 

3-State 
For all 3-State ALS parts, the leakage paths 
to a grounded Vee pin are blocked with 
Schottky diodes A tYPical 3-State pull-up IS 
shown In Figure 11 Sa IS the series Schottky 
blocking diode. 3-S1ale Schottkys St1 and St2 
serve to Simultaneously turn off the pull-up 
and pull-down drivers. The 3-State control IS 
active when It IS pulled low to within VSAT of 
ground In this state It sinks all the available 
drive current for Qb and Qe, and pulls their 
bases down to (VSAT + VSchottky), which IS 
essentially one VSE The voltage drop across 
Re IS large and 3-State power dissipation IS 
tYPically high Qa and Qb are off for normal 
TTL voltage ranges of the output pin; a 
negative undershoot large enough to drive 
the pin about one VSE below ground Will allow 
them to turn on and supply current from Vec, 
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. Qd IS the pull-down driver transistor, a big 
Schottky-clamped device capable of Sinking 
large currents Cd IS the stray base-collector 
capacitance of Qd, and ItS unavoidable pres
ence has an Important effect on the perfor
mance of the pull-down driver Qe IS the 
Schottky-clamped phase splitter It functions 
as a current-limited, low-Impedance driver for 
Qd when the logic Input voltage VIN IS high, 
and as an inverting driver for pull-up Qb by 
virtue of the current through Re when Y'N IS 
low and Qc IS off. Zd IS the pull-down Imped
ance network which Insures that Qd IS off 
when Y,N IS low. 

SWitching to the logic Low state occurs when 
Y'N IS larger than the VSE drops of Qe plus Qd, 
both of which are Initially on Part of the total 
emitter current available from Qe comes from 
Re, which has a voltage drop of V cc -
VSE - VSAT· The remainder of the Qe emitter 
current IS supplied through ItS base Schottky 
clamp or by other components not shown In 

Figure 9 but discussed In the section on 
control components. A portion of the total Qe 
emitter current IS lost In the pull-down net
work Zd; the remainder is available as base 
current for pull-down driver Qd The amount 
of current Qd can Sink depends on its base 
drive, ItS current gain, and ItS collector volt-
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age. ThiS current IS specified on a per-part 
basIs In the data sheets. Several Innovative 
cirCUit Improvements that Increase the drive 
current for Qd are shown In Figures lOa and 
lOb. Speed-up Schottky diodes SS1 and Ss2 
have been added to the standard pull-down 
CIrCUIt as shown In Figure lOa Both are 
reverse-biased and off In the High state, since 
Re pulls the collector of Qe nearly to Vce 
Both connect the collector of Qe to nodes 
that need to be discharged dUring a Hlgh-to
Low transition Ss1 to the base of Qa, Ss2 to 
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the pin. They Will conduct if these node 
voltages are higher than 
VBE + VSAT + VSehottky, or approximately 
2VsE, they are qUite effective above 2VBE 
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 Zd In Figure 
9 IS the pull-down impedance which Insures 
that Qd IS off when the value of Y,N falls 
below 2VBE. When the voltage at the base of 
Qd IS being pulled high by Qe or low by Zd, the 
output pin voltage responds by moving In the 
opposite direction. ThiS produces a change In 
voltage across Cd, which IS the sum of the 
base voltage change and the collector volt
age change, so the amount of charge re
qUIred by Cd IS magnified by a factor which IS 
larger than unity. 

ThiS well-known Miller-effect causes the ap
parent value of Cd, 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 Qe and Zd need to 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, Vee, or ground can momentarily 
force the base of Qd 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 Rz2 and a 
series Schottky diode to ground. This IS 
shown In Figure 11. The Qd base voltage 
cannot pull below a Schottky drop, so that 
sWitching speed IS unimpaired. 

Vee 

CONTROL COMPONENTS 
ThiS section covers 3-State control drivers, 
special 3-State problems, and Vee turn-on 
current and 3-State glitches dUring power-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 Stt and St2 are 
reverse-biased; In the active state the control 
voltage IS low, usually Vsalo so that the 
Qa - Qb base emitter stack IS off, as IS the 
Qe - Qd stack. In the 3-State mode, Re IS 
dissipating maximum power. Blocking 
Schottky diode Sa prevents current from flow
Ing backwards through Qa If the Vee 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 add IlIOn of Inverter QC2 - Re2 With a 
blocking Schottky Se2 allows the addlllOn of 
feedback diodes SS1 and SS2 to Increase IAV; 
Se2 cannot be Included In senes With Re1 
because ItS forward voltage drop would lower 
VOH. 3-State power IS not Increased, since 
only one Re1 IS pulled low. The current 
through Qe2 IS available as added base dnve 
to Qd, so nothing IS wasted. An addlllOnal 
transistor may be paralleled With Qe1 and Qe2 
to control an active pull-down version of 
Impedance Zd 

Icc Considerations 
There IS no formal family specification that 
limits the amount of V ce current an ALS 
CirCUit may draw dUring turn-on as Vee rises 
from zero to 4.5V. However, an effort has 
been made to limit maximum turn-on Icc to 
110% of leemax. ThiS precaution prevents an 
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undesirable system sltuallOn where the Vee 
power supply IS large enough to drive the 
devices, but can't power them up. The major 
component of turn-on current IS Vee to 
ground feed-through of output stages. Unless 
specific steps are taken to prevent It, the pull
up Darlington turns on If Vee IS greater than 
2VBE, 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 to Incorporate extra CIrCUIt 
components that will set the phase splitter at 
voltages nearly as low as 2VBE, or turn off the 
top device With a separate 3-State type struc
ture which activates at low Vee voltages and 
becomes inoperative when Vcc IS high 

The amount of current that can be fed from 
an output pin back Into a grounded Vee pin, 
or through the chip to ground for an open Vee 
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 Vee rises. ThiS means that Vee 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 may also produce unwant
ed glitches on outputs, or spurious clocks 
which cause flip-flops to lose data, or relax
ation oscillations that completely disrupt a 
system. It IS, without doubt, one of the major 
causes of logic systems failure ... difficult to 
accommodate, and difficult to eliminate. 

Well planned PC board layout IS vital, and 
multilayer boards With ground and Vee planes 
are often desirable. Great care must be taken 
to Insure adequate bypassing for Vee. The 
problems are not trivial, 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 proporllOnal to the rate at which the 
current through It changes. 

Figure 12. Improved 3-State Circuit Inductance IS a measure of the amount of 
energy stored In the magnetic field assoclat-
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ed 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 current 
Interactions decrease. The Inductance of a 
thin wire far removed from the return current 
path IS high; that of a large conductor coaxial
ly encircled 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 allow 
magnetic flux linkages are bad, wire lengths 
of fractions of Inches count, and sockets With 
long PinS add slgmflcant Inductance to a PC 
card. 

Ground noise voltage IS Increased by feed
through current 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 Vee 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 feed-through current can 
flow for only a short time. 

Although most ground nOise results 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. 

Estimating The Magnitude Of 
Ground Noise 
The accurate modeling of ground noise-relat
ed problems In logiC design is a complex 
procedure that reqUires numerical analYSIS to 
determine system currents and voltages as a 
function of time. ThiS can only be accom
plished in a 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 assist customers In solVing the 
sometimes formidable problems associated 
With large system Simulation. 

The following diSCUSSion derives the mlmmum 
peak-value of ground nOise that Will occur as 
an Integrated Circuit discharges a capacitor 
through ground lead inductance. It points out 
the minimum problems that Will exist. In the 
real world, the peak ground voltage Will al
ways be larger than the simple derivation 
predicts. 

The load capaCitor C and ItS discharge path 
are shown in Figure 20. The capacitor has 
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been previously charged to a positive voltage, 
and IS discharging through pull-down transIs
tor ad and lead ground Inductance Lg. As the 
current changes, It develops a ground voltage 
V 9 across Lg that IS equal to the product of Lg 
times the rate at which It changes. 

Figure 13 

The discharge current Id Will vary With time; 
starting from zero, It will Increase to a maxi
mum value, and then eventually return to 
zero. There are an Infinite number of ways Id 
can vary, depending on how the transistor 
allows charge to flow at any Instant In time, 
but each of the pOSSible current-vs-tlme diS
charge curves must define the same area, 
equal In value to the total charge a that IS 
removed from the capacitor as ItS voltage 
falls by an amount V. 

The voltage drop V 9 across the Inductor at 
any Instant In time Will be determined by the 
slope of the current-vs-tlme curve, that is, by 
the rate at which current IS changing. The 
unique curve that has the reqUired area and 
minimum slope IS triangular, as shown In 
Figure 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 when the current is decreasing. 

The equations of Interest in estimating V 9 
are: 

T 
Charge = a = cv = IMA"2 = triangle area 

Ground voltage = V 9 = (triangle slope)(L) 

= 2 IMAX L 

T 
Combining the two equations to eliminate 
IMAX gives: 

4CVL 
Vg =T2 

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 
long enough, the chip will erroneously recog
nize It as a valid Input, and respond either by 
glltchlng, slowing down, clocking Incorrectly, 
or oscillating. 

An example using values typical for an ALS 
CirCUit In a 16-pin OIP Illustrates the potenllal 
for trouble. If the circuit discharges one stan
dard ALS load of 50pF In 2ns With a voltage 
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change of 3V through a ground Inductance of 
10nH, the minimum ground voltage will be: 

4 X 50 X 10-12 X 3 X 10 X 10-9 
V =------------~~-----

9 (2 X 10-9)2 

=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 
RIN and the four diodes 01 through 04. 
These components establish an Input SWitch
Ing threshold voltage of 2 VSE relative to chip 
ground. The on-chip voltage VIN must be 
different from thiS value by a margin large 
enough to guarantee a static Low or High With 
suffiCient overdrive to insure SWitching speed. 
The on-Chip voltage VIN that IS actually avail
able is the difference between the Input pin 
voltage VPIN and the total ground voltage 
nOise V g. V g IS the sum of the steady state 
voltage due to ground current flOWing through 
Rg, and the inductive voltage drop across Lg. 

The Inductive voltage IS usually the larger of 
the two, and Since It depends on current 
changes, It will have both positive and nega
tive polarities for each SWitching cycle. ThiS 
means that either Low or High Input voltages 
which are too close to SWitching threshold Will 
allow the nOise margin to be exceeded, and If 
the ground voltage nOise persists long 
enough, the Input Will SWitch erroneously. The 
result of this depends on the chip function. 
CombinatOrial logiC usually slows down or 
produces output glitches. Latches and fllp
flops may be clocked Inadvertently, and 
stored data Will 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 guaranteed to have Input thresholds be
tween the limits 0.8V and 2.0V. A typical 
method of verifying thiS IS to determine the 
voltage at which the Input actually SWitches. 
This reqUires some care, Since the true 
threshold 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 threshold slowly and smoothly. At thresh
old the Input will switch. Sensing thiS point IS 
easy for those CirCUitS where an output also 
switches, glitches, or OSCillates. It IS much 
harder to sense thiS pOint for those circuits 
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where 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 

DISCHARGE 
CURRENT 

Vg I 

Figure 14 

I 
f---- T1~E ------1 

Figure 15 

AF03230S 

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. If the only 
source of ground voltage IS from the particu
lar output of Interest, the ground and output 
pin Inductances Will always slow down a Hlgh
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 rapidly. 
As discharge continues, the available drive 
decreases, and currents Increase less rapidly. 
Eventually the current begins to fall, and the 
ground voltage reverses polarity, which tends 
to limit the rate at which the current de
creases If currents have been high, and the 
Inductances are large, there may be substan
tial undershoot at the end of the SWitching 
cycle which can dnve the output pin below 
ground. 

If multiple outputs are SWitching Simulta
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 fact, speed up an 
output; on the other hand, It may Introduce 
delays that are much larger than those POSSI
ble with Single output SWitching. ThiS behaVior 
makes It difficult to predict, except on a case 
by case baSIS, what the actual effects of 
multiple output SWitching Will be. Curves of 
delay vs multiple SWitching have been pub
lished, but these serve only as rough guides 
to Indicate potential problems, and need to be 
backed up with actual analysis for any partic
ular application. 

In addition 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 
dnvlng pull-up or pull-down stages Incorrectly. 
One example of thiS can be understood with 
reference to Figure 17 The scenario IS that 
the output pin IS Low, but on the verge of 
SWitching High, with VIN failing and Q c ready 
to turn off A problem occurs If, at the Instant 
before the pull-up transistor Q a turns on to 
pull the output pin high, the voltage from 
output pin to chip ground falls. ThiS can 
happen as a result of Inductive undershoot 
driVing the output pin down, or by a rise In 
ground voltage caused by currents complete
ly unrelated to the output of Interest. The low 
output-pln-to-chlp-ground voltage pulls down 
the emitter of Q c through Schottky clamp 
diode Sd, and if VIN IS not low enough to 
counteract thiS, Q c Will not turn off The net 
result is that Rc cannot rise, and the transition 
IS delayed until the nOise voltage from output 
to ground disappears 

Vee Noise As An Additional 
Problem 
Inductance In the Vee lead produces nOise In 
the on-chip Vee voltage that IS entirely analo-
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EQUIVALENT 

L _______ j--.J 
INPUT STAGE L. 

gous to ground voltage. The effects of Vee 
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 Instead of 

Vee· 

The first symptom of excessive Vee Inductive 
voltage drop IS a change In the edge rate for a 
Low-to-Hlgh tranSition. ThiS Will decrease If 
the on-chip Vee falls, and Increase If it rises. If 
the ground to Vee voltage falls below a 
minimum value, Internal circuit delays or 
glitches can occur, and functions with flip
flops or other storage elements may lose 
data. As IS the case with excessive ground 
nOise, ALS cirCUits may break Into relaxation 
oscillation. 

Because Vee to ground voltage must remain 
above a minimum value to aVOid logiC errors 
and glitches, It IS absolutely Vital that Vee to 
ground bypaSSing IS adequate. ThiS requires 
low Inductance Vee and ground PC traces, 
and low Inductance bypass capacitors. ALS 
parts are guaranteed to function properly for 
low Vee of 4.SV. ThiS means that pin voltages 
must not fall below this value for any appre
ciable time. fractions of nanoseconds. Vee 
system voltage should be close to the maxI
mum guaranteed value for safe system de
sign 

Designing To Reduce The 
Effects Of Ground Noise 
The tYPical 1 5V minimum value for ground 
nOise, calculated In the preceedlng 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 

.----, 

REMAINING 
OUTPUT STAGES 

1------, 

EQUIVALENT 
OUTPUT STAGE 

Figure 16. Equivalent 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, a major contributor to driver 
current IS the load presented by the input 
stages of the dnven 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 dnvers with 
heavy capacitive loads than on the amount of 

June 1987 

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 nnglng 
dunng switching transitions. 

In summary, there are many potential prob
lems that one can anticipate 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 

3-10 

handle. A second major consideration IS the 
system layout, especially from the standpoint 
of ground, Vee, and signal lead Inductance. 

R, 

Q,' ___ ----f 

Figure 17 
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INTRODUCTION 
Signetlcs' 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 delays listed at the 
top of the data sheets are the average 
between tplH and tpHl for the most significant 
data path through the part. 

In the case of clocked products, this IS 
sometimes the maximum frequency of opera
tion. In any event, this number is under the 
operating conditions of Vcc = 5.0V and 
TA = 25°C. 

The tYPical Icc current shown in that same 
speclflcallOn block IS the average current (In 
the case of gates, this will be the average of 
the ICCH and ICCl currents) at VCC = 5.0V and 
T A = 25°C. It represents the total current 
through the package, not the current through 
the ,nd,v,dual functions. 

LOGIC SYMBOLS 
There are two types of logic symbols. The 
conventional one, "Logic Symbol," explicitly 
shows the Internal logic (except for complex 
logic). The other IS "Logic Symbol (IEEEI 
lEG)" as developed by the IEC and IEEE. The 
International Electrotechnlcal Commission 
(lEG) 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 showing the Internal 
logic. Internationally, Working Group 2 of IEC 
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 (PublicallOn 
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 IEEE Standard Graphic 
Symbols for Logic Functions ANSI/IEEE Std 
91-1984 (Revision of ANSI/IEEE Std 91-1973 
[ANSI Y32.14-1 973]) can be ordered through: 

IEEE Service Center 
445 Hoes Lane 
Piscataway, New Jersey 08854 
Phone (201) 981-0060 

ABSOLUTE MAXIMUM RATINGS 
The Absolute Maximum Ratings table carnes 
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 to the outputs only guarantees that If 
less than -0.5V IS applied to the output pin, 
after that voltage IS removed, the part Will stili 
be functional and ItS useful life Will not have 
been shortened 

Input and output voltage specifications In this 
table reflect the device breakdown voltages 
In the positive dlrecllOn (+ 7.0V) and the 
effect of the clamping diodes In the negative 
dlrecllOn (-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 CondlllOns ta
ble has a dual purpose. It sets enVIronmental 
conditions (operating free-air temperature), 
and It sets the cond,llOns 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 Signetlcs, 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 
strongly that the specifications set forth In a 
data sheet should reflect as accurately as 
possible the operation of the part In an actual 
system. In particular, the Input threshold val
ues of V,H and V,l can be tested by the user 
With parametric test equipment ... If V,H and 
V,l are applied to the inputs, the outputs Will 
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 

Vcc Supply voltage -0.5 to +7.0 V 

V,N Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output In High output state -0.5 to +Vcc V 

Standard outputs 16 mA 

lOUT Current applied to output In Low output state 
3-State and buffer 

48 mA 
outputs 

-1 verSion outputs 96 mA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature range -65 to +150 °C 
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on the part of some users to use V,H and V,L 
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 equipment. Parametric 
tests, such as those used for the output levels 
under the V,H and V,L condlliOns 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, V,H and V,L 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 OV 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 sltualiOn In a system on a 
PC board is less severe than In a nOIsy 
production environment. TYPical recom
mended operaling condlliOns are shown In 
Table 2. 

DC ELECTRICAL 
CHARACTERISTICS 
This table reflects the DC limits used by 
Signetics dUring their testing operations con
ducted under the conditions set forth In the 
Recommended Operating Conditions table. 

VOH and VOL values vary depending on the 
Vee val ues specified and the type of output 
structure; standard, 3-State, or buffer. Gener
ally, as the output current and Vee varialiOns 
Increase, the guaranteed minimum VOH de
creases and the maximum VOL Increases. 
Signetics specifies and tests VOH and VOL for 
10% Vee sWings. 

I" the maximum Input current at maximum 
Input voltage, is a measure of the Input 
leakage current at a guaranteed minimum 
Input breakdown voltage. The test conditions 
for I, vary according to the type of Input 
structure being tested. PNP and Diode Inputs 
are tested with Vee = MAX and 7.0V at the 
input. When I, IS being measured on trans
ceiver 1/0 pinS, both Vee and the Input 
voltage are 5.5V. The reduced input voltage is 
necessary because of the output structure 
connected to the Input structure Output 
structures break down sooner than Input 
structures and It IS ImpOSSible to test the Input 
without testing the output also. 

I'H for both Diode and PNP Input structures IS 
less than 20llA typically. I'L IS less than 
100llA for PNP Inputs and less than 200/lA 
for Diode Inputs. If multiple Input structures 
are lied together In the deSign, then the Input 
current values also muiliply 

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 I'H and I'L 
specifications. 

IOZH 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. IOZL IS similar except the setup condi
tion IS for the Low state 

Table 2. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 

Vee Supply voltage 

V,H High-level Input voltage 

V,L Low-level Input voltage 

1'K Input clamp current 

VOH High-level output voltage Open-Collector 

Standard 

IOH High-level output current 3-State 

Buffers 

Standard 

IOL LOW-level output current 3-State and Buffers 

-1 versions 

TA Operating free-air temperature range 
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IOH IS tested only on Open-Collector outputs 
as a leakage test for the lower output transIs
tor structure. Vee IS less than VOH so that 
there IS not a current path to or from Vee that 
would mask the leakage. 

10 IS approximately one half of the true short
CirCUit output current value. It is measured at 
1;2 Vee 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 
lOS tests. 

DC electrical characteristics are shown In 
Table 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 hold 
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 
UNIT 

Min Nom Max 

4.5 50 5.5 V 

2.0 V 

0.8 V 

-18 mA 

5.5 V 

-0.4 mA 

-2.6 mA 

-15 mA 

8 mA 

24 mA 

48 mA 

0 70 °C 
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Although the 50pF load capacitance will in

crease the propagalion delay by an average 
of about 1 ns for ALS devices, It will Increase 
several ns for standard Schottky devices. 

The load resistor of 500n IS conveniently 
specified as both a pull-up and pull-down load 
resistor. 

Table 3. DC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER1 CONDITIONS2 
Min 

V,K Input clamp diode voltage I'N=-18mA 

ALS products are being released In the sur
face-mounted SO package as a commercial 
option. 

LIMITS2 
UNITS Vcc 4 

Typ3 Max 

-1.5 V MIN 

Std.s 10H =-04mA Vcc;-2 V 5V ± 10% 

10H =-2.6mA 204 3.2 V MIN 
VOH Output High voltage 3-State 

10H =-3mA 204 3.2 V MIN 

Buffers IOH=-15mA 2.0 V MIN 

Std.5 
10l =4mA 0.25 04 V MIN 

10l =8mA 035 0.5 V MIN 

VOL Output Low voltage 3-State and 10l = 12mA 0.25 04 V MIN 

Buffers 10l = 24mA 0.35 0.5 V MIN 

-1 version 10l = 48mA 0.35 0.5 V 475V 

Diode Inputs Y,N =7.0V 100 pA MAX 

I, 
Input High current 

PNP Inputs VIN = 7 OV 100 pA MAX 
breakdown test 

Transceiver 1/0 pins VIN = 5.5V 100 p.A 5.5V 

IIH Input High current 
VIH = 2.7V n(20) pA MAX 
(20pA X n High U.L.) 

Diode Inputs 
Vil = OAV n(-O 2) mA MAX 
(-0.2mA X n Low U.L.) 

III Input Low current 
Vil = OAV PNP Inputs 
(-100/lA X n Low U.L.) 

n(-100) /lA MAX 

10ZH 3-State OFF current High VOUT = 2.7V 20 pA MAX 

10Zl 3-State OFF current Low VOUT= OAV -20 pA MAX 

10H Open-Collector output leakage VOH=55V 100 pA MIN 

106 Output current VOUT = 2.25V -30 -112 mA MAX 

NOTES: 
1 Unless o1herwlse noted, conditions and limits apply throughout the temperature range for which the psrtlcular device type IS rated The ground pin IS the reference 

level for all applied and resultant voltages 
2 Unless otherwise stated on Individual data sheets 
3 TYPical characteristics refer to T A = + 25°C and Vee = + 5 OV 
4 MIN and MAX refer to the values listed In the data sheet table of recommended operallng conditions 
5 Standard refers to the totem-pole pull-up C"CUItry commonly used for the particular family, as distinguished from buffers, line drivers or 3-State outputs 
6 The output conditions have been chosen to produce current that closely approximates one half of the true short-CIrCUit current, los 
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Table 4. AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = + 5.0V ± 10% 

UNIT 
CL= 50pF 
RL =500n 

Min Max 

tpLH Propagation delay 
Waveform 2 

2.0 120 
tPHL Dn to an 20 14.0 

ns 

tPLH Propagation delay 
Waveform 1 

3.0 14.0 
tpHL E to an 3.0 14.0 

ns 
74ALS373 

tpzH Output Enable time Waveform 4 20 140 
tpZL to High or Low level Waveform 5 30 14.0 

ns 

tpHZ Output Disable time to Waveform 4 2.0 10.0 
tPLZ High or Low level Waveform 5 2.0 12.0 

ns 

fMAX Maximum clock frequency Waveform 1 50 MHz 

tpLH Propagation delay 
Waveform 1 

3.0 120 
tPHL CP to an 4.0 140 

ns 

74ALS374 
tpzH Output enable time Waveform 4 3.0 14.0 
tpzL to High or Low level Waveform 5 3.0 14.0 

ns 

tpHZ Output Disable time Waveform 4 20 10.0 
tpLZ to High or Low level Waveform 5 3.0 120 

ns 

Table 5. AC SETUP REQUIREMENTS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION Vee = +5.0V ± 10% 
UNIT 

CL= 50pF 
RL=500n 

Min Max 

ls(H) Setup time 
Waveform 3 

6.0 
t.(L) Dn to E 6.0 

ns 

th(H) Hold time 
74ALS373 Waveform 3 

6.0 
th(L) Dn to E 6.0 

ns 

!w(H) E Pulse width, High Waveform 1 10.0 ns 

ls(H) Setup time 
Waveform 3 

6.0 
t.(L) Dn to CP 6.0 

ns 

th(H) Hold time 
74ALSF374 Waveform 3 

1.0 
th(L) Dn to CP 1.0 

ns 

tw(H) CP Pulse width, 
Waveform 1 

10.0 
!w(L) High or Low 10.0 

ns 
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cp 

~ _______ 'P_lH~~_VM------
Waveform 1. Clock to Output Delays 

and Pulse Width 

D 

Waveform 2. Latch Enable to Output Delays 
and Latch Enable Pulse Width 

Waveform 3. Propagation Delay Data to Q Outputs Waveform 4. Data Setup and Hold Times 

cp 

Q 

1------ 1Jfmax -----I 

Waveform 5. Data Setup and Hold Times Waveform 6. 3-State Output Enable Time to High Level 
and Output Disable Time from High Level 

December 1988 

Waveform 7. 3-State Output Enable Time to Low Level 
and Output Disable Time from Low Level 

NOTE: For all waveforms, VM = 1 3V 
The shaded areas indicate when the Input IS permitted to change for predictable output performance 

Figure 1. AC Waveforms 
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TEST CIRCUITS AND 
WAVEFORMS 
The SOOn load resistor, RL to ground, as 
described In Figure 2, acts as a ballast to 
slightly load the totem-pole pull-up and limit 
the quiescent High state voltage to about 
+ 3.SV. Otherwise, an output would rise quick
ly to about + 3.SV, but then continue to rise 
very slowly up to about + 4.4V. On the subse
quent High-to-Low transition, the observed 
tPHL 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 SOOn 
resistor to ground can be a high-frequency, 
passive probe for a sampling scope, which 
costs much less than the equivalent hlgh
Impedance probe. Alternatively, the SOOn 
load to ground can Simply be a 4S0n resistor 
feeding into a Son coaxial cable leading to a 
sampling scope input connector, with the 
internal Son 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 
Son termination for the pulse generator that 
supplies the Input signal. 

Figure 3, Test Circuit for 3-State Outputs, 
shows a second soon resistor from the 
device output to a sWitch. For most measure
ments thiS sWitch IS 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 soon resistors and 
the + 7.0V supply establish a qUiescent High 
level of +3.SV, which correlates with the High 
level discussed In the preceding paragraph. 

As shown in Figure 1, AC Waveforms, the 
disable times are measured at the point 
where the output voltage has risen or fallen 
by 0.3V from the qUiescent level (I.e., Low for 
tpLZ or High for tpHZ). 

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 to ensure that 
a device output has turned OFF. It also gives 
system designers more realistic delay times 
to use in calculating minimum cycle times. 

December 1988 

Vee 

DEFINITIONS 
RL = Load reSistor, see AC CHARACTERISTICS for value 
CL = Load capaCitance Includes 1'9 and probe capacitance, 

see AC CHARACTERISTICS for value 
RT = Termination resistance should be equal to ZOUT 

of pulse generators 

Figure 2. Test Circuit for Totem-Pole Outputs 

Vcc 
t......7.0V 

R, 

R, 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 
tpLZ closed 
OC closed 
All other open 

DEFINITIONS 
RL - Load resistor; see AC CHARACTERISTICS for value 
CL = Load capacitance Includes jig and probe capaCitance, 

see AC CHARACTERISTICS for value. 
RT = T ermlnabon resistance should be equal to ZOUT 

of pulse generators 

Figure 3. Test Circuit for 3-State and Open-Collector (OC) Outputs 

Good, high-frequency wiring practices should 
be used in constructing test jigs. Leads on the 
load capacitor should be as short as pOSSible 
to minimize ripples on the output waveform 
transitions and to minimize undershoot. Gen
erous ground metal (preferably a ground 
plane) should be used for the same reasons. 
A Vee bypass capacitor should be provided at 
the test socket, also with minimum lead 

4-8 

lengths. I nput Signals should have rise and 
fall times of 2.0ns, and signal sWing of OV to 
+3.SV, 1.0MHz square wave IS recom
mended for most propagation delay tests. 
The repetition rate must necessarily be in
creased for testing fMAX. Two pulse genera
tors are usually reqUired for testing such 
parameters as setup time, hold time, recovery 
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 , -1 OV IS greater than 
-1.OV). 

v cc Supply voltage: The range of pow
er supply voltage over which the 
device IS guaranteed to operate 
within the specified limits 

V,KMax 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 

V,H Input High voltage: The range of 
Input voltages recognized by the 
device as a logic High 

V'HM,n 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 

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

V,LMax Maximum input Low voltage: This 
value IS the guaranteed Input Low 
threshold for the device The maxI
mum allowed Input Low In a logic 
system 

VM Measurement voltage: The refer
ence voltage level on AC wave
forms for determining AC perfor
mance. Usually specified as 1 3V 
for the ALS family. 

VOHM,n Output High voltage: The mini
mum guaranteed High voltage at 
an output terminal for the specified 
output current IOH and at the mini
mum Vcc value. 

VOLMax Output Low voltage: The maxI
mum guaranteed Low voltage at an 
output terminal sinking the specI
fied load current 10L. 

VT+ Positive-going threshold volt
age: The Input voltage of a variable 
threshold device which causes op
eration according to specification 
as the Input transition rises from 
below Vr- (Min) 

December 1988 

Vr _ Negative-going threshold volt
age: The Input voltage of a variable 
threshold device which causes op
eration according to specification 
as the Input transition falls from 
above Vr + (Max). 

Currents - Positive current IS defined as 
conventional current flow Into a device. Nega
tive current IS defined as conventional current 
flow out of a device All current limits are 
specified as absolute values. 

Icc Supply current: The current flow
Ing Into the V cc 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 allowed voltage IS ap
plied to the Input ThiS parameter 
guarantees the minimum break
down voltage for the Input 

I'H Input High current: The current 
flowing Into an Input when a specI
fied High-level voltage IS applied to 
that Input. 

I'L Input Low current: The current 
flowing out of an Input when a 
specified Low-level voltage IS ap
plied to that Input 

10 Output current: The output current 
that IS approximately one half of 
the true short-Circuit output current 
(los)· 

10H Output High current: The leakage 
current flOWing Into a turned off 
Open-Collector output With a specI
fied High output voltage applied. 
For devices with a pull-up CirCUit, 
the 10H IS the current flOWing out of 
an output which IS In the High state. 

10L Output Low current: The current 
flOWing Into an output which IS the 
Low state. 

lOS 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. 

10ZH Output off current High: The cur
rent flOWing Into a disabled 3-State 
output with a specified High output 
voltage applied. 
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10ZL Output off current Low: The cur
rent flOWing out of a disabled 3-
State output With a specified Low 
output voltage applied 

AC SYMBOLS AND 
DEFINITIONS 

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 level 

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" slate. 

Output disable time from 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 the 
Low level to a high-Impedance 
"OFF" state. 

Output enable time to a 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 a 
high-Impedance "OFF" state to 
High level. 

Output enable time to a Low 
level of a 3-State output: The 
delay time between the speCified 
reference POints on the Input and 
output voltage waveforms With the 
3-State output changing from a 
high-Impedance "OFF" state to 
Low level. 

• 
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Hold time: The Interval ImmedIate
ly following the active transition of 
the timing pulse (usually the Clock 
pulse) 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 recognilion. A negative 
hold time indicates that the correct 
logic level may be released prior to 
the active transillon of the timing 
pulse and still be recognized. 

Setup time: The interval immedi
ately preceding the active transilion 
of the timing pulse (usually the 
Clock pulse) or preceding the tran-
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tw 

sition of the control Input to its 
latching level, during which interval 
the data to be recognized must be 
maintained at the Input to ensure 
Its recognition. A negative setup 
time indicates that the correct logic 
level may be Initiated sometime 
after the active transition of the 
timing pulse and stili be recognized. 

Pulse 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 
control pulse and the reference 
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tTLH 

tTHL 

t" tf 

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. 

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. 

Clock input rise and fall times: 
10% to 90% value. 
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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 descnbed 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 dunng 
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 
matenal, the leads of the ALS devices 
should always be grounded. In other 
words, ALS devices should 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 
dunng power turn on-off, do not exceed 
absolute maximum ratings. 

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

• ALS inputs should never be left floating 
on a PC board. ThiS precaution applies 
to any TTL family. As a temporary 
measure, a resistor with a resistance 
greater than 10kU should be soldered 
on the open input The resistor will 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 all 
unused inputs on TTL devices be tied either 
High or Low. This IS especially important With 
ALS logic. 

Electncally-open Inputs can degrade AC 
nOise immUnity as well as the SWitching speed 
of the device. TYing Inputs to Vee or GND, 
directly or through a resistor, protects the 
deVice from In-Circuit electrostatic damage. 

ALS devices do not reqUire an input resistor 
to lie the Input High. Inputs can be connected 
directly to Vee as well as ground. 

POSSible ways of handling unused Inputs are: 
1. Unused active-High NAND or AND Inputs 

to Vee. 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-High NAND or AND 
inputs to a used Input of the same gate, 
prOVided that the High-level fanout of the 
dnvlng 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 
nse and fall times, as well as those at Input 
and output nodes. These transillOns 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 distnbutlon 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 dnve 
capabilities of each family for commercial 
temperature and voltage 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 Umi 
Load (UL) In the High state IS defined as 
20/lA; thus both the Input High leakage cur
rent, IIH, and output High current-sourcing 
capability, IOH, are normalized to 20/lA. 

Similarly, one ALS Unit Load (UL) In the Low 
state is defined as 0.1 mA and both the Input 
Low current, IlL, and the output Low current
Sinking capability, IOL' are normalized to 
0.1mA. 

For added convenience, the actual load value 
In amperes IS listed In the column adjacent to 
UL 

CLOCK PULSE REQUIREMENTS 
All ALS Clock Inputs are buffered to Increase 
their tolerance of slow positive-clock edges 
and heavy ground nOise. Nevertheless, the 
nse time on positlve-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 dnver for added 
safety margin against heavy ground nOise. 
Not only a fast rising, clean Clock pulse IS 
reqUired, but the path between the clock dnve 
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. 

• 
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Table 1. Loading Comparisons 

DRIVEN DEVICE FAMILY 

Driving 
Device IOL (Min) 
Family 

74F 20mA 

74F (NPN)" 64mA 

74LS 8mA 

74LS Buffer 24mA 

74 16mA 

74 Buffer 40mA 

74S 20mA 

74S Buffer 60mA 

74ALS 8mA 

74ALS Buffer 24mA 

74ALS -1 version 48mA 

Open-Collector Outputs 
These devices must be used whenever two or 
more OR·tled 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 Vee to 
establish an active-High level. Only special 
high-voltage buffers can be tied to a higher 
voltage than Vee. The minimum and maxi
mum size of the pull-up resistor IS determined 
as follows: 

Vee (Max) - VOL 
R (Min) = -'-'-----'

IOL - N2 (11Ll 
Vee (Min) - VOH 

R (Max) = -':'-=--'---='-
N1 (IOH) + N2 (IIH) 

where: IOL = Minimum IOL guarantee 
or OR-tied elements. 

N2 (11Ll = Cumulative maximum in
put Low current for all 
Inputs tied to OR-tie 
connection. 

N1 (IOH) = Cumulative maximum 
output High leakage 
current for all outputs 
tied to OR-tie connec
tion. 

N2 (IIH ) = Cumulative maximum 
input High leakage cur
rent for all Inputs tied 
to OR-tie connection. 

If a resistor diVider network IS used to provide 
the High level, the R (Max) must be de
creased enough to prOVide the required 
[(VOH/R (pull-down)] current. 

3-State Outputs 
3-State outputs are designed to be tied to
gether, but are not designed to be actIVe 
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74F 74F (NPN) 74L5 74 745 74AL5 

IlL (Max) 

O.6mA 20fJA O.4mA 1.6mA 2.0mA O.1mA 

Maximum Number of Loads Driven 

33 1,000 50 

106 3,200 160 

13 400 20 

40 1,200 60 

26 800 40 

78 2,400 120 

33 1,000 50 

100 3,000 150 

13 400 20 

40 1,200 60 

80 2,400 120 

simultaneously. In order to minimize nOise 
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-overlapping 
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-overlapping Signals 
cannot normally guarantee when the address 
IS changing. 

Since most 3-State output enable slgnaJs are 
active-Low, shift registers or edge-triggered 
storage registers prOVide good output enable 
buffers. Shift registers with one Circulating 
Low bit, such as the 'ALS t 64 IS ideal for 
sequential enable Signals. The 'ALS174 or 
'ALS273 can be used to buffer enable Signals 
from TTL decoders or microcode (ROM) 
devices. Since the outputs of these registers 
will change from Low-to-Hlgh 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. If 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 
connebtlng to ground at the breadboarding 
stage, but a solid ground must be used even 
at the breadboarding stage. 
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12.5 10 200 

40 32 640 

5 4 80 

15 12 240 

10 8 160 

30 24 400 

125 10 200 

37.5 30 600 

5 4 80 

15 12 240 

30 24 480 

Vcc 
TYPical dynamic impedance of un-bypassed 
Vee runs from 50n to lOOn, depending on 
Vee and GND configuration. This IS why a 
sudden current demand, due to an IC output 
SWitching, can cause momentary reduction In 
Vee unless a bypass (decoupllng) capacitor IS 
located near Vee. 

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 50n 
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 OAmA per package 
In 3ns timel 

The next step IS to figure out the capacitance 
reqUirement for each bypass capacitor. USing 
the previously-mentioned octal buffer and 
assuming the Vee droop IS O.lV, then Cis: 

OAA X 3 X 10-9 sec 
C= 12 X 10F9 

O.tV 

= 0.012"F 

ThiS formula is derived as follows: 
cQ=CV 

by differentiation: 

.toQ .toV 
-=G-

.tot .tot 
.toQ 

Since -=1 
.tot 

.tot 
the equation becomes I = C -at 
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IAt 
hence, C= AV 

Select the C bypass ;;;. O.02/lF 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. 

I n 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; 
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qUick-fixes are troublesome and costly. To 
prevent cross-talk, maximize spacing be
tween signal lines and minimize spacing be
tween signal lines and ground lines. Prefera
bly, place ground lines between signal 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 multilayer P .C. boards, run signal lines In 
adlacent planes perpendicular to prevent 
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magnetic coupling, and limit capacitive cou
pling. Use power shield (Vee or ground plane) 
In between signal planes. 

Since any voltage change, nOise or other
Wise, arriVing at the untermlnated 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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74ALSOOA 
74ALS02 
74ALS04B 
74ALS08 
74ALS10A 
74ALS11A 
74ALS20A 
74ALS27 
74ALS30A 
74ALS32 
74ALS38A 
74ALS74A 
74ALS86 
74ALS109A 

74ALSl12A 
74ALS138 
74ALS139 
74ALS151 
74ALS153 
74ALS157/ 
74ALS158 
74ALS161B/ 
74ALS163B 
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74ALS174 
74ALS175 
74ALS191 

74ALS193 
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74ALS244A1244A-1 
74ALS245A1245A-1 
74ALS251 
74ALS253 
74ALS257/ 

74ALS258 

74ALS273 
74ALS373/ 
74ALS374 
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FUNCTION TABLE 

INPUTS 

A B 

H H 

L X 

X L 

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

OUTPUT 

Y 

L 

H 

H 

PIN CONFIGURATION 

1A 

1B 

1Y 

2A 

2B 

2Y 

GND 
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Vee 

4B 

4A 

74ALSOOA 
Quad 2-lnput NAND Gates 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALSOOA 4.0 ns 1.0 rnA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee = 5V±10%; TA = O°C to +70°C 

14-Pin Plastic DIP 74ALSOOAN 

14-Pin Plastic SO 74ALSOOAD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74ALS(U.L.) LOADVALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

nA, nB Data inputs 1.0/1.0 20pA/0 lmA 

nY Data Output 20/80 04mAl8mA 

NOTE: 
One (1.0) ALS Unit Load is defined as. 20pA in the High state and 0 1 mA in the Low state 

LOGIC SYMBOL 

2 4 5 9 10 12 13 

1A 16 2A 28 3A 38 4A 48 

Vee' Pin 14 
GND _ Pin 7 

1Y 2Y 3Y 4Y 

3 6 8 11 

5-3 

LOGIC SYMBOL (IEEE/IEC) 

& 

4 

10 

12 

13 

853-0038-88133 



Signetics ALS Products Product Specification 

Quad 2-lnput NAND Gates 74ALSOOA 

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 -{l.5 to +7.0 V 

VIN Input voltage -{l.5 to +7.0 V 

liN Input current -30 to +5 rnA 

VOUT Voltage applied to output in High output state -{l.5to +Vcc V 

lOUT Current applied to output in Low output state 16 rnA 

TA Operating free-air temperature range o to +70 DC 

TSTG Storage temperature -65 to +150 DC 

RECOMMENDED OPERATING CONDITIONS 
UMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vcc Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 rnA 

IOH High-level output current -0.4 rnA 

IOL Low-level output current 8 rnA 

TA Operating free-air temperature range 0 70 DC 

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

TEST CONDITIONS 1 
UMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

VOH High-level output voltage Vcc ± 10%, VIL = MAX, VIH = MIN, IOH = MAX Vcc-2 V 

Vcc = MIN, VIL = MAX, I IOL =4mA 0.25 0.4 V 
VOL Low-level output voltage 

VIH = MIN I 10L =8mA 0.35 0.5 V 

VIK Input clamp voltage Vcc = MIN, II = 11K -1.5 V 

II 
Input current at maximum 

Vcc = MAX, VI = 7.0V 0.1 rnA 
input voltage 

IIH High-level input current Vcc = MAX, VI = 2 7V 20 fJA 
IlL Low-level input current Vcc = MAX, VI = 0.4V -{l.1 rnA 

10 Output current3 Vcc = MAX, Vo = 2.25V -30 -112 rnA 

Icc Supply current (total) IICCH Vcc = MAX 
I VI=OV 05 0.85 rnA 

IlccL I VI =4.5V 1.5 3.0 rnA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropnate value specified under recommended operating conditions for the applicable type. 
2. All typical values are atVcc = SV, TA = 2SoC. 
3. The output conditions have been chosen to produce current that closely approximates one half of the true short-circuit output current, los. 

March 18, 1987 5-4 
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Quad 2-lnput NAND Gates 74ALSOOA 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITIONS 
Vee = 5V±10% 

UNIT 
RL = 500n 
CL = 50pF 

Min Max 

tpLH Propagation ~Iay Waveform 1 20 11.0 
ns 

tpHL nA or nB to nY 2.0 8.0 

ACWAVEFORM 

nA,nB 

nY 

Waveform 1. Propagation Delay for Data to Output 

NOTE: VM "1.3V 

TEST CIRCUIT AND WAVEFORMS 

Vee 

Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

RL ~ Load resistor; see AC CHARACTERISTICS for value. 
CL ~ Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT ~ Termination resistance should be equal to ZOUT of 
pulse generators. 

March 18, 1987 

FAMILY 

74ALS 

5-5 

(0---- t w ------« AMP (V) 

"""F-..c:..:.;....-----;....-""""f-t--- O.3V 

tTHL(t,l 

Jc-=,....----~=>I...-t--- AMP (V) 

(0---- t w ----<I O.3V 

VM~1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

35V lMHz 500ns 20ns 2.0ns 
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FUNCTION TABLE 

INPUTS 

A B 

H X 

X H 

L L 

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

OUTPUT 

Y 

L 

L 

H 

PIN CONFIGURATION 

November 4, 1986 

74ALS02 
Quad 2-lnput NOR Gates 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS02 4.0 ns 1.0 rnA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee = 5V±10%; TA = ODC 10 +70ac 

14-Pin Plastic 01 P 74ALS02N 

14-Pin Plastic SO 74ALS02D 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
74ALS(U.L) LOADVALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

nA,nS Data inputs 1.0/1.0 201lAlO·lmA 

nY Data Output 20/S0 04mA/SmA 

NOTE: 
One (1.0) ALS Unit Load is defined as: 20j1A in the High state and 0.1 rnA in the Low state. 

LOGIC SYMBOL 

2 3 5 6 8 9 11 12 

lA 18 2A 28 3A 38 4A 48 

vee. Pin 14 

GND.P,n7 

lY 2Y 3Y 4Y 

4 10 13 

5-6 

LOGIC SYMBOL (IEEElIEC) 

2 ~1 

3 

5 

8 

9 

11 

12 

853-0855-85329 



Signetlcs ALS Products Product Specification 

Quad 2-lnput NOR Gates 74ALS02 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.510 +7.0 V 

V,N Input voltage -0 5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0 5to +Vee V 

lOUT Current applied to output in Low output state 16 mA 

TA Operaung free-air temperature range 010+70 ·C 

TSTG Storage temperature -65 to +150 'C 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 55 V 

V,H High-level input voltage 20 V 

V,l Low-level input voltage 0.8 V 

1'K Input clamp current -18 mA 

IOH High-level output current -0.4 mA 

IOl 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) 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

VOH High-level output voltage Vee ± 10%, V,l = MAX, V,H = MIN, IOH = MAX Vee-2 V 

Vee = MIN, V,l = MAX, I 10l =4mA 0.25 0.4 V 
VOL Low-level output voltage 

V,H = MIN 
I IOl =8mA 0.35 0.5 V 

V,K Input clamp voltage Vcc = MIN, II = 11K -1.5 V 

I, 
Input current at maximum 

Vcc = MAX, VI = 7.0V 01 mA 
input voltage 

I'H High-level input current Vee = MAX, VI = 2.7V 20 flA 

I'l Low-level input current Vee = MAX, VI = 0.4V -01 mA 

10 Output current3 Vcc = MAX, Vo = 2.25V -30 -112 mA 

Icc Supply current (total) IlccH Vcc=MAX 
I V,=OV 0.86 2.2 mA 

Ilccl I V, =4.5V 2.16 40 mA 

NOTES: 
1. For condinons shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V, TA = 25°e. 
3. The output condlnons have been chosen to produce current that closely approximates one half of the true short-<:trCUII output current, los. 
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Signetics ALS Products Product Specification 

Quad 2-lnput NOR Gates 74ALS02 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 
TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITIONS Vee =5V±10% UNIT 
RL =5000 
CL = 50pF 

Min Max 

tpLH Propagation ~Iay 
Waveform 1 

2.0 12.0 
tpHl nA or nB to nY 2.0 10.0 ns 

ACWAVEFORM 

nA,nB ~VM ~VM 

ov ---- ~I'"~~V_M ________ ~_;t_PJL~ 
Wavefonn 1. Propagation Delay for Data to Output 

NOTE: VM -1.3V 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

Rl = load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

November 4, 1986 

FAMILY 

74ALS 

5-8 

10------- t w ------tI AMP (V) 

"F-=--------....;;;.:.:..;1--+--- O.3V 

tTHL(t~ 

r=---------:::,.,....,.J.. --+--- AMP (V) 

11------ t w ----tI D.3V 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V lMHz 500ns 2.0ns 20ns 



Signetics 

ALS Products 

FUNCTION TABLE 

INPUT OUTPUT 

A 

L 

H 

NOTES: 
H = High voltage level 
L = Low vo ltage level 

PIN CONFIGURATION 

lA 

November 4, 1986 

Y 

H 

L 

vee 

6A 

5'f 

74ALS04B 
Hex Inverters 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74ALS04B 3.5 ns 

ORDERING INFORMATION 

PACKAGES 

14-Pin Plastic DI P 

14-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

2.0mA 

COMMERCIAL RANGE 
Vee = SV±10%; TA = DoC to +70°C 

74ALS04BN 

74ALS04BD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74ALS(U.L.) LOADVALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

nA Data input 1.0/1.0 20~/0.1mA 

nY Data Output 20/80 0.4mAl8mA 

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

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

3 5 9 11 13 
3 

1A 2A 3A 4A SA 6A 

1Y 2V 3V 4V SV 6V 

11 
2 4 6 8 10 12 

13 

Vee' Pin 14 
GND_ Pin 7 

853-0856-86329 
5-9 



Signetics ALS Products Product Speciflcanon 

Hex Inverters 74ALS04B 

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 -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5to+Vcc V 

lOUT Current applied to output in Low output state 16 mA 

TA Operating free-air temperature range o to +70 ·C 

TSTG Storage temperature -65 to +150 ·c 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vcc Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

Vil Low-level input voltage 0.8 V 

11K Input clamp current -18 mA 

10H High-level output current -0.4 mA 

10l 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 ) 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

VOH High-level output voltage Vcc ± 10%, Vil = MAX, VIH = MIN, 10H = MAX Vcc- 2 V 

Vcc = MIN, Vil = MAX, I 10l =4mA 0.25 0.4 V 
VOL Low-level output voltage 

VIH = MIN I 10l =8mA 0.35 0.5 V 

VIK Input clamp voltage Vcc = MIN, II = 11K -1.2 V 

II 
Input current at maximum 
input voltage 

Vcc = MAX, VI = 7.0V 0.1 mA 

IIH High-level input current Vcc = MAX, VI = 2.7V 20 !1A 
III Low-level input current Vcc = MAX, VI = 0.4V -<l.1 mA 

10 Output current! Vcc = MAX, Vo = 2.25V -30 -112 mA 

Icc Supply current (total) IlccH Vcc = MAX 
I VI=OV 0.75 1.1 mA 

Ilccl I VI =4.5V 3.2 4.2 mA 

NOTES: 
1. For condibons shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V, T A = 25°C. 
3. The output conditions have been chosen to produce current that closely approximates one half of the lNe short-circuit output current, los' 
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Signetics ALS Products Product Specification 

Hex Inverters 74ALS04B 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 
TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITIONS Vee = 5V±100/0 UNIT 
RL = soon 
CL = 50pF 

Min Max 

tpLH Propag!!.tion delay 
Waveform 1 

2.0 11.0 
ns 

tpHL nA to nY 2.0 8.0 

ACWAVEFORM 

nA 

nY 

Waveform 1. Propagation Delay for Data to Output 

NOTE: V M = 1.3V 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit for Totem·Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

November 4. 1986 

FAMILY 

74ALS 

5-11 

10---- 'w ----<I AMP (V) 

r::-;.:.;.;.----......:.::..:.:....:r.--j--- O.3V 

'THL('; 
k=,..-------,="'"""-,-+--- AMP (V) 

Jo----, w ----<I O.3V 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V lMHz 500ns 2.0ns 2.0ns 



Signetics 

ALS Products 

FUNCTION TABLE 

INPUTS 

A B 

H H 

L X 

X L 

NOTES: 
H ~ High voltage level 
L ~ Low voltage level 
X ~ Don't care 

OUTPUT 

Y 

H 

L 

L 

PIN CONFIGURATION 

lA 

lB 

IV 

2A 

2B 

2V 

GND 

November 4, 1986 

vce 

4B 

4A 

4V 

3B 

74ALS08 
Quad 2-lnput AND Gates 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALSOB 5.0 ns 1.8 mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee = 5V±10%; TA = OCC to +70CC 

14-Pin Plastic 01 P 74ALS08N 

14-Pin Plastic SO 74ALS08D 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

DESCRIPTION 
74ALS(U.L.) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

nA, nB Data inputs 1.011.0 20flAlO.lmA 

nY Data Output 20/80 0.4mA/8mA 

NOTE: 
One (1.0) ALS Unit Load is defined as: 201lA in the High state and O.lmA in the Low state. 

LOGIC SYMBOL 

2 4 5 9 10 12 13 

vee' Pin 14 
GND _ Pin 7 

IV 2V 3V 4V 

3 6 8 11 

5-12 

LOGIC SYMBOL (IEEElIEC) 

& 

5 

8 
10 

12 
11 

13 

853-0857-86329 



Signetics ALS Products Product Specification 

Quad 2-lnput 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 these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vcc Supply voltage -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 rnA 
VOUT Voltage applied to output in High output state -05 to +Vcc V 

lOUT Current applied to output in Low output state 16 rnA 

TA Operating free-air temperature range o to +70 DC 

TSTG Storage temperature -65 to +150 DC 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vcc Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

Vil Low-level input voltage 0.8 V 

11K Input clamp current -18 rnA 

10H High-level output current -0.4 rnA 

10l Low-level output current 8 rnA 

TA Operating free-air temperature range 0 70 DC 

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

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

VOH High-level output voltage Vcc ± 10%. Vil = MAX. VIH = MIN. 10H = MAX Vcc-2 V 

Vcc = MIN. Vil = MAX. I 10l =4mA 0.25 04 V 
VOL Low-level output voltage 

VIH =MIN I 10l =8mA 0.35 05 V 

VIK Input clamp voltage Vcc = MIN. II = 11K -1.5 V 

II 
Input current at maximum Vcc = MAX. VI = 7.0V 0.1 rnA 
input voltage 

IIH High-level input current Vce = MAX. VI = 2.7V 20 flA 

III Low-level input current Vce = MAX. VI = 0.4V -0.1 rnA 

10 Output current3 Vee = MAX, Vo = 2.25V -30 -112 rnA 

Icc Supply current (total) IlccH Vcc = MAX 
I VI =4.5V 1.3 2.4 rnA 

Ilccl I VI=OV 2.2 4.0 rnA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operabng condinons for the applicable type. 
2. All typical values are atVcc = SV, TA = 25°C. 
3. The output condlbons have been chosen to produce current that closely approximates one half of the true short-Circuit output current, los. 
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Signetics ALS Products Product Specification 

Quad 2-lnput AND Gates 74ALS08 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITIONS Vee = 5V±10% UNIT 
RL = 500n 
CL = 50pF 

Min Max 

tpLH Propagation delay 
Waveform 1 

2.0 14.0 
tpHL nA or nB to nY 3.0 100 ns 

ACWAVEFORM 

Waveform 1. Propagation Delay for Data to Output 

NOTE: VM = 1.3V 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

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

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

March 1988 

FAMILY 

74ALS 

5-14 

10---- t w ------<I AMP (V) 

l'------------'f.-+--- O.3V 

\0---- t w ----01 O.3V 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V 1MHz 500ns 2.0ns 2.0ns 



Signetics 

ALS Products 

FUNCTION TABLE 

INPUTS 

A B C 

H H H 

L X X 

X L X 

X X L 

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

OUTPUT 

Y 

L 

H 

H 

H 

PIN CONFIGURATION 

1A vcc 

1B 1e 

2A 1V 
2B 3C 

2e 3B 

2Y 

GND 

November 4, 1986 

74ALS10A 
Triple 3-lnput NAND Gates 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS10A 4.0 ns 1.0 rnA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee = 5V±10%; TA = DOC to +70°C 

14-Pin Plastic DIP 74ALS10AN 

14-Pin Plastic SO 74ALS10AD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74ALS(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

nA, nB, nC Data inputs 1.0/1.0 20flA/0.1mA 

nY Data Output 20/80 0.4mA/8mA 

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

LOGIC SYMBOL 

1 2 13 3 4 5 9 10 11 

VCCz Pin 14 

GND- Pin 7 

1Y 2Y 3Y 

12 6 8 

5-15 

LOGIC SYMBOL (IEEE/IEC) 

1 

2 

13 

3 

4 

5 

9 

10 

11 

& 
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SignetiCs ALS Products Product Specification 

Triple 3-lnput NAND Gates 74ALS10A 

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 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vcc V 

lOUT Current applied to output in Low output state 16 mA 

TA Operating free-air temperature range o to +70 DC 

TSTG Storage temperature -65 to +150 DC 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

Vil Low-level input voltage 0.8 V 

11K Input clamp current -18 mA 

10H High-level output current -0.4 mA 

10l Low-level output current 8 mA 

TA Operating free-air temperature range 0 70 DC 

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

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

VOH High-level output voltage Vcc ± 10%, Vil = MAX, VIH = MIN,IOH = MAX Vcc-2 V 

Vcc = MIN, Vil = MAX, I IOL=4mA 0.25 0.4 V 
VOL Low-level output voltage 

VIH = MIN 
I IOL =8mA 0.35 0.5 V 

VIK Input clamp voltage Vcc = MIN,II = 11K -1.5 V 

II 
Input current at maximum 
input voltage 

Vee = MAX, VI = 7.0V 0.1 mA 

IIH High-level input current Vee = MAX, VI = 2.7V 20 f1A 
III Low-level input current Vee = MAX, VI = 0.4V -0.1 mA 

10 Output current3 Vee = MAX, Vo = 2.25V -30 -112 mA 

IlccH Vcc = MAX l VI =OV 0.5 0.6 mA 
Icc Supply current (total) 

Ilccl I VI = 4.5V 1.6 2.2 mA 

NOTES: 
1. For condlbons 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 cc = SV, T A = 2S'C. 
3. The output conditions have been chosen to produce current that closely approximates one half of the true short-circUit output current, los. 
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Signetics ALS Products Product Specification 

Triple 3-lnput NAND Gates 74ALS10A 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 
TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITIONS Vee = 5V±10% UNIT 
RL =5000 
CL = 50pF 

Min Max 

tpLH Propagation del!!y 
Waveform 1 

2.0 11.0 ns 
tpHL nA, nB, nC to nY 2.0 10.0 

ACWAVEFORM 

nA, nB,nC 

nY 

Waveform 1. Propagation Delay for Data to Output 

NOTE: VM _1.3V 

TEST CIRCUIT AND WAVEFORMS 

Vee 

RL 

Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

November 4, 1986 

80% 

NEGAllVE 
PULSE 

POSillVE 
PULSE 

10% 

FAMILY 

74ALS 

5-17 

lw AMP (V) 

O.3V 

I lHL(I,1 'Tl.H(') 

'lLH(') 'lHLIt,! 
AMP(y) 

'w O.3V 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.SV 1MHz Soons 2.0ns 2.0ns 



Signetics 

ALS Products 

FUNCTION TABLE 

INPUTS 

A B C 

H H H 

L X X 

X L X 

X X L 

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

OUTPUT 

Y 

H 

L 

L 

L 

PIN CONFIGURATION 

September 21, 1988 

74ALSllA 
Triple 3-lnput AND Gates 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS11A 5,5 ns 1.3 mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee = 5V±10%; TA = DaCIa +70°C 

14-Pin Plastic DIP 74ALS11AN 

14-Pin Plastic SO 74ALS11AD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74ALS(U.L) LOADVALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

nA, nB, nC Data inputs 1.0/1.0 2OfJA/0.l mA 

nY Data OutpUI 20/80 0.4mA/8mA 

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

LOGIC SYMBOL 

1 2 13 

'A 18 1C 

vee - Pln'4 
GND_Pon7 

3 

,y 

12 

4 5 

2Y 3Y 

6 8 

5-18 

LOGIC SYMBOL (IEEElIEC) 

& 
9 10 11 2 12 

13 

3 

4 6 

5 

9 

10 
B 

11 

853-0304-94562 



Signetics ALS Products Product Specification 

Triple 3-lnput AND Gates 74ALSllA 

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 to +7.0 V 

Y'N Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -05 to +Vee V 

lOUT Current applied to output in Low output state 16 mA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to +150 °C 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

V,H High-level input voltage 2.0 V 

V,l Low-level input voltage 0.8 V 

1'K Input clamp current -18 mA 

10H High-level output current -0.4 mA 

IOl 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) 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

VOH High-level output voltage Vee ± 10%, V,l = MAX, V,H = MIN, 10H = MAX Vce- 2 V 

Vee = MIN, V,l = MAX, I 10l =4mA 0.25 0.4 V 
VOL LOW-level output voltage 

V,H = MIN I 10l =8mA 0.35 0.5 V 

V,K Input clamp voltage Vee = MIN, II = 11K -1.5 V 

I, 
Input current at maximum 

Vee = MAX, VI = 7.0V 01 mA 
input voltage 

I'H High-level input current Vee = MAX, VI = 2.7V 20 J.lA 

I'l Low-level input current Vee = MAX, VI = O.4V -0.1 mA 

10 Output current3 Vee = MAX, Vo = 2.25V -30 -112 mA 

Icc Supply current (total) IICCH Vee = MAX 
I V, =4.5V 1.0 1.8 mA 

Ileel I V,=OV 2.0 30 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operallng conditions for the applicable type. 
2. All typical values are at Vee ~ 5V, TA ~ 25°e. 
3. The output conditions have been chosen to produce current that closely approxImates one half of the true short~circuit output current. los. 
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Signetics ALS Products Product Specification 

Triple 3-lnput AND Gates 74ALSllA 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = O·C to +70·C 

SYMBOL PARAMETER TEST CONDITIONS 
Vee = 5V±10% 

UNIT 
RL =5000 
CL =50pF 

Min Max 

tpLH Propagation delay 
Waveform 1 

2.0 13.0 
tpHL nA. nB. nC to nY 2.0 10.0 ns 

ACWAVEFORM 

nA,nB,nC 

Waveform 1. Propagation Delay for Data to Output 

NOTE: VM =1.3V 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit for Totem·Pole Outputs 

DEFINITIONS 
RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of . 

pulse generators. 

September 21. 1988 

FAMILY 

74ALS 

5-20 

10---- t w ----<I AMP (V) 

l'-"'"---------"f--t--- O.3V 

tT1.H(t~ 

tTHL(t~ 

~~----~~_-t--- AMPM 

Io----t w ---.... O.3V 

VM = 1.3V 

Input Pulae Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH ITHL 

3.SV 1MHz 500ns 2.0ns 2.0ns 



Signetics 

ALS Products 

FUNCTION TABLE 

INPUTS OUTPUT 

A B C D 

H H H H 

L X X X 

X L X X 

X X L X 

X X X L 

NOTES: 
H ; High voltage level 
L ; Low voltage level 
X ; Don't care 

PIN CONFIGURATION 

lA 

18 

Ne 

Ie 

lD 

lY 

GND 

November 4, 1986 

y 

L 

H 

H 

H 

H 

74ALS20A 
Dual 4-lnput NAND Gates 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS20A 4.5 ns 0.65 rnA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee" SV±10%; TA = DOC to +70°C 

14-Pin Plastic DIP 74ALS20AN 

14-Pin Plastic SO 74ALS20AD 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
74ALS(U.L) LOADVALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

nA, nB, nC, nD Data inputs 1.0/1.0 20flA/0.l mA 

nY Data Output 20/80 0.4mA/8mA 

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

LOGIC SYMBOL 

1 2 4 5 9 10 12 13 

1" 1B 1C 1D 2'" 2B 2C 2D 

vee' Pin 14 
GND. Pin 7 

,. 2'1 

8 

5-21 

LOGIC SYMBOL (IEEElIEC) 

2 

4 

5 

9 

10 

12 

13 

& 

853-0859-86329 



Signetlcs ALS Products Product Specification 

Dual 4-lnput 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 -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

'iN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

'OUT Current applied to output in Low output state 16 mA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to +150 °C 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

Vil Low-level input voltage 0.8 V 

'1K Input clamp current -18 mA 

10H High-level output current -0.4 mA 

'Ol 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 ) 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

VOH High-level output voltage Vce ± 10%, Vil = MAX, VIH = MIN, 10H = MAX Vce-2 V 

Vcc = MIN, Vil = MAX, I 'Ol =4mA 0.25 0.4 V 
Val Low-level output voltage 

VIH = MIN 
I 'Ol =8mA 035 0.5 V 

VIK Input clamp voltage Vcc = MIN, 'I = '1K -1.5 V 

'I 
Input current at maximum 

Vce = MAX, VI = 7.0V 0.1 mA 
input voltage 

'IH High-level input current Vcc = MAX, VI = 2.7V 20 I'A 

'll Low-level input current Vcc = MAX, VI = 0.4V -0.1 mA 

'0 Output current3 Vce = MAX, Vo = 2.25V -30 -112 mA 

Icc Supply current (total) l'cCH Vcc = MAX 
I VI=OV 0.3 04 mA 

I'ccl I VI = 4.5V 1.0 1.5 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 atVce = 5V, TA = 25'e. 
3. The output conditions have been chosen to produce current that closely approximates one half of the true short-cirCUit output current, 'as' 
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Signetlcs ALS Products Product Specification 

Dual 4-lnput NAND Gates 74ALS20A 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 
TA = DOC to +70°C 

SYMBOL PARAMETER TEST CONDITIONS Vee = 5V±10% UNIT 
RL = soon 
CL = 50pF 

Min Max 

tpLH Propagation delay _ 
Waveform 1 

2.0 11.0 

tpHL nA, nB, nC, nD to nY 3.0 10.0 ns 

ACWAVEFORM 

nA,nB,nC,nD ~VM ~V 

"" ---- ~'"'~~V_M _________ ~_;t_P:J~ 
Waveform 1. Propagatlon Delay for Data IG Output 

NOTE; V M - 1.3V 

TEST CIRCUIT AND WAVEFORMS 

vee 

Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

November 4, 1986 

FAMILY 

74ALS 

5-23 

Jo------ t w -----<I AMP (V) 

"F-=;.....--------:.:..:.:.~--+---- O.3V 

10----- t w -----<I O.3V 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V 1MHz 500ns 2.0ns 2.0ns 



Signetics 

ALS Products 

FUNCTION TABLE 

INPUTS 

A B C 

H X X 

X H X 

X X H 

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

OUTPUT 

Y 

L 

L 

L 

H 

PIN CONFIGURATION 

lA 

18 

2A 

28 

2C 

2Y 

GND 

February 5, 1987 

VCC 

lC 

lY-
3C 

38 

74ALS27 
Triple 3-lnput NOR Gates 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS27 4,0 ns 1.5 mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vce = 5V±10%;TA = O°C to +70°C 

14-Pin Plastic DI P 74ALS27N 

14-Pin Plastic SO 74ALS27D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74ALS(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

nA, nB, nC Data inputs 1.0/1.0 20!IA/0.1mA 

nY Data Output 20/80 0.4mA/8mA 

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

LOGIC SYMBOL 

1 2 13 3 4 5 9 10 11 

1A 18 1C 2A 28 2C 3A 3B 3C 

Vee' Pin 14 
GND. Pin 7 

1Y 2Y 3Y 

12 6 8 

5-24 

LOGIC SYMBOL (IEEEIIEC) 

2 

13 

3 

4 

5 

9 

10 

11 

853-1162-87470 



Signetics ALS Products Product Specification 

Triple 3-lnput NOR Gates 74ALS27 

ABSOLUTE MAXIMU M 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 to +7.0 V 

Y'N Input voltage -05 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 16 mA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to +150 °C 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

V,H High-level input voltage 2.0 V 

V,l Low-level input voltage 0.8 V 

1,K Input clamp current -18 mA 

IOH High-level output current -0.4 mA 

10l 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) 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

VOH High-level output voltage Vee ± 10%, V,l = MAX, V,H = MIN, 10H = MAX Vee- 2 V 

Vee = MIN, V,l = MAX, I lal =4mA 0.25 0.4 V 
VOL Low-level output voltage 

V,H = MIN I lal =8mA V 0.35 0.5 

V,K Input clamp voltage Vee = MIN, I, = 11K -1.5 V 

I, 
Input current at maximum 

Vee = MAX, VI = 7.0V 01 mA 
input voltage 

I'H High-level input current Vee = MAX, VI = 2.7V 20 f1A 

I'l Low-level input current Vee = MAX, VI = 0.4V -0.1 mA 

10 Output current3 Vee = MAX, Vo = 2.25V -30 -112 mA 

lee Supply current (total) IICCH Vee = MAX 
I V,=OV 1.0 1.8 mA 

Ileel I V, =4.5V 2.0 40 mA 

NOTES: 
1. For condl~ons shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee ~ 5V, TA ~ 25°e. 
3. The output conditions have been chosen to produce current that closely approximates one hatf of the true short-circUIt output current, los' 
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Signetics ALS Products Product Specification 

Triple 3-lnput NOR Gates 74ALS27 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITIONS Vee = SV±10% UNIT 
RL = soon 
CL = SOpF 

Min Max 

tpLH Propagation de§y Waveform 1 2.0 15.0 ns 
tpHL nA, nS, nC to nY 2.0 9.0 

ACWAVEFORM 

nA, nB, nC -*,v M ~~V_M __ _ 

"V - ~'~tv. ~;'~k 
Waveform 1. Propagation Delay for Data to Output 

NOTE: V M - 1.3V 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators 

February 5,1987 

FAMILY 

74ALS 

5-26 

it---- 1 W ----of AMP (V) 

1'"--------...:.y---I--- O.3V 

ITHL(I~ 

Ir-:=------==---,J --+-- AMP (V) 

1>----1 w -----41 O.3V 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH ITHL 

3.5V lMHz 500n8 2.0n8 2.0n8 



Signetics 

ALS Products 

FUNCTION TABLE 

INPUTS 

ABCDEFGH 

H H H H H H H H 
LXXXXXXX 
X L X X X X X X 
X X L X X X X X 
X X X L X X X X 
X X X X L X X X 
XXXXXLXX 
X X X X X X L X 
X X X X X X X L 

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

PIN CONFIGURATION 

A 

B 

C 

D 

E 

F 

GND 

March 1988 

OUTPUT 

Y 

L 
H 
H 
H 
H 
H 
H 
H 
H 

74ALS30A 
8-lnput NAND Gate 
Preliminary Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS3OA 7.0 ns O.SmA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee = 5V±10%; TA = DoC to +70°C 

14-Pin Plastic DIP 74ALS30AN 

14-Pin Plastic SO 74ALS30AD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74ALS(U.L) LOADVALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

A-H Data inputs 1.0/1.0 2OflAlO.l rnA 

y Data Output 20/80 0.4rnAl8rnA 

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

LOGIC SYMBOL 

2 3 4 5 6 11 12 

ABCDEFGH 

Vee-Pin 14 
GND. Pin 7 

y 

8 

5-27 

LOGIC SYMBOL (IEEEJIEC) 

& 

3 

4 8 

11 

12 



Signetics ALS Products Preliminary Specification 

8-lnput 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 temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 rnA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 16 rnA 

TA Operating free-air temperature range o to +70 ·C 

TSTG Storage temperature ~5 to +150 ·C 

RECOMMENDED OPERATING CONDITIONS 
UMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 rnA 

IOH High-level output current -0.4 rnA 

IOL Low-level output current 8 rnA 

TA Operating free-air temperature range 0 70 ·C 

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

TEST CONDI110NS 1 
UMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

VOH High-level output voltage Vee ± 10%, VIL = MAX, VIH = MIN,IOH = MAX Vee-2 V 

Vee = MIN, VIL = MAX, 
I IOL =4mA 0.25 0.4 V 

VOL Low-level output voltage 
VIH = MIN 

I IOL =8mA 0.35 0.5 V 

VIK Input clamp voltage Vee = MIN, II = 11K -1.5 V 

II 
Input current at maximum 

Vee = MAX, VI = 7.0V 0.1 rnA 
input voltage 

IIH High-level input current Vee = MAX, VI = 2.7V 20 (lA 

IlL Low-level input current Vee = MAX, VI = 0.4V -0.1 rnA 

10 Output current3 Vee = MAX, Vo = 2.25V -30 -112 rnA 

lee Supply current (total) IleeH Vee = MAX 
I VI=OV 0.22 0.36 mA 

IICCL I VI =4.5V 0.54 0.9 rnA 

NOTES: 
1. For condinons shown as MIN or MAX, use the appropriate value specified under recommended operating cond~ions for the applicable type. 
2. All typical values are at Vee a 5V, T A = 25'e. 
3. The output conditions have been chosen to produce current that closely approximates one half of the true short-circuit output current, los. 
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Signetics ALS Products Preliminary Specification 

8-lnput NAND Gate 74ALS30A 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 
TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITIONS Vee = 5V±10% UNIT 
RL =5000 
CL = 50pF 

Min Max 

tpLH Propagation delay _ 
Waveform 1 

3.0 10.0 
tpHL A,B,C,D,E,F,G,H to Y 3.0 12.0 ns 

ACWAVEFORM 

A, B, C, D, E, F, G, H /l"'V M ~V 

'f ---- ~I~~~V_M ________ ~_~~_pM~L~ 
Waveform 1. Propagation Delay for Data to Output 

NOTE: VM =1.3V 

TEST CIRCUIT AND WAVEFORMS 

Test CIrcuit for Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

March 1988 

FAMILY 

74ALS 

5-29 

11------ 'w -------<I AMP (V) 

"F-":':";;~---""':':~1--+-- O.3V 

'THL(',) 

J..:-,=------::::",...,J...-+-- AMP (V) 

10----, w ----tI O.3V 

VM =1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V 1MHz 500ns 2.0ns 2.0ns 



Signetics 

ALS Products 

FUNCTION TABLE 

INPUTS 

A B 

H X 

X H 

L L 

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

OUTPUT 

Y 

H 

H 

L 

PIN CONFIGURATION 

1A 

18 

1Y 

2A 

28 

2Y 

GND 

November 11,1986 

Vee 

48 

4A 

38 

74ALS32 
Quad 2-lnput OR Gates 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS32 5.0 ns 2.3mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee = 5V±10%; TA = O°C 10 +70°C 

14-Pin Plastic DIP 74ALS32N 

14-Pin Plastic SO 74ALS32D 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
74ALS(U.L) LOADVALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

nA, nB Data inputs 1.0/1.0 20j.!A/0.1mA 

nY Data Output 20/80 04mAl8mA 

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

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

2 4 5 9 10 12 13 

1A 18 2A 28 3A 38 4A 48 

5 

1Y 2Y 3Y 4Y 

8 
10 

3 6 8 11 

12 
11 

13 

Vee. Pin 14 
GND.P,n7 

5-30 
853-0865-86329 



Signetics ALS Products Product Specification 

Quad 2-lnput OR Gates 74ALS32 

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 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 rnA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 16 rnA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to +150 °C 

RECOMMENDED OPERATING CONDITIONS 
UMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL LOW-level input voltage 0.8 V 

11K Input clamp current -18 rnA 

10H High-level output current -0.4 rnA 

IOL Low-level output current 8 rnA 

TA Operating free-air temperature range 0 70 °C 

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

TEST CONDITIONS 1 
UMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

VOH High-level output voltage Vcc ± 10%, VIL = MAX, VIH = MIN, IOH = MAX Vcc-2 V 

Vee = MIN, VIL = MAX, I IOL =4mA 0.25 0.4 V 
VOL Low-level output voltage 

VIH = MIN I 10L =8mA 0.35 05 V 

VIK Input clamp voltage Vcc = MIN, II = 11K -1.5 V 

II 
Input current at maximum 
input voltage 

Vcc = MAX, VI = 7.0V 0.1 rnA 

IIH High-IElvel input current Vee = MAX, VI = 2.7V 20 !LA 
IlL Low-level input current Vee = MAX, VI = 0.4V -0.1 rnA 

10 Output current3 Vee = MAX, Vo = 2.25V -30 -112 rnA 

lee Supply current (total) IlcCH Vee = MAX 
I VI =4.5V 1.6 4.0 rnA 

IlcOL I VI=OV 2.8 4.9 rnA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typu:af values are at Vee = 5V, TA = 25'e. 
3. The oulptll conditions have been chosen to produce current that closely approximates one half of the true Short-CIrcUit output current, los' 
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Signetics ALS Products Product Specification 

Quad 2-lnput OR Gates 74ALS32 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITIONS Vee = SV±10% 
UNIT 

RL =500Q 
CL = SOpF 

Min Max 

tpLH Propagation delay 
Waveform 1 

2.0 14.0 
tpHL nA or nB to nY 30 12.0 ns 

ACWAVEFORM 

Waveform 1. Propagation Delay for Data to Output 

NOTE: vM = 1.3V 

TEST CIRCUIT AND WAVEFORMS 

Vee 

Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

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

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

November 4, 1986 

FAMILY 

74ALS 

5-32 

10---- t w ----tj AMP (V) 

l"-...;.:c.'-------"-....::.r--+--- O.3V 

(t---- t W ------« O.3V 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V 1MHz 500ns 2.0ns 2.0ns 



Signetics 

ALS Products 

FUNCTION TABLE 

INPUTS OUTPUT 

A B 

L L 

L H 
H L 

H H 

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

PIN CONFIGURATION 

1A 

1B 

1Y 

2A 

2B 

2Y 

GND 

February 5, 1988 

Y 

H 
H 
H 
L 

vcc 

4B 

4A 

4Y 

3B 

3A 

3Y 

74ALS38A 
Buffer 
Quad Two-Input NAND Buffer (Open-Collector) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS38A 7.0 ns 3.5 mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee = 5V±10%; TA = O°C to +70OC 

14-Pin Plastic DIP 74ALS38AN 

14-Pin Plastic SO 74ALS38AD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74ALS(U.L.) LOADVALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

A,S Inputs 1.0/1.0 201lAl0. 1 mA 

y Outputs ·OCI1.0 ·OC/24mA 

NOTE: 
One (1.0) ALS Unit Load is defined as: 20JlA in the High state and O.1mA In the Low state. 
'OC = Open Collector 

LOGIC SYMBOL 

2 4 5 9 10 12 13 

1A 18 2A 28 3A 38 4A 48 

vcc' Pin 14 
GND- Pin 7 

1Y 2Y 3Y 4Y 

3 6 8 11 

5-33 

LOGIC SYMBOL(IEEE/IEC) 

853-1305-92255 



Signetics ALS Products Product Specification 

Buffer 74ALS38A 

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 to +7.0 V 

Y'N Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range o to +70 DC 

T5TG Storage temperature -65 to +150 DC 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

V,H High-level input voltage 2.0 V 

V,l Low-level input voltage 0.8 V 

1'K Input clamp current -18 mA 

V OH High-level output voltage 5.5 V 

IOl Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 DC 

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

TEST CONDITIONS 1 
UMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee: MIN, V,l : MAX, V,H = MIN, VOH : MAX 100 flA 
bH High-level output current 

Vcc: MIN, V,l : MAX 1 IOl: 12mA 0.25 0.4 V 
VOL Low-level output voltage 

V,H : MIN I IOl : 24mA 0.35 0.5 V 

V,K Input clamp voltage Vcc: MIN,II: 11K -1.5 V 

I, 
Input current at maximum 

Vcc: MAX, VI: 7.0V 100 f!A input voltage 

I'H High-level input current Vcc: MAX, VI: 2.7V 20 f!A 

I'l Low-level input current Vcc: MAX, VI: 0.4V -0.1 mA 

Icc Supply current (total) 1 ICCH Vee: MAX IV,N=GND 0.65 1.6 mA 

I ICCl .1 V,N : 4.5V 6.5 9.0 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 Vee: 5V, TA: 25"C. 

February 5, 1988 5-34 



Signetlcs ALS Products Product Specification 

Buffer 74ALS38A 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = DOC to +70°C 

~YMBOL PARAMETER TEST CONDITIONS Vee =SV±10% UNIT 
RL = soon 

CL = SOpF 

Min Max 

tpLH Propag~ion delay 
Waveform 1 

3.0 11 
tpHL A, BtoY 3.0 11 ns 

ACWAVEFORM 

A,B 

Waveform 1. Propagation Delay for Data to Output 

NOTE: VM • 1.3V 

TEST CIRCUIT AND WAVEFORMS 

Vee 
7.0V 

Test Circuit for Open-Collector Outputs 

DEFINITIONS 

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

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

February 5, 1988 

FAMILY 

74ALS 

5-35 

1---- t w ----<I AMP (V) 

10% 
l"-------~ -+--- 0.3V 

I----t w ----<I 
VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep,Rate tw tTLH 

3.5V 1MHz 500ns 2.0ns 

o.3V 

tTHL 

2.0ns 



Signetics 

ALS Products 

DESCRIPTION 

The 'ALS74A is a dual edge-triggered D
type flip-flop featuring individual data, Set 
and Reset inputs, witiLtrue and comp-!'e
mentary outputs. Set (So) and Reset (Ro) 
are synchronous active-Low inputs and 
operate inde.2endeQ!jy of the Clock (CP) 
input. When So and Roare inactive (High), 
data at the D input is transferred to the Q 
and Q outputs on the Low-to-High transi
tion of the CPo Data must be stable one 
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 
the positive-going pulse. Following the 
hold time interval, data at the D input may 
be changed without affecting the levels at 
the outputs. 

PIN CONFIGURATION 

Roo v CC 

Do ROI 

cPo 01 

SILO CPl 

00 SOl 

00 0 1 

GNO 01 

TOP VIEW 
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74ALS74A 
FLIP-FLOP 
74ALS74A Dual D-Type Flip-Flops with Set and Reset 

Product Specification 

TYPICAL , .... TYPICAL SUPPLY CURRENT 
TYPE 

(TOTAL) 

74ALS74A 150 MHz 3.0mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vce = 5V±10%; TA = O°C to +70°C 

14-Pin Plastic DIP N74ALS74AN 

14-Pin Plastic SO N74ALS74AD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOADVALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

00,01 Data inputs 1.0/2.0 20)lAlO.2mA 

CPo' CP1 Clock inputs (Acting rising edge) 1.0/2.0 2O)lAIO .2mA 

SIlo' SOl Set inputs (Active Low) 2.0/4.0 4O)lAIO.4mA 

Roo' ROI Reset inputs (Active Low) 2.0/4.0 4O)lAIO.4mA 

°0,°1' 00' 01 Data outputs 20/80 0.4mA/8mA 

NOTE. 
One (1.0) ALS Unit Load is defined as: 2011A in the High state and O.lmA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

2 12 5 

6 

9 

8 

5 6 9 8 

5-36 
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Signetics ALS Products 

FLIP-FLOP 

LOGIC DIAGRAM 

RO--f_--I J)--tt---Q 

CP --tt=!+l~lH""'----Ly-+---a 

o 

FUNCTION TABLE 
INPUTS OUTPUTS 

S. 
OPERATING MODE 

R. CP D Q Q 

L 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 H L Load "1" 

H H t I L H Load "0" 

H H L X NC NC Hold 

H = High voltage level 
h-a High voltage level one setup time prior to low-toHigh clock transition 
l • low voltage level 
I = low voltage level one serup time prior to low-to-High clock transition 
NC=No change from the previous serup 
X _ Don't care 
t = low-to-High clock transition 
• =Both outputs will be High while both ~. and Tf. are low, but the output 
states are unpredictable iiS. and 'A. go High simultaneously. 

Product Specification 

74ALS74A 

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 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vcc V 

lOUT Current applied to output in Low output state 16 mA 

TA Operating free-air temperature range o to +70 ·C 

TSTG Storage temperature ~5to+150 ·C 
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FLIP-FLOP 74ALS74A 

RECOMMENDED OPERATING CONDITIONS 
UMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

V,H High-level input voltage 2.0 V 
.. _---

V,l Low-level input voltage 0.8 V 

1'K Input clamp current -18 rnA 

IOH High-level output current -0.4 rnA 

IOl Low-level output current 8 rnA 

TA Operating free-air temperature range 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating iree,air temperature range unless otherwise noted.) 

UMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 Min 

Vee ±10%, 
10H = MAX Vee-2 VOH High-level output voltage Vil = MAX, 

VIH = MIN 

Vee = MIN, 101 =4mA 0.25 
VOL Low-level output voltage Vil = MAX, - I---~ 

VIH = MIN 10l =8mA 0.35 

VIK Input clamp voltage Vee = MIN, II = 11K -0.73 

II 
Input current at maximum D, CP 

Vee = MAX, VI = 7.0V 
input voltage S"",R"" 

I'H High-level input current Do'CPo Vee = MAX, VI = 2.7V 
S"",R.", -120 

Do' CPo 
I'l Low-level input current 

S"",R"" 
Vee = MAX, VI = 0.4V 

10 Output current ., Vee = MAX, Vo = 2.25V -30 

Icc Supply current (total)4 Vee = MAX 3.0 

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 Vee = SV, TA = 25°C. 
3.The output conditions have been chosen to produce a current that closely approximates one half of the true short-Circuit output current, 'OS, 
4.Measure ICC with the On' ep n' and SOn grounded, then with On' ep n' and ROn grounded. 
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UNIT 
Max 

V 

0.4 V 

0.5 V 

-1.5 V 

0.1 rnA 

0.2 rnA 

20 J.IA 
-40 J.IA 
-0.2 rnA 

-0.4 rnA 

-112 rnA 

40 rnA 



Signetics ALS Products Product Specification 

FLIP-FLOP 74ALS74A 

AC ELECTRICAL CHARACTERISTICS 

74ALS74A 

TA = O°C to +70°C 

Vee = 5V ±10% 
SYMBOL PARAMETER TEST CONDITION CL = 50pF UNIT 

RL = 500n 

MIN MAX 

fMAX Maximum clock frequency Waveform 1 80 MHz 

tpLH Propagation delay Waveform 2, 3 1.0 8.0 
tpHL SOn or Ron to an or an 3.0 10.0 ns 

tpLH Propagation ~elay 
Waveform 1 3.0 14.0 

tpHL CP to an or an 3.0 14.0 ns 

AC SETUP REQUIREMENTS 

74ALS74A 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V ±10% 

UNIT 
CL = 50pF 

RL= 500n 

MIN MAX 

t (H) Setup time, High or Low Waveform 1 6.0 ns t~(L) On to CP 6.0 

th(H) Hold time, High or Low Waveform 1 0 ns 
QL) On toCP 0 

tw(H) 
Clock pulse width, High or Low Waveform 1 6.0 ns 

\v(L) 6.0 

\v(L) SOn or ROn pulse width, Low Waveform 2, 3 6.0 ns 

t,ec 
Recovery time 

Waveform 2, 3 6.0 ns 
SOn or ROn to CP 
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FLIP-FLOP 

AC WAVEFORMS 

I.(L) Ih(l) I.(H) Ih(H) 

CP 
V .. ~lw(H) • +-tw (L) ...... V .. 

tpLH IPHl 
Q 

/ VM ~ 
IPHl IPLH 

~M ~ 
Waveform 1. Propagation delay for data to output, data 

setup time and hold times and clock width 

CP 

Q 

Product Specification 

74ALS74A 

Dn ~ ______ ---J/ 

CP 

Q 

IPHl 

Waveform 2. Propagation delay for set to output. set 
pulse wtdth and recovery time for set to clock 

Waveform 3. Propagation delay for reset to output, reset 
pulse width and recovery time for reset 10 clock 

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

TEST CIRCUIT AND WAVEFORMS 

)0---- I w ----<I AMP(y) 

"'F-..:..:.:.:....-----=~.-+--- O.3V 

Test Circuit For Totem·Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

October 8, 1987 

FAMILY 

74ALS 

5-40 

)0---- I w ----<I 

VM =1.3V 

Input Pulse Definition 

ITLH(I~ 

ITHl(l~ 
AMP(y) 

O.3V 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V 1MHz 500ns 2.0ns 2.0ns 
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ALS Products 

DESCRIPTION 

These devices contain four independent 2-
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 reproduced in true form at 
the output. If one input is held High, the 
signal on the other input will be reproduced 
inverted at the output. 

FUNCTION TABLE 

INPUTS 

A B 

L L 

L H 

H L 

H H 

NOTES: 
H = High voltage level 
L = Low voltage level 

OUTPUT 

Y 

L 

H 

H 

L 

PIN CONFIGURATION 

1A 

18 

1Y 

2A 

28 

2Y 

GND 

October 31,1988 

vee 

48 

4A 

74ALS86 
Quad 2-lnput Exclusive-OR 
Gates 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74ALS86 6.0 ns 3.9mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee = SV±10%; TA = O°C to +70°C 

14-Pin Plastic DIP 74ALSS6N 

14-Pin Plastic SO 74ALSS6D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74ALS(U.L) LOADVALUE 

PINS HIGH/LOW HIGH/LOW 

nA. nB Data inputs 1.0/1.0 20flA/0. 1 mA 

nY Data Output 20/S0 O.4rnA/SrnA 

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

LOGIC SYMBOL 

2 4 5 9 10 12 13 

1A 18 2A 28 3A 38 4A 48 

Vcc' Pin 14 
GND- Pin 7 

1V 2Y 3Y 4Y 

3 6 8 11 

5-41 

LOGIC SYMBOL (IEEE/IEC) 

=1 

2 

4 

5 

8 
10 

12 
11 

13 

S53-0596-94954 



Signetics ALS Products Product Specification 

Quad 2-lnput 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 limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 rnA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 16 rnA 

TA Operating free-air temperature range o to +70 DC 

TSTG Storage temperature -65 to +150 DC 

RECOMMENDED OPERATING CONDITIONS 
UMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 rnA 

10H High-level output current -0.4 rnA 

10L Low-level output current 8 rnA 

TA Operating free-air temperature range 0 70 DC 

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

TEST CONDITIONS 1 
UMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

VOH High-level output voltage Vee ± 10%, VIL = MAX, VIH = MIN, 10H = MAX Vee-2 V 

Vee = MIN, VIL = MAX, I 10L =4mA 0.25 0.4 V 
VOL Low-level output voltage 

VIH = MIN I 10L =8mA 0.35 0.5 V 

VIK Input elamp voltage Vee = MIN,II = 11K -1.5 V 

II 
Input current at maximum Vee = MAX, VI = 7.0V 0.1 rnA 
input voltage 

IIH High-level input current Vee = MAX, VI = 2.7V 20 !1A 
IlL Low-level input current Vee = MAX, VI = 0.4V -0.1 rnA 

10 Output current3 Vee = MAX, Va = 2.25V -30 -112 rnA 

lee Supply current (total) Vee = MAX, VI = 4.5V 3.9 5.9 rnA 

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 Vee = SV, TA = 25'e. 
3. The output condibons have been chosen to produce current that closely approximates one half of the true short-circuit output current, los. 
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Quad 2-lnput Exclusive-OR Gates 74ALS86 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 
TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITIONS Vee = 5V ±100/0 UNIT 
RL =5000 
CL = 50pF 

Min Max 

2.0 12.0 tpLH Propagation delay 

tpHL nA or nB to nY Waveform 2 (other input Low) 2.0 12.0 ns 

tpLH Propagation delay 
Waveform 1 (other input High) 

2.0 12.0 

tpHL nAor nB to nY 2.0 12.0 ns 

ACWAVEFORM 

nA,nB ~VM ~VM 

.v - ~·'1~V-M---_I .... _;t_P_H~ 

Waveform 1. Propagation Delay for Data to Output Waveform 2. Propagation Delay for Data to Output 

NOTE: VM - 1.3V 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

October 31. 1988 

FAMILY 

74ALS 
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10---- t w -----tI AMP (V) 

"F-~;.....---.......;.~:;y---+-- O.3V 

t T1H(t) 

tTHdt~ 

r=------:"""'J.. -+-- AMP(y) 

10---- t w ----tI O.3V 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.SV 1MHz SOOns 2.0ns 2.0ns 
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ALS Products 

DESCRIPTION 

The 'ALSI 09A is a dual positive edge-triggered 
JK-type flip-flop featuring individual J, K. Clock, 
Set and Reset inputs; also true and complemen
tary outputs. 
Set (So) and Reset (R.,) are asynchronous active
Low inputs and operate independently of the 
Clock (CP) input. 
The J and K are edge-triggered inputs which 
control the state changes of the flip-flops as 
described in the Mode Select Function Table. 
The J and K inputs must be stable just one setup 
time prior to the Low-to-High transition of the 
clock for predictable operation. The JK design 
allows operation as a D flip-flop by tying J and K 
inputs together. 
Although the clock input is level sensitive, the 
positive transition of the clock pulse between the 
o 8V and 2.0V levels should be equal to or less 
than the clock to output delay time for reliable 
operation. 

PIN CONFIGURATION 

RDO v CC 

J o ADI 

Ko J 1 

cPo Kl 

SDO CPl 

00 SDI 

00 0 1 

GND 01 

TOP VIEW 

October 8, 1987 

74ALS109A 
FLIP-FLOP 
74ALS109A Dual J-KPositive Edge-Triggered Flip-FlOpS With 

Set and Reset 

Product Specification 

TYPE 
TYPICAL fMAX TYPICAL SUPPLY CURRENT 

(TOTAL) 

74ALS109A 150 MHz 3.0mA 

ORDERING INFORMATION 

COMMERCIAL RANGE 
PACKAGES Vee = 5V±10%; TA = O°C 10 +70°C 

16-Pin Plastic DIP 74ALS109AN 

16-Pin Plastic SO 74ALS109AD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.) LOADVALUE 

HIGH/LOW HIGH/LOW 

Jo' J1 J inputs 1.0/2.0 20!UV0.2mA 

Ka, Kl K inputs 1.0/2.0 20!UV0.2mA 

CPo' CP1 Clock inputs (Acting rising edge) 1.0/2.0 20!UV0.2mA 

Soo' SDI Set inputs (Active Low) 1.0/4.0 20!UV0.4mA 

Roo, RDI Reset inputs (Active Low) 1.0/4.0 20!UV0.4mA 

00' 01' 00' 01 Data outputs 20/80 0.4mA/6mA 

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

LOGIC SYMBOL LOGIC SYMBOL(IEEEIIEC) 

2 14 3 13 2 lJ 6 

4 
Cl 

JoJ,KoK, 
7 

CPo 
500 
Roo 

12 CP, 
11 So, 
15 R o, 

00 0 0 a, a, 10 C2 

VCC=pin 16 
6 7 10 9 9 

GND=pln 8 

853-1275-90864 
5-44 
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FLIP-FLOP 

LOGIC DIAGRAM 

RD ---.-+---1 0-..... ..--0 

CP ----t-+-. 
K>-<H--o 

J 

FUNCTION TABLE 

INPUTS OUTPUTS 

S. R. ep J K Q Q 

L H X X X H L 

H L X X X L H 

L L X X X W W 

H H i h I q q 

H H i I I L H 

H H i h h H L 

H H i L h q q 

H H L X X q q 

H = High voltage level 
h-= High voltage level one setup time prior to Low-toHigh clock transition 
L = Low voltage level 
I = Low voltage level one setup bme prior to Low-to-High clock transition 
NC=No change from the previous setup 
X = Don't care 

i = Low-to-High clock transition 
• = The output levels In this configuration are not guaranteed to meet the 
minimum levels for V H if the Set and Reset are near V maximum. 
Furthermore, this con~guration is nonstable; that is, it w~rnot remain 
when either Set or Reset returns to its inactive (High) level. 

OPERATING MODE 

Asynchronous Set 

Asynchronous Reset 

Undetermined* 

Toggle 

Load "0" 

Load "1" 

Hold "no change" 

Hold "no change" 

Product Specification 

74ALS109A 

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 -0.5 to +7.0 V 

VIN Input voltage -0.510+7.0 V 

liN Input current -3010+5 mA 

VOUT Voltage applied to output in High output state -0.5 to +VCC V 

lOUT Current applied to output in Low output state 16 mA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to +150 °C 
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FLIP-FLOP 74ALS109A 

RECOMMENDED OPERATING CONDITIONS 
UMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 rnA 

IOH High-level output current -0.4 rnA 

IOL Low-level output current 8 rnA 

TA Operating free-air temperature range 0 70 °C 

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

UMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 Min 

Vcc ±10%, 
10H = MAX Vcc-2 VOH High-level output voltage VIL = MAX, 

VIH = MIN 

Vee = MIN, 10L =4mA 0.25 

VOL Low-level output voltage VIL = MAX, 
10L =8mA VIH = MIN 0.35 

VIK Input clamp voltage Vcc = MIN, II = 11K -0.73 

II 
Input current at maxi- J, K, CP, 

Vcc = MAX, VI = 7.0V 
mum input voltage S .. ,R". 

IIH High-level input current 
J,K, CP, 

Vee = MAX, VI = 2.7V 
S .. ,R .. -120 

IlL Low-level input current 
J, J<,CP, 

Vcc = MAX, VI = O.4V 
S ,R" 

10 Output current 3 Vee = MAX, Vo = 2.25V -30 

Icc Supply current (total)4 Vee = MAX 3.0 

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 = SV, TA = 2S"C. 
3 The output conditions have~n chosen to produce a current that closely approxi~ates one half of the true short-cirCUit output current, lOS. 
4.Measure ICC with the clock input grounded and all outputs open, then with Q and Q outputs High in turn. 
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UNIT 
Max 

V 

04 V 

0.5 V 

-1.5 V 

0.1 rnA 

0.2 rnA 

20 J.IA 
-40 J.IA 
-02 rnA 

-0.4 rnA 

-112 rnA 

4.0 rnA 



Signetlcs ALS Products Product Specification 

FLIP-FLOP 74ALS109A 

AC ELECTRICAL CHARACTERISTICS 

74ALS109A 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V ±10% 

CL = 50pF UNIT 

RL = 500n 

Min Max 

fMAX Maximum clock frequency Waveform 1 80 MHz 

IpLH Propagalion delay Waveform 2, 3 1.0 8.0 
IpHL SDn or R'Dn 10 an or an 3.0 10.0 ns 

IpLH Propagation ~elay 
Waveform 1 3.0 14.0 

IpHL CP 10 an or an 3.0 14.0 ns 

AC SETUP REQUIREMENTS 

74ALS109A 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V ±10% 

UNIT 
CL = 50pF 

RL= 500n 

Min Max 

I (H) Se.!!Jp lime, High or Low Waveform 1 6.0 ns 
t:(L) J, KloCP 6.0 

Ih(H) HQJ.d lime, High or Low Waveform 1 0 ns ~(L) J, Klo CP 0 

'w(H) 
'w(L) Clock pulse width, High or Low Waveform 1 6.0 

6.0 ns 

tw(H) SDn or R'Dn pulse width, Low Waveform 2, 3 6.0 ns 

tREG Recovery time 
Waveform 2, 3 6.0 ns 

SDn or R'Dn to CP 
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FLIP-FLOP 

AC WAVEFORMS 

J'Jr~VM 
I.(l) Ih(l) I.CH) "h(H) 

CP VM • Iw (H) • +-tw (l) -+ VM 

I POI IPHL 
Q 

VM ~ 
I PHL tpLH 

VM ;;;-
Waveform 1. Propaga1lon delay for data to output, data 

setup time and hold times and clock width 

J,K 

VII 

CP 

IpOJ< 

Q VM 

VM 

Product Specification 

74ALS109A 

J,K ___________ / 

CP 

Q 

I POJ< 

IPHL 

VII 
IROC 

Waveform 2. Propagation delay for set to output, set 
pulse width and recovery time for •• t to clock 

VM 

Waveform 3. Propagation delay for reset to output, reset 
pulse width and recovery time for reset to clock 

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

TEST CIRCUIT AND WAVEFORMS 

IW AMP(y) 

o.3V 

ITHL(t,) lTUiCI~ 

ITOJ«I~ ITHdt ,) 
AMP(y) 

Iw O.3V 

VM = 1.3V 

Test Circuit For Totem-Pole Outputs Input Pulse Definition 

DEFINITIONS 
INPUT PULSE REQUIREMENTS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 
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FAMILY 
Amplitude 

74ALS 3.5V 

Rep. Rate tw tTLH tTHL 

lMHz 500ns 2.0ns 2.0ns 
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ALS Products 

DESCRIPTION 

The 74ALS112A, Dual Negative Edge
Triggered JK-Type Flip-Flop, features indi-

74ALSl12A 
Flip-Flop 
Dual J-K Negative Edge-triggered Flip-Flop 
Preliminary Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) _. 

74ALS112A SOMHz 2.SmA 

vJ9u~IJ, K, Clock (CP n)' Set (SD) and Reset ORDERING INFORMATION 
(£!o) Inputs, true (an) and complementary 
(an) ~utputs._ 
The SD and RD inputs, when Low, set or 
reset the outputs as shown in the Function 
Table regardless of the level at the other 
inputs. 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

COMMERCIAL RANGE 
vcc = 5V±10%; TA = DOC to +70°C 

N74ALS112AN 

N74ALS 112AD 

A High level on the clock (CP ) input en- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
abies the J and K inputs and dat'k will be ac
cepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP n is High and the flip-flop will perform ac
cording to the FunctionTable as long as 
minimum setup and hold times are ob
served. Output changes are initiated by the 
High-to-Low transition of the CP n' 

PINS 
74ALS(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Jo' J1 J inputs 1.0/2.0 20fIAIO.2mA 

Ko' K1 K inputs 1.0/2.0 20fIAIO.2mA 

Soo' SD1 Set inputs (Active Low) 2.0/4.0 401lA/0.4mA 

ROO' RD1 Reset inputs (Active Low) 2.0/4.0 40IlA/0 .4mA 

CPo' CP1 Clock Pulse input 1.0/2.0 201IA/0.2mA 
(Active falling edge) 

0 0,00 ; 0 1,01 Data outputs 20/80 0.4mAl8mA 

NOTE: 
One (1.0) ALS Unit Load is defined as: 20JlA in the High state and O.SmA in the Low state. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

3 
3 11 2 12 1J 

CPo v CC C1 

KO J o J 1 Ko Kl S 

Jo A01 4 

Soo CPl 15 

13 
0 0 Kl 

10 

00 J1 14 C2 9 

a, SOl 

GNO 0 1 5 6 9 7 7 

TOP VIEW VCC=pin 16 

GND=pin 8 

July 1988 
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Signetics ALS Products 

Flip-Flop 

LOGIC DIAGRAM 

a 

'-----<t----t-- RD 

K ----====::3 E==:::::""-J 

FUNCTION TABLE 

INPUTS OUTPUTS 

So Ro CP J K Q a OPERATING MODE 

L H X X X H L Asynchronmous Set 

H L X X X L H Asynchronous Reset 

L L X X X H* H* Undetermined * 

H H .I. h h -q q Toggle 

H H .I. I h L H Load "O"(Reset) 

H H .I. h I H L Load "1" (Set) 

H H .I. I I q q Hold "no change" 

H H H X X q q Hold "no change" 

H = High voltage level 
h-= High voltage level one setup time prior to Hlgh-to-Low clock transition 
L = Low voltage level 
I = Low voltage level one setup time prior to High-to-Low dock transition 
q=Lower case leiters indicate the state of the referenced output prior to the High-to-Low dock transition 
X=Don1care 
.I.. HIgh-to-Low clock transition 
Asynchronous inputs: Low input to Sp sets Q to High level, Low Input to RO sets Q to Low level 

Set and Rese are independent of clock 
Simultaneous Lo,!' on both So and R makes both Q and Q HIgh 

• =B~th outputs will be High while both So and RO are Low,q,utthe output states are unprediclable if So 
and RO go High simultaneously. 

Preliminary Specification 

74ALS1l2A 

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 to +7.0 V 

V,N Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 rnA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 16 rnA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to +150 °C 
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Signetics ALS Products Preliminary Specification 

Flip-Flop 74ALS1l2A 

RECOMMENDED OPERATING CONDITIONS 
UMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

V,H High-level input voltage 2.0 V 

V,L Low-level input voltage 0.8 V 

1'K Input clamp current -18 mA 

IOH High-level output current -0.4 mA 

IOL Low-level output current 8 mA 

TA Operating free-air temperature range 0 70 °e 

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

UMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 
-._.'-

VOH High-level output voltage Vee ±10%. VIL ~ MAX. VIH ~ MIN. IOH~ -O.4mA Vec2 V 

Vce ~ MIN. VIL ~ MAX IOL~ 4mA 0.25 0.40 V 

VOL Low-level output voltage --- ----
VIH ~ MIN. IOL ~ MAX IOL~ 8mA 0.35 0.50 V 

.. 

VIK Input clamp voltage Vee ~ MIN. II ~ 11K -0.73 -1.5 V 

Input current at maximum I n· Kn' CP n 100 f1A 
II 

input voltage SOn' ROn 
Vee ~ MAX. VI ~ 7.0V 

200 f1A 

IIH High-level input current I n. Kn' CPn Vee ~ MAX. VI ~.2.7V 
20 f1A 

SOn' ROn 40 flA 

IlL low-level input current I n• Kn' CP n Vee ~ MAX. VI ~0.4V 
-0.2 mA 

~On·1=iOn -0.4 mA 

I 3 
0 Output current Vee ~ MAX. Vo ~ 2.25V -30 -112 mA 

lee Supply current (total) Vee ~ MAX 2.5 4.5 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 Vee ~ 5V, TA ~ 25"e. 
3. The output conditions have been chosen to produce a current that closely approximates one half of the true short·ciruit output current. los' 
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Signetics AlS Products 

Flip-Flop 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

fMAX Maximum clock frequency Waveform 1 

tplH Propagation d.!!!ay 
Waveform 1 

tpHl CP n to On or On 

tplH Erop~alion delac 
Waveform 2,3 

tpHl SDn' RD to On or On 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER TEST CONDITION 

t (H) 
t:(L) 

Setup tim!LHigh or Low 
I n , Kn to CPn 

Waveform 1 

VH) Hold time J:!jgh or Low 
Waveform 1 th(L) I n , Kn to CP n 

tw(H) CPn Pulse width, 
Waveform 1 

'w(L) High or Low 

twill So or Ro Pulse width, 
Low 

Waveform 2,3 

tree Recovery time 
So or 110 to CPn 

Waveform 2,3 

AC WAVEFORMS 

July 1988 

.t pLH 

Waveform 1. Propagation Delay For data to output, data 
setup time and hold time., and clock width 

The shaded area indicate when the input IS permitted to change for 
predictable output performance. 

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

5-52 

Preliminary Specification 

74ALS1l2A 

LIMITS 

TA = O°C to +70°C 
Vce =5V±10% 

UNIT CL = 50pF 
RL = 500n 

Min Max 

30 MHz 

3 15 
5 19 ns 

3 15 
4 18 ns 

LIMITS 

TA = O°C to +70°C 
Vee = 5V±10% 

UNIT CL = 50pF 
RL =500n 

Min Max 

22 
22 ns 

0 
0 ns 

16.5 

16.5 
ns 

10 ns 

20 ns 



Signetics ALS Products 

Flip-Flop 

AC WAVEFORMS 

---------/ 

Q n Waveform 2. 
Propagation Delay for set to output, set 
pulse width, and recovery time for set to clock 

Preliminary Specification 

74ALSl12A 

Waveform 3. 
Propagation Delay for reset to output, reset 
pulse width, and recovery lime for reset to clock 

NOTE: For all waveforms, VM = 1.3V. 

TEST CIRCUIT AND WAVEFORMS 

Vee 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to ZOUT of 

pulse generators. 
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FAMILY 

74ALS 

1"----- t w -----'I 

90% 

1'---- t w ----I 
VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH 

3.5V 1MHz 500ns 2.0n5 

AMP (V) 

O.3V 

O,3V 

tTHL 

2.0n5 



Signetics 

ALS Products 

FEATURES 
Demultiplexing capability 
Multiple input enable for easy 
expansion 
Ideal for memory chip select de
coding 

DESCRIPTION 

The 74ALS 138 decoder accepts three bi
nary weighted inputs (Ao' A" A2) and 
when enabled, provides eight mutually ex
clusive, active-Low outputs (00-07)' The 
device features three Enable inputs; two 
active-Low(Eo,E,) and one active 
!:iigh(Ezl.:, Every output will be High unless 
Eo and E, are Low and E is High. This 
multiple enable function alrows easy par
allel expansion of the device to a 1-01-32 
(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
able inputs not used must be permanently 
tied to their appropriate active-High or 
active-Low state. 

PIN CONFIGURATION 

TOP VIEW 

August 1988 

74ALS138 
Decoder jDemultiplexer 
1-01-8 DecoderllDemultiplexer 

Preliminary Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS138 12ns SmA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee = 5V±10%;TA = DOC to +70°C 

16-Pin Plastic DIP N74ALS138N 

16-Pin Plastic SO N74ALS138D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74ALS(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao-A2 Address inputs 1.0/1.0 20!1A/0.lmA 

Eo,E, Enable inputs (active Low) 1.0/1.0 20!1AlO.lmA 

E2 Enable input (active Low) 1.0/1.0 20!1A/0.lmA 

0 0-07 Data outputs (active Low) 20/80 0.4mAl8mA 

NOTE: 
One ('.0) AlS Unit load is defined as: 2011A in the High state and 0.' mA in the low state. 

LOGIC SYMBOL 

4 

5 
6 

vee' P,n,6 
GND. PinS 

1 2 3 

15 14 13 12 11 10 9 7 
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LOGIC SYMBOL(IEEEIIEC) 

2 

3 

6 

& 

ox 



Signetics ALS Products 

Decoder jDemultiplexer 

LOGIC DIAGRAM 

Vee'" Pin 16 
GND-PlnS 

DECODER FUNCTION TABLE 

INPUTS 

Eo E, E2 Ao A, A2 °0 0, 

H X X X X X H H 

X H X X X X H H 

X X L X X X H H 

L L H L L L L H 

L L H H L L H L 

L L H L H L H H 

L L H H H L H H 

L L H L L H H H 

L L H H L H H H 

L L H L H H H H 

L L H H H H H H 

H High voltage level 
L Low voltage level 
X Don'lcare 

August 1988 

°2 
H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

OUTPUTS 

°3 °4 °5 
H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

L H H 

H L H 

H H L 

H H H 

H H H 

°6 °7 
H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

L H 

H L 
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Preliminary Specification 
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°2 °3 °4 °5 °6 

74ALS138 

7 
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Signetics ALS Products Preliminary Specification 

Decoder jDemultiplexer 74ALS138 

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 to +7.0 V 

V,N Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 16 mA 

TA Operating free-air temperature range o to +70 DC 

TSTG Storage temperature -65 to +150 DC 

RECOMMENDED OPERATING CONDITIONS 
UMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

V,H High-level input voltage 2.0 V 

V,l Low-level input voltage 0.8 V 

1'K Input clamp current -18 mA 

IOH High-level output current -0.4 mA 

IOl Low-level output current 8 mA 

TA Operating free-air temperature range 0 70 DC 

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

UMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

VOH High-level output voltage Vee±10%, Vll = MAX, VIH = MIN, IOH = -O.4mA Vee - 2 V 

Vee = MIN, IOl =4mA 0.25 0.4 V 
VOL Low-level output voltage Vll = MAX, 

VIH = MIN IOl =8mA 0.35 0.5 V 

VIK Input clamp voltage Vee = MIN, II = 11K -0.73 -1.5 V 

II 
Input current at maximum 

Vee = MAX, VI = 7.0V 0.1 mA input voltage 

IIH High-level input current Vee = MAX, VI = 2.7V 20 J.lA 

III Low-level input current Vee = MAX, VI = O.4V -0.1 mA 

I 3 
0 Output current Vee = MAX, Vo = 2.25V -30 -112 mA 

Icc Supply current (total) Vee = MAX 5 10 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 Vee = 5V, TA = 25'e. 
3. The output conditions have been chosen to produce a current that closely approximates one half of the true short-clruit output curren!,loo' 
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Decoder/Demultiplexer 74ALS138 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V±10% 

UNIT CL = 50pF 

RL =5000 

Min Max 

tpLH Propagation delay Waveform 1, 2 6 22 ns 
tpHl An to On 6 18 

tpLH Propagation delay Waveform 2 4 17 ns 
tpHl Eo orE1 to On 5 17 

tplH Propagation delay 
Waveform 1 

4 17 
ns 

tpHl E2 to On 5 17 

AC WAVEFORMS 

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

NOTE: For all waveforms,VM =1.3V 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit For Totem-Pole Outputa 

DEFINITIONS 

Rl = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

August 1988 

FAMILY 

74ALS 
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1>---- t w ----4 AMP(y) 

1"----------11 -;--- O.3V 

1>---- t w -----t( 
VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep,Rate tw tTlH 

3.5V 1MHz 500ns 2.0ns 

O.3V 

tTHl 

2.0ns 



Signetics 

ALS Products 

FEATURES 
• Demultiplexlng capability 
• Two independent 1-of-4 decoders 

Multifunction capability 

DESCRIPTION 

74ALS139 
Decoder jDemultiplexer 
DuaI1-0f-4 DecoderllDemultiplexer 

Preliminary Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS139 9ns 8mA 

The 74ALS139 is a dual1-of-4 decoderl ORDERING INFORMATION 
demultiplexer. This device has two inde
pendent decoders, each accepting two 
binary weighted inputs (Ao ,Al ) and pro
viding four mutually exclu~ve Rctive-Low 
outputs (00 -03 ). Each deco~er has an 
active-Low ~na5re (El. When E is High, 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

COMMERCIALRANGE 
Vce = 5V±10%; TA = O°Cto +70°C 

N74ALS139N 

N74ALS139D 

every output is forced High. The Enable INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
can be used as the Data input for a 1-of-4 
demultiplexer application. 

FUNCTION TABLE 

INPUTS OUTPUTS 

E Ao A, °0 0, °2 °3 
H X X H H H H 

L L L L H H H 

L H L H L H H 

L L H H H L H 

L H H H H H L 

H High voltage level 
L Low voltage level 
X Don'teare 

PIN CONFIGURATION 

TOP VIEW 

August 1988 

74ALS(U.L) LOADVALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Aon' A 'n Address inputs 1.0/1.0 201lAlO.lmA 

Ea,Eb Enable inputs (active Low) 1.0/1.0 201lAlO.lmA 

°on-Q3n Data outputs (active Low) 20/80 0.4mAl8mA 

NOTE: 
One (1.0) ALS Unit Load is defined as: 20flA in the High state and O.lmA in the Low state. 

LOGIC SYMBOL 

2 3 

DECODER. 

QO. 01. Q2a 03a 

4 5 6 7 

vee' Pin 16 
GND_PlnS 

5-58 

'5 '4 13 

DECODER b 

12 11 10 9 

LOGIC SYMBOL(IEEE/IEC) 

2 

3 

14 

13 

15 

DMUX 

O} 0 0 
G-

1 3 
2 

3 



Signetics ALS Products 

Decoder/Demultiplexer 

LOGIC DIAGRAM 

vee. Pin 16 
GND. Pin 8 

4 5 6 

Preliminary Specification 

74ALS139 

7 12 11 10 9 

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 fr&e-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage ~.5 to +7.0 V 

VIN Input voltage ~.5to+7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state ~.5tO+Vee V 

lOUT Current applied to output in Low output state 16 mA 

TA Operating free-air temperature range o to +70 DC 

TSTG Storage temperature -65 to +150 DC 
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Decoder/Demultiplexer 74ALS139 

RECOMMENDED OPERATING CONDITIONS 

UMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 rnA 

IOH High-level output current -0.4 rnA 

IOL Low-level output current 8 rnA 

TA Operating free-air temperature range 0 70 °C 

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

UMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

VOH High-level output voltage VeC;±10%, VIL = MAX, VIH = MIN, IOH = -O.4mA Vee -, V 

Vee = MIN, IIOL =4mA 0.25 0.4 V 
VOL Low-level output voltage VIL = MAX, 

IIOL =8mA VIH = MIN 0.35 0.5 V 

VIK Input clamp voltage Vee = MIN, II = 11K -0.73 -1.5 V 

II 
Input current at maximum 

Vee = MAX, VI = 7.0V 0.1 rnA input voltage 

IIH High-level input current Vee = MAX, VI = 2.7V 20 jJA 

IlL Low-level input current Vee = MAX, VI = 0.4V -0.1 rnA 

I 3 
0 Output current Vee = MAX, Vo = 2.25V -30 -112 rnA 

lee Supply current (total) Vee = MAX 8 13 rnA 

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 Vee = 5V, TA = 25°e. 
3. The output conditions have been chosen to produce a current that closely approximates one half of the true short-ciruit output current,los' 
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Decoder/Demultiplexer 74ALS139 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA = DOC to +70OC 

SYMBOL PARAMETER TEST CONDITION 
Vcc =5V±10% 

UNIT CL =50pF 

RL =5000 

Min Max 

IpLH Propagation delay Waveform 1, 2 3 14 ns 
IpHL An to an 3 14 

IpLH I"'ropagauon celay 
Waveform 2 

;j 14 
ns 

IpHL En 10 an 3 15 

AC WAVEFORMS 

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

NOTE: For all waveforms,VM =1.3V 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to ZOUT of 

pulse generators. 
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POSrrlVE 
PULSE 

FAMILY 

74ALS 

1>---- t w ----<I AMP(y) 

~~------~--i---O~v 

tTUl(t~ 

tTHL(t,> 

L-:""'"----....".",....,J_ --+-- AMP(y) 

1>---- t W ---....... O~V 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V 1MHz 500ns 2.0ns 2.0ns 
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ALS Products 

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 a single pole 8-position switch with the 
switch position controlled by the state of 

74ALS151 
Multiplexer 
74ALS151 a-input Multiplexer 
Preliminary Specification 

TYPE TYPICAL PROPAGATION 
DELAY 

74ALS151 120s 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

7.5mA 

COMMERCIAL RANGE 
Vcc = SV±10%; TA = DoC to +70'C 

N74ALS151N 

N74ALSI51D 

three Select (So' S,,~) inputs. True(V) INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
and complementary (V) outputs are both 
provided. The Enable (E) is active Low. 
When E is High, the V output is Low and 
the Y output is High. regardless of all 
other inputs. 

PIN CONFIGURATION 

13 VCC 

12 14 

11 15 

10 IS 

Y 17 

Y 50 

E 51 

GND 52 

TOP VIEW 

August 16, 1988 

74ALS(U.L.) LOADVALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

10-17 Data inputs 1.0/1.0 2O~/0.lmA 

So- S2 Select inputs 1.0/1.0 20~/0.lmA 

E Enable input (active Low) 1.0/1.0 20~/0.lmA 

Y, Y Data outputs 130/240 2.6mA/24mA 

NOTE: 
One (1.0) ALS Unit Load is defined as: 201lA in the High state and 0.1 rnA in the Low state. 

LOGIC SYMBOL 

11 

10 
9 

7 

Vcc' Pin 16 
GND_ Pln8 

4 3 2 1 15 14 13 12 

5 6 
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LOGIC SYMBOL(IEEE/IEC) 

MUX 

EN 
11 }o; 10 

4 5 

3 

2 

15 

14 

13 

12 



Signetics ALS Products 

Multiplexer 

LOGIC DIAGRAM 

Vce' Pin 16 
GND .. PInS 

FUNCTION TABLE 
INPUTS 

S2 Sl So 

X X X 

L L L 

L L H 

L H L 

L H H 

H L L 

H L H 

H H L 

H H H 

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

August 16, 1988 

Preliminary Specification 

74ALS151 

4 3 2 15 14 13 12 

OUTPUTS 

E V V 

H L H 

L 10 10 

L 11 i1 

L 12 12 
L 13 i3 

L 14 i4 

L Is is 

L 16 16 

L 17 i7 
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Multiplexer 74ALS151 

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 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to +150 °C 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

Vil Low-level input voltage 0.8 V 

11K Input clamp current -18 mA 

IOH High-level output current -2.6 mA 

IOl 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 1 

Typ2 
UNIT 

Min Max 

Vee±10% VIL = MAX, IOH = -O.4mA Vee - 2 V 

VOH High-level output voltage 
Vee = MIN VIH = MIN IOH = -2.6mA 2.4 V 

-
Vee = MIN, IOL = 12mA 0.25 0.4 V 

VOL Low-level output voltage VIL = MAX, 

V1H = MIN IOL = 24mA 0.35 0.5 V 

VIK Input clamp voltage Vee = MIN, II = 11K -1.5 V 

II 
Input clamp current at maximum 

Vee = MAX, VI = 7.0V 0.1 mA input voltage 

IIH High-level input current Vee = MAX, VI = 2.7V 20 j.tA 

IlL Low-level input current Vee = MAX, VI = 0.4V -0.1 mA 

I 3 
0 Output current Vee = MAX, Vo = 2.25V -30 -112 mA 

Icc Supply current (total) Vee = MAX 7.5 12 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 Vee = 5V, TA = 25'e. 
3. The output conditions have been chosen to produce a current that closely approXlmates one half of the true short-clfuit output current,los' 
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Multiplexer 74ALS151 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc =5V±10% 

UNIT CL = 50pF 

RL = soon 
Min Max 

tpLH Propagation delay 3 10 

tpHL In to Y Waveform 1 5 15 ns 

tpLH Propagation delay 3 15 

tpHL In to V Waveform 2 4 15 ns 

tpLH Propagation delay 4 18 

tpHL Sn to V Waveform 1,2 8 24 ns 

tpLH Propagation delay 7 23 

tpHL Sn toV Waveform 1,2 7 23 ns 

tpLH Propagation delay 4 18 

tpHL EtoV Waveform 1 4 19 ns 

tpLH Propagation delay 5 19 

\PHL EtoV Waveform 1 5 23 ns 

AC WAVEFORMS 

VOUT 

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

NOTE: For all waveforms,VM ~1.3V 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL ~ Load resistor; see AC CHARACTERISTICS for value. 

CL ~ Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT ~ Termination resistance should be equal to ZOUT of 

pulse generators. 
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NEGATIVE 
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POSITIVE 
PULSE 

10% 

FAMILY 

74ALS 

Jo---- t w ------'I AMP (V) 

10% 

tTHcCt ,) 
AMP (V) 

t w 0.3V 

VM ~ 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V 1MHz 500ns 2.0ns 2.0ns 
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ALS Products 

FEATURES 
• Non-inverting outputs 
• Common select Inputs 

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

DESCRIPTION 

74ALS153 
Multiplexer 
Dual 4-lnput Multiplexer 

Preliminary Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74ALS153 7ns 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

7.5mA 

The 74AL8153 has two identical4-input ORDERING INFORMATION 
multiplexers with 3-state outputs which 
select two bits from four sources by using 
common select inputs (80.51), The two 4-
input mu~iplexer circuits have individual 
active-Low Enables (Ea.Eq) which can be 
used to strobe the outputs Independently. 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

COMMERCIAL RANGE 
Vee = 5V±10%; TA = O°C to +70°C 

N74ALS153N 

N74ALS153D 

Outputs (Y • Vb) are forced Low when the INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
corresponJlng 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 
select inputs. 

PIN CONFIGURATION 

vec 

Eb 

So 

13b 

12b 

lIb 

lOb 

TOP VIEW 

August 1988 

74ALS(U.L) LOADVALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

loa- 13a Port A data inputs 1.0/1.0 20!lA/O.lmA 

IOb- 13b Port B data inputs 1.0/1.0 20!lA/O.1mA 

SO-S2 Common Select inputs 1.0/1.0 20J.IAI0. 1 mA 

Ea Port A Enable input (active Low) 1.0/1.0 2OJ.IAI0.1mA 

~b Port B Enable input (active Low) 1.0/1.0 2OJ.IAI0.1mA 

Va' Yb Outputs 130/240 2.6mA/24mA 

NOTE: 
One (1.0) ALS Unit Load Is defined as: 20fIA in the High state and 0.1 rnA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEEIIEC) 

14 

}~ 6 5 4 3 10 11 1213 2 1 3 

loa 11.120 lao 10b i lb 12b 13b 
14 So 
2 81 

7 1 E. 
1 Eb 

V. Vb 

7 8 10 

11 9 
12 

Vee - Pin 16 13 

GND_ PinS 
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Multiplexer 

LOGIC DIAGRAM 

E a 108 118 128 138 S 1 Sol Ob 

Vee. Pin '6 
GND.Pin8 

FUNCTION TABLE 

So S, 10 

x x x 
L L L 

L L H 

H L X 

H L X 

L H X 

L H X 

H H X 

H H X 

H = High voltage level 
L • Low voltage level 
X = Don'care 

August 19BB 

6 5 4 

INPUTS OUTPUT 

I, 12 13 E y 

x x X H L 

X X X L L 

X X X L H 

L X X L L 

H X X L H 

X L X L L 

X H X L H 

X X L L L 

X X H L H 
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Signetics ALS Products 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 -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to +150 °C 

RECOMMENDED OPERATING CONDITIONS 
UMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 rnA 

IOH High-level output current -2.6 mA 

IOL 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.) 

UMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

VeC;±10% VIL = MAX. IOH =-O.4mA Vee -< V 
VOH High-level output voltage 

Vee=MIN VIH = MIN IOH =-2.6mA 2.4 V 

Vee = MIN. IOL = 12mA 0.25 0.4 V 
VOL Low-level output voltage VIL = MAX. 

IOL = 24mA 0.35 0.5 V 
V,~ = MIN 

VIK Input clamp voltage Vee = MIN. II = 11K -0.73 -1.5 V 

II 
Input clamp current at maximum 

Vee = MAX. VI = 7.0V 0.1 mA input voltage 

IIH High-level input current Vee = MAX. VI = 2.7V 20 !1A 
IlL Low-level input current Vee = MAX. VI = 0.4V -0.1 mA 

I 3 
0 Output current Vee = MAX. Vo = 2.25V -30 -112 mA 

lee Supply current (total) Vee = MAX 7.5 14 mA 

NOTES: 
1. For condinons 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 cc = 5V. T A = 25°e. 
3. The output conditions have been chosen to produce a current thet closely approximates one half of the true short-cirUlt output current. I"". 
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Multiplexer 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER 

\PLH Propagation delay 

tpHL In to Vn 

tpLH Propagation delay 

tpHL Sn to V 

tpLH Propagation delay 

tpHL En toV 

AC WAVEFORMS 

Waveform 1. Propagation Delay 
Data to Output 

TEST CONDITION 

Waveform 1 

Waveform 2 

Waveform 2 

LIMITS 

TA = O'C to +70'C 
Vee =5V±10% 

UNIT CL = 50pF 

RL = 500Q 

Min Max 

3 10 ns 
4 15 

5 21 
5 21 

ns 

5 18 
5 18 ns 

Waveform 2. Propagation Delay 
Select or Enable to Output 

Preliminary Specification 

74ALS153 

NOTE: For all waveforms, V M = 1.3V. 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

August 1988 

FAMILY 

74ALS 
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10----, w ----I AMP (V) 

l"---------i -+-- O.3V 

10---- t w ---4 O.3V 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

AmpUtude Rep. Rate tw ITLH tTHL 

3.5V 1MHz 500ns 2.0ns 2.0ns 
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ALS Products 

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 
a common 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 othe~ 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 74ALS158 is similar but has inverting 
outputs (Y n)' 

PIN CONFIGURATION 
74ALS157 

s Vee 

loA 

t'A 100 
I,D 

Yo 

4a Ioc 
Ya I,e 

GND Ye 

TOPYIEW 

September 21, 1988 

74ALS157,74ALS158 
Data Selectors/Multiplexers 
74ALS157 Quad 2-lnput DataSelect/Multlplexer, Nonlnverting 
74ALS158 Quad 2-lnput Data Selector/Multiplexer, Inverting 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAl) 

74ALS157 S.Ons SmA 

74ALS158 S.Ons SmA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vce = 5V±10%; TA =O"C to +70DC 

lS-pin Plastic DIP N74ALS157N, N74ALS158N 

lS-pin Plastic SO N74ALS157D. N74ALS158D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOADVALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

InA' InB' InC Data inputs 1.0/1.0 2OJ.IAI0.1 rnA 

S Select input 1.0/1.0 20J.IAI0.1 rnA 

E Enable input 1.0/1.0 2OJ.IAI0.lmA 

YA - YD' YA - Yo Data outputs 20/240 0.4mAl24mA 

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

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 
74ALS157 74ALS157 

G1 

2 3 5 6 11 10 14 13 

T 4 
5 3 

15 E 
7 

4 7 9 12 
11 
10 

14 
13 

12 
Vee-Pin 16 

GND-PlnS 

5-70 
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Data Selectors/Multiplexers 74ALS157,74ALS158 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 
74ALS158 

S Vee 

lOA 

I'A 100 
VA 110 

10• Vo 

I,. lac 
V. I,e 

GND Ve 

TOPVlEW 

LOGIC DIAGRAM, 74ALS157 

15 

Vee - Pin 16 

GND_ Pin 8 

S 

E 

lOA I,. loa ~a Ioc ~c 100 I'D E s 
2 6 0 14 13 

Vee - Pin 16 

GND.Pln8 VA V8 

FUNCTION TABLE 

INPUTS 

E S 

H X 

L L 

L L 

L H 

L H 

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

IOn 

X 

L 

H 

X 

X 

September 21,1988 

Vc 

OUTPUT 

l'n Yn 

X L 

X L 

X H 

L L 

H H 

2 3 

74ALS158 74ALS158 

G1 

5 6 11 10 14 13 

VA YB Yc Yo 

LOGIC DIAGRAM, 74ALS158 

lOA I'A loa 1'8 Ioc ~e 100 I'D E 

Vee"" Pin 16 

GND. Pin 8 

FUNCTION TABLE 

INPUTS 

1: S 

H X 

L L 

L L 

L H 

L H 

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

5-71 

Ion 

X 

L 

H 

X 

X 

6 11 10 14 13 

OUTPUT 

l'n Yn 

X H 

X H 

X L 

L H 

H L 

s 
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Data Selectors/Multiplexers 74ALS157,74ALS158 

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 to +7.0 V 

Y,N Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 rnA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 16 rnA 

TA Operating free-air temperature range o to +70 DC 

TSTG Storage temperature -65 to +150 DC 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

Vil Low-level input voltage 0.8 V 

1'K Input clamp current -18 rnA 

IOH High-level output current -0.4 rnA 

IOl Low-level output current 8 rnA 

TA Operating free-air temperature range 0 70 DC 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

VOH High-level output voltage 
Vee ±10%, 

IOH=MAX V VIL = MAX, Vee-2 
VIH = MIN 

Vee = MIN, IOl =4mA 0.25 0.4 V 

VOL Low-level ou tput voltage VIL = MAX, 
IOl =8mA V VIH = MIN 0.35 0.5 

VIK Input clamp voltage Vee = MIN, II = 11K -0.73 -1.2 V 

II 
Input current at maximum 

Vee = MAX, VI = 7.0V 0.1 rnA input voltage 

IIH High-level input current Vee = MAX, VI = 2.7V 20 j.iA 

IlL Low-level input current Vee = MAX, VI = O.4V -0.1 rnA 

I 3 
0 Output current Vee = MAX, Vo = 2.25V -30 -112 rnA 

Supply current I 74ALS157 6 11 rnA 
Icc (total) I 74ALS158 

Vee = MAX 
6 10 rnA 

NOTES: 
1. For condihons shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = SV, TA ~ 25'e. 
3. The output condihons have been chosen to produce a current that closely approximates one half of the true short-ciruit output current,los' 
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Data Selectors/Multiplexers 74ALS157,74ALS158 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V±10% 

UNIT CL = 50pF 

RL =5000 

Min Max 

tpLH Propagation delay 
Waveform 1 2.0 9.0 

tpHL Ion or I'n to Yn 2.0 9.0 ns 

tpLH Propagation delay 
Waveform 1,3 

4.0 12 

tpHL S to Yn 74ALS157 4.0 12 ns 

tpLH Propagation delay Waveform 3 4.0 11 ns 
tpHL EtoYn 7.0 14 

tpLH Propagation..£lelay Waveform 2 2.0 8.0 ns 
tpHL Ion or I'n to Yn 2.0 8.0 

tpLH Propl!9ation delay 
74ALS158 Waveform 2, 4 

4.0 12 

tpHL StoYn 4.0 12 ns 

tpLH Propagation delay 4.0 14 

tpHL f: to Yn 
Waveform 4 4.0 14 ns 

AC WAVEFORMS 

Waveform 1. Propagation Delay For 
Data And Select To Output 

~VM 
' ... ,"n'S - ~tPHLi ~--;:;;--

----.Y"vu ~ Yn 

Waveform 2. Propagation Delay For 
Data And Select To Output 

E;S~M ~ E;S~.. ~ 

~~i Yn~~ ~tPLH1_ 
yn---'y"V,. ~ ~VM 

Waveform 3. Propagation Delay For Waveform 4. Propagation Delay For 
Enable And Select To Output Enabl. And Select To Output 

NOTE: For all waveforms, V .. = '.3V. 

TEST CIRCUIT AND WAVEFORMS 

vee 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 
INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to ZOUT 01 

pulse generators. 
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74ALS 3.5V 

Rep. Rate tw ITLH 

lMHz 500ns 2.0ns 

tTHL 
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ALS Products 
FEATURES 
• Synchronous counting and loading 

• Two count enable inputs for n-bit 
cascading 

• Positive edge-triggered clock 
• Asynchronous Reset (,ALS161B) 
• Synchronous Reset (,ALS163B) 
o High speed synchronous expansion 

• Typical count rate of 140MHz 
DESCRIPTION 

Synchronous presettable 4-bit binary counters 
(,ALSI61B, 'ALSI63B) 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 00-03 inputs to be 
loaded into the counter on the positive-going 
edge of the clock (provided that the setup and 
hold requirements for PI; are met). Preset 
takes place regardless 01 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 (00 -03) 
in 'ALSI61 B to Low levels, regardless of the 
levels at CP,PE,CET and CEP inputs (thus 
providing an asynchronous clear function). For 
the 'ALSI63B the clear function is synchro
nous. A Low level at the Synchronous Reset 
(SR) input sets all four outputs of the flip-flops 
(Op -03) to Low levels after the next positive
gOing transition on the clock (CP) input (pro
vided that the setup and hold time require-

PIN CONFIGURATION 

'ALSI61B 

Vee 
TC 

00 

0 1 

O2 

11 0 3 

CET 

PE 

TOP VIEW 

September 26, 19S5 

74ALS 161 B,74ALS 163B 
Counters 
4-Blt Binary Counters 
Product Specification 

TYPE 

74ALS161B 

74ALS163B 

TYPICAL f MAX 

140MHz 

140MHz 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic Dip 

16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

lOrnA 

lOrnA 

COMMERCIAL RANGE 
Vee = 5V±10%;TA = O°Clo +70°C 

74ALSI61BN,74ALSI63BN 

74ALSI61BD, 74ALS163BD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 

PINS 
74ALS(U.L.) 

DESCRIPTION HIGH/LOW HIGl-liLOW 

Do - 03 Data inputs 1.0/1.0 20!lAlO.lmA 

CEP Count Enable Parallel input 1.0/1.0 20 AlO.lmA 

CET Count Enable Trickle input 1.0/1.0 20AlO.lmA 

CP Clock input (active rising edge) 1.0/1.0 20AlO.lmA 

PE Parallel Enable input (active Low) 1.0/1.0 20j.1A10.1mA 

MR 
Asynchronous Master Reset input (active 

1.0/1.0 20!lAlO.lmA Low) for 'ALSI6IB 

SR I :syncnronous Keset Input (active LOW) lor 1.0/1.0 20j.1A10.lmA 
'ALSI63B 

TC Terminal count output 20/S0 O.4mAlSmA 

°0-°3 Flip-flop outputs 20/S0 O.4mAlSmA 

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

ments for SR are met). 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 

LOGIC SYMBOL 

'ALSI6IB 

345 6 

7 

10 TC 15 

0 0 0, Q" a, 

14 1312 11 

Vee' Pin 16 
GND.PinS 

5-74 

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 must be High to 

LOGIC SYMBOL(IEEE/IEC) 

'ALSI6IB 

_3_ 1,20 14 

L..-
L-
_6_ 11 

4CT=15 
15 

853-1350-9460S 
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Counters 

PIN CONFIGURATION 

'ALS163B 

SR Vee 

CP TC 

0 0 

0 1 

O 2 

0 3 

CET 

liE 

TOP VIEW 

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

APPLICATIONS 

H H = Enable count 
or 
L L = Disable count 
~ 

CEP 

CET 'UlI TC 
CP 

SR 

CEP 

CET 

SR 

LOGIC SYMBOL 

10 

Vee' Pin 16 
GND- Pin 8 

'ALS163B 

3 4 5 6 

a. a, q. a, 

141312 11 

TC 15 

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

+Vcc 

PE 
DoD,OJD:a 

CEO 

CET '161' TC 
Cloek CP 

Fig. A maximum count modifying scheme 
Terminal count = 6 

TC 

CEP 

CET 

CP 

SR 

TC CET 

SR 

Product Specification 

74ALS161B,74ALS163B 

LOGIC SYMBOL(IEEE/IEC) 

'ALS163B 

1,20 

4 CT=15 
15 

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

CEP 
TC 'USB TC 

SR 

~--~--------------+---------------~--------------~--------------+------------------+ 

Fig. B Synchronous multistage counting scheme 

September 26, 1988 5-75 



Signetics ALS Products 

Counters 

MODE SELECT-FUNCTION TABLE for 'ALS161B 
INPUTS OUTPUTS 

MR CP CEP CET PE On an TC 

L X X X X X L L 

H i X X I I L L 

H i X X I h H (a) 

H i h h h X count (a) 

H X I X h X qn (a) 

H X X I h X qn L 

MODE SELECT-FUNCTION TABLE for 'ALS163B 

H 
h 
L 
I 

SR 

I 

h 

h 

h 

h 

h 

INPUTS OUTPUTS 
CP CEP CET PE On an TC 

i X X X X L L 

t X X I I L L 

i X X I h H (a) 

t h h h X count (a) 

X I X h X qn (a) 

X X I h X qn L 

High vol [age level 
High vol[age level one setup prior [0 the Low-[e-High clock transition 
Low vol[age level 
Low voltage level one setup prior [0 [he Low-[o-High clock transition 

OPERATING MODE 

Reset (clear) 

Parallel load 

Count 

Hold (do nothing) 

OPERATING MODE 

Reset (clear) 

Parallel load 

Count 

Hold (do nothing) 

~ 
Lower case letters indicate [he state of [he referenced output prior [0 the Low-to-High clock Iransibon 
Don't care 

t 
(a) 

Low-to-High clock transition 
The TC output is High when CET is High and the counter is at Terminal Count (HHHH) 

STATE DIAGRAM 

September 26,1988 

Logic equations: Count Enable=CEP·CET·PE 
TC=OO·01·02·03·CET 
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Counters 

LOGIC DIAGRAM for 'ALS1618 

CP 2 
MR -.-LeI) 

"-v 

~ 
PE 

CET 

CEP 

DO 

~ 
10 

7 

3 

4 

5 

6 

Vcc =pin16 
GND=pin 8 

September 26, 1988 

~}-

Product Specification 

74ALS161B,74ALS163B 
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Counters 

LOGIC DIAGRAM for 'ALS163B 

CP 
SR 

2 

-Lof> 
"-v 

~ 
PE 

CET 

CEP 

-fo--' 'j-
7 ~ 

3 

4 

5 

6 

Vec =pin16 
GND=pin 8 
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Product Specification 

74ALS161B,74ALS163B 
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13 
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Counters 74ALS161 B, 74ALS163B 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 V 

Y'N Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 16 mA 

TA Operating free-air temperature range o to +70 °C 

T8TG Storage temperature -65 to +150 °C 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

V,H High-level input voltage 2.0 V 

V,L Low-level input voltage 0.8 V 

1'K Input clamp current -18 mA 

IOH High-level output current -0.4 mA 

IOL Low-level output current 8 mA 

TA Operating free-air temperature range 0 70 °e 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

VOH High-level output voltage VeC;±10%. VIL = MAX. VIH = MIN. IOH =-O.4mA Vee-: V 

Vcc=MIN. IIOL =4mA 0.25 0.4 V 
VOL Low-level output voltage VIL = MAX. 

IIOL =8mA VIH = MIN 0.35 0.5 V 

VIK Input clamp voltage Vee = MIN. II = 11K -0.73 -15 V 

II 
Input current at maximum 

Vee = MAX. VI = 7.0V 0.1 mA input voltage 

IIH High-level input current Vee = MAX. VI = 2.7V 20 flA 
IlL Low-level input current Vee = MAX. VI = 0.4V -0.1 mA 

I 3 
0 Output current Vee = MAX. Vo = 2.25V -30 -112 mA 

Icc 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 Vcc = 5V. TA = 25°C. 
3. The output conditions have been chosen to produce a current that closely approximates one half of the true short-c"uit output current. lOS . 

September 26. 1988 
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Counters 74ALS161B,74ALS163B 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA = O°C to +70OC 

SYMBOL PARAMETER TEST CONDITION 
Vce=5V ±10% 

UNIT CL = 50pF 
RL = 5000 

Min Max 

fMAX Maximum clock frequency Waveform 1 100 MHz 

tpLH Propagation delay 
Waveform 1 

4 13 
tpHL CP tOOn 6 16 ns 

tpLH Propagation delay 6 16 

tpHL CP toTC Waveform 1 B 16 ns 

tpLH Propagation delay 
Waveform 2 

3 10 

tpHL CETto TC 3 10 ns 

tpHL 
Propagation delay 

Waveform 3 B 15 ns 
MR to an '161B 

tpHL 
Propagation delay 

MRto TC '161B Waveform 3 11 19 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA = O°C 10 +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V±10% 

UNIT CL =50pF 
RL = 5000 

Min Max 
---

t (H) Setup bme, High or Low 
Waveform 6 B 

t:(L) Dn to CP B ns 

't,(H) Hold time, High or Low 
Waveform 6 0 ns 

th(L) Dn to CP 0 

t (H) Setup time, High or Low 
Waveform 5 or 6 10 ns 

t!(L) PE orSR to CP 10 

't,(H) Hold ti~, High or Low Waveform 5 or 6 0 
th(L) PE orSR to CP 0 ns 

I (H) Setup time, High or Low 
Waveform 4 10 ns 

t:(L) CET or CEP to CP 10 

VH) Hold time, High or Low 
Waveform 4 

0 
th(L) CET or CEP to CP 0 ns 

'v,(H) CP pulse width (Load) Waveform 1 5 ns 
( (L) High or Low 5 

'v,(H) CP pulse width (Count) Waveform 1 5 ns 
(:(L) High or Low 5 

'v,L) MR or SR pulse width, Low Waveform 3 5 ns 

IREe 
Recov~time, 

Waveform 3 10 ns MRorSR to CP 
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Counters 

AC WAVEFORMS 

1/f MAX 

CP 

Waveform 1. 
Propagation Delay, Clock Input to Output, Clock 

Pulse Width, and Maximum Clock Frequency 

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

WaveformS. 
Synchronous Reset Setup and Hold Times 

CEP 
CET 

CP 

Product Specification 

74ALS161B,74ALS163B 

Waveform 2. 
Propagation Delay, CET Input to TC Output 

Waveform 4. 
CEP and CET Reset Setup and Hold Times 

Waveform 6. 
Parallel Data and Parallel Enable Setup and Hold Times 

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

TEST CIRCUIT AND WAVEFORMS 

IW AMP (V) 

10% 
O.3V 

ITHL(I,) ITLH(I~ 

ITLH(I~ ITHL(I,) 

90% 
AMP(y) 

Tesl Circuit For Totem-Pole Outputs 
Iw O.3V 

VM = 1.3V 

DEFINITIONS Inpul Pulse Definition 

RL = Load resistor; see AC CHARACTERISTICS for value. 
INPUT PULSE REQUIREMENTS 

CL = Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to ZOUT of pulse 

generators. 
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ALS Products 

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 a-bit edge-triggered 
shift register with serial data entry and an 
output from eaeh of the eight stages. Data 
is entered serially through one of two inputs 
(0 sa' 0 sb); 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 0 0 the logical AN D of 
the two Data inputs (0 sa' 0 Sb) that existed 

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

PIN CONFIGURATION 

Dsa vee 

Dsb Q7 

Qo Q6 

Q, Qs 

Q2 Q4 

Q3 

GND 

August 16,1988 

74ALS164 
Shift Register 
8-Blt Serial-In Parallel-Out Shift Register 
Preliminary Specification 

TYPE TYPICAL fMAX 

74ALS164 60 MHz 

ORDERING INFORMATION 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

3.5 mA 

COMMERCIAL RANGE 
PACKAGES Vee = 5V±10%;TA = O°Cto +70°C 

14-Pin Plastic DIP 74ALS164N 

14-Pin Plastic SO 74ALS164D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74ALS(U.L.) LOADVALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Dsa' Dsb Data inputs 1.0/1.0 201JAl0. 1 mA 

CP Clock Pulse input (active rising edge) 1.0/1.0 201JAl0. 1 rnA 

MR Master Reset input (active-Low) 1.0/1.0 20fJA/0. 1 rnA 

°0-07 Outputs 20/80 O.4rnA/SrnA 

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

LOGIC SYMBOL 

8 CP 

M" 

3 

Vcc= Pin 14 
GND_ Pin 7 

4 

D" D .. 

5 6 10 11 12 13 
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LOGIC SYMBOL(IEEE/IEC) 
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11 
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Shift Register 74ALS164 

LOGIC DIAGRAM 

MR----~~--~_;---4--+_--~_+--~--~--~_r--~--r_--~~--~ 

Vee - Pin 14 
GND_ Pln7 

FUNCTION TABLE 
INPUTS OUTPUTS 

OPERATING MODE 
MR CP D •• 0 ... 00 0 1 •••• °7 

L X X X L L L Reset (clear) 
H t I I L CIa qa 

H t I h L CIa q6 
Shift 

H t h I L CIa ~ 
H t h h H CIa ~ 

H • High voltage level 
h = HIgh voltage level one set-up tIme prior to the Low-te-Hlgh clock transition 
L Low voltage level 
I = Low voltage level one set-up bme prior to the Low-to-High clock transition 
qn = Lower case letters indIcate the state of the referenced input (or output) on setup time prior 

to the Low-to-High clock transibon 
X Don1care 
t _ Low-to-Hlgh clock transItion 

APPLICATION 

NOTES: 

CLEAR 
CLOCK 

DATA 

ENABLE 

cp MR 
D .. 

Dab 

The 'ALSI64 can be cascaded to form synchronous shift regl"e .. of any length. 
Here. two devices are corri:lined to form a 16-bft shift register. 

August 16, 1988 
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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 free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vce Supply voltage -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 16 mA 

TA Operating free-air temperature range o to +70 ·C 

TSTG Storage temperature -65 to +150 ·C 

RECOMMENDED OPERATING CONDITIONS 
UMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL LOW-level input voltage 0.8 V 

11K Input clamp current -18 mA 

IOH High-level output current -0.4 mA 

IOL 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.) 

TEST CONDITIONS 1 
UMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee±10%, VIL = MAX, VIH = MIN, IOH = MAX Vee-2 V 
VOH High-level output voltage 

Vee = MIN, VIL = MAX I IOL =4mA 0.25 0.4 V 
VOL LOW-level output voltage 

VIH = MIN I IOL =8mA 0.35 0.5 V 

VIK Input clamp voltage Vee = MIN, II = 11K -1.5 V 

II 
Input current at maximum 

Vee = MAX, VI = 7.0V 100 !1A input voltage 

IIH High-level input current Vee = MAX, VI = 2.7V 20 !1A 
IlL Low-level input current Vee = MAX, VI = 0.4V -0.1 mA 

I 3 
0 Output current Vee = MAX, Vo = 2.25V -30 -112 mA 

lee Supply current (total) Vee = MAX 10 mA 

NOTES: 
1. For condmons shown as MIN or MAX, use the appropriate value specllied under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V, TA = 25'<:. 
3. The output conditions have been chosen to produce a current that closely approximates one half 01 the true short-cirUit output current,los' 
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Shift Register 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

fMAX Maximum Clock frequency Waveform 1 

tpLH 
tpHL 

Propagation delay 
CP to On Waveform 1 

tpHL Propagation delay MR to On Waveform 2 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER TEST CONDITION 

ts(H) Set-up time Waveform 3 
t.(L) On to CP Waveform 3 

'h(H) Hold time Waveform 3 
th(L) On toCP Waveform 3 

!w(H) CP Pulse width, Waveform 1 
tw(L) High or Low Waveform 1 

'w(L) MR Pulse width, Low Waveform 2 

tREC Recovery time, MR to CP Waveform 2 

ACWAVEFORM 

MR 

CP 

CP 

On 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

On 

CP 

Preliminary Specification 

74ALS164 

LIMITS 

TA = O°C to +70°C 
VCC = 5V ±10% 

UNIT 
Cl = 50pF 
Rl = 500n 

Min Max 
45 MHz 

3.0 12.0 
4.0 12.0 ns 

2.0 10.0 ns 

LIMITS 

TA = O°C to +70°C 
VCC = 5V ±10% 

UNIT Cl = 50pF 
Rl = 500n 

Min Max 

10.0 
10.0 ns 

0 
0 ns 

10.0 
10.0 ns 

10.0 ns 

6.0 ns 

V M 

twel) 

tPH~VM 
~ 

Waveform 2. Master Reset Pulse Width, 
Master Reset to Output Delay and 

Master Reset to Clock Recovery Time 

Waveform 3. Data Setup And Hold Times 

NOTE: For all waveforms. V M - 1.3V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Shift Register 

TEST CIRCUIT AND WAVEFORMS 

Vee 

Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

August 16, 1988 

FAMILY 

74ALS 
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74ALS164 

INPUT PULSE REQUIREMENTS 

Ampl~ude Rep. Rate tw tTLH tTHL 

3.SV 1MHz 500ns 2.0ns 2.0ns 
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ALS Products 

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 

74ALS174 
Flip-Flop 
Hex 0 Flip-Flops 

Preliminary Specification 

TYPE TYPICAL 'MAX 

74ALS174 60 MHz 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

11 mA 

COMMERCIAL RANGE 
Vee = 5V±10%; TA = DOC to +70°C 

74ALS174N 

74ALS174D 

and reset (clear) all flip-flops simultane- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
ously. 

The register is fully edge-triggered. The 
state of each D input, one setup time before 
the Low-to-High clock transition is trans
ferred to the corresponding flip-flop's Q 

output. 

All Q outputs will be forced Low independ
ent of Clockor Data inputs by a Low voltage 
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 

MR Vee 

Qo Qs 

Do 05 

01 04 

Ql Q4 

02 03 

Q2 Q3 

August 16, 1988 

74ALS(U.L.) LOADVALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do - Ds Data inputs 1.0/1.0 20flA/0.1mA 

CP Clock Pulse input (active rising edge) 1.0/1.0 20A/0.1mA 

MR Master Reset input(active-Low) 1.0/1.0 20flA/0.1mA 

00-05 Outputs 20/80 0.4mAl8mA 

NOTE: 
One (1.0) ALS Unit Load IS defined as: 20JlA in the High state and 0.1 rnA In the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEEIIEC) 

3 4 6 11 13 14 

c. 
MR 

11 10 
2 5 7 10 12 15 

13 12 

14 15 

VCC' Pin 16 
GND_ Pin 8 
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Flip-Flop 

LOGIC DIAGRAM 

0, 

3 4 6 11 

DO r--- - -
0 a 0 a D a 

rC>CP r<=~cp -C>cp rc>cP 

Vee.Pin '6 
GND. PinS 

cp 

MR 

FUNCTION TABLE 

INPUTS 

MR CP 

L X 

H i 
H i 

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

D 

X 

h 
I 

RD RO RD 
--c- '-C'- -cr 9 ..... 

..... 
1 

2 6 7 
a, 

OUTPUTS 
OPERATING MODE 

0 ... 

L Reset (clear) 

H Load "1" 

L Load "0" 

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

RD 

~ 

13 

r---
0 a 
~ CP 

RO 
~;r 

10 12 

14 

-
0 a 
)CP 

RO 

~ 

Preliminary Specification 

16 

a. 

74ALS174 

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 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 rnA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 16 rnA 

TA Operating free-air temperature range o to +70 cC 

TSTG Storage temperature -65 to + 150 °C 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 Ij-

VIL LOW-level input voltage 0.8 V 

11K Input clamp current -18 rnA 

IOH High-level output current -0.4 rnA 

IOL Low-level output current 8 rnA 

TA Operating free-air temperature range 0 70 °C 
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Flip-Flop 74ALS 174 

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

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

VcC±10%, VIL = MAX, VIH = MIN, IOH = MAX Vee-2 V 
VOH High-level outputvoltage 

VOL Low-level output voltage 
Vee = MIN, VIL = MAX I IOL =4mA 0.25 0.4 V 

VIH = MIN I IOL =8mA 0.35 0.5 V 

VIK Input clamp voltage Vee = MIN, II = 11K -1.5 V 

II 
Input current at maximum 

Vee = MAX, VI = 7.0V 100 f1A input voltage 

IIH High-level input current Vee = MAX, VI = 2.7V 20 f1A 
IlL Low-level input current Vee = MAX, VI = 0.4V -0.1 rnA 

I 3 
0 Output current Vee = MAX, Vo = 2.25V -30 -112 rnA 

lee Supply current (total) Vee = MAX 11 19 rnA 

NOTES: 
1. For condition. shown as MIN or MAX, use the appropriate value specified under recommended operating condlnons for the applicable type. 
2. All typical value. are at Vee ~ SV, TA = 2SoC. 
3. The output conditions have been chosen to produce a current that closely approximates one half of the true short-cirull output current,los' 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = DOC to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vce = SV ±10% 

UNIT 
CL = SOpF 

RL = soon 
Min Max 

fMAX Maximum Clock frequency Waveform 1 50 MHz 

tpLH Propagation delay CP to 0, Waveform 1 3.0 15.0 

IPHL 5.0 17.0 ns 

IpHL Propagation delay MR to 0, Waveform 2 8.0 23.0 ns 

AC SETUP REQUIREMENTS 
LIMITS 

TA = DoC to +70OC 

SYMBOL PARAMETER TEST CONDITION 
Vee = SV ±10% 

UNIT CL = SOpF 

RL = soon 
Min Max 

t.(H) Set-up time Waveform 3 10.0 
t.(L) On to CP Waveform 3 10.0 ns 

th(H) Hold time Waveform 3 0 
t;;(L) On to CP Waveform 3 0 ns 

!w(H) CP Pulse width, Waveform 1 10.0 
t:(L) High or Low Waveform 1 10.0 ns 

Iw(L) MR Pulse width, Low Waveform 2 10.0 ns 

trec Recovery time, MR to CP Waveform 2 6.0 ns 
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Flip-Flop 

ACWAVEFORM 

11f MAX 

CP 

Qn _______ t_p_H~~V_M _________ t_P_L~H~~V-M-----

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

CP 

MR 

CP 

Q n 

Preliminary Specification 

74ALS174 

V M 

tw(Ll 

tPH~VM r 
Waveform 2. Master Reset Pulse Width, 

Master Reset to Output Delay and 
Master Reset to Clock Recovery Time 

M 

Waveform 3. Data Setup And Hold Times 

NOTE: For all waveforms, VM - 1.3V. 
The shaded areas indicate when the input Is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

August 16, 1988 

FAMILY 

74ALS 
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INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH 

3.5V 1MHz 500ns 2.0ns 

tTHL 

2.0ns 
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FEATURES 
• Four edge-triggered D flip- flops 
• Buffered common Clock 
• Buffered, asynchronous Master 

Reset 
• True and complementary outputs 

74ALS175 
Flip-Flop 
Quad D Flip-Flops 
Preliminary Specification 

TYPE TYPICAL 'MAX 

74ALS175 60 MHz 

DESCRIPTION ORDERING INFORMATION 

The 74ALS175 is a quad, edge-triggered 
Ootype flip-flops with individual 0 inputs 
and both Q and Q outputs. The common 
buffered Clock (CP) and Master Reset 
(MR) inputs load and reset (clear) all flip-

PACKAGES 

~;n PlastiC DIP 

16-PIn PlastiC SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

11 mA 

COMMERCIAL RANGE 
Vee = 5V±1D%; TA = DOC to +7DOC 

74ALS175N 

74ALS175D 

flops simultaneously. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

The register is fully edge-triggered. The 
state of each 0 input, one setuptime before 
the Low-to-High clock transition is trans
ferred to the corresponding flip-flop's Q 

output. 

All Q outputs will be forced Low independ
ent of Clock or Data inputs 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 
Clock and Master Reset are common to all 
storage elements. 

PIN CONFIGURATION 

February 1988 

74ALS(U.L.) LOADVALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do_ D3 Data Inputs 10/10 20j.IA/0 lmA 

Clock Pulse Input 
CP (active rising edge) t 0/10 20 A/a lmA 

--

Master Reset Input 
MR (active-Low) 10/1.0 20j.IA/0 lmA 

°0-°3 True outputs 20/80 04mAl8mA 

0 0-°3 Complementary outputs 20/80 a 4mAl8mA 

NOTE: 
One (1.0) ALS Unit Load IS defined as· 201lA In the High state and 0 I rnA in the Low state 

LOGIC SYMBOL 

CP 

NR 

12 13 

2 3 7 6 10 11 15 14 

Vee = Pin 16 
GND", PtnS 
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Flip-Flop 

LOGIC DIAGRAM 

(4) 

(0) 
CP 

0, 

(5) 

0, 

(12) 

0, 

(13) 

Preliminary Specification 

74ALS175 

(1) _MA-q:~ ____ ~~-1 __ +-______ ~~~ __ +-______ ~ __ ~ __ +-______ ~ 

Vee'" Pm 16 
GND= PinS 

FUNCTION TABLE 

(3) (2) (6) (7) 

INPUTS OUTPUTS 

OPERATING MODE 

Reset (clear) 

Load "1" 

Load "0" 

H = High voltage level 
L = Low voltage level 
X = Don'! care 

MR CP 

L X 

H i 
H i 

On On 

X L 

h H 

I L 

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

On 

H 

L 

H 

(11) (10) (14) (15) 

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 -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +VCC V 

lOUT Current applied to output in Low output state 16 mA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to + 150 °C 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vce Su pply voltage 45 5.0 55 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 mA 

IOH High-level output current -0.4 mA 

IOL Low-level output current 8 mA 

TA Operating free-air temperature range 0 70 °C 

February 1988 
5-92 



Signetics ALS Products Preliminary Specification 

Flip-Flop 7 4ALS 175 

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

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 Min 

VOH High-level output voltage Vcc±10%, V,L = MAX, V,H = MIN, IOH = MAX Vcc-2 

VOL 
Vcc = MIN, V,L = MAX I IOL = 4mA 0.25 

LOW-level output voltage 
V,H = MIN I IOL =8mA 0.35 

V,K Input clamp voltage Vcc = MIN, II = 11K 

I, 
Input current at maximum 

Vce = MAX, VI = 7.0V 
input voltage 

I'H High-level input current Vee = MAX, VI =2 7V 

I'L Low-level input current Vee = MAX, VI = OAV 

I 3 
0 Output current Vee = MAX, Vo = 2.25V -30 

lee Supply current (total) Vee = MAX 9 

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 Vee = 5V, TA = 25°e. 
3 The output conditions have been chosen to produce a current that closely approximates one half of the true short·cirwt output current,los' 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V±10% 

UNIT 
CL = 50pF 
RL = 500n 

Min Max 

fMAX Maximum Clock frequency Waveform 1 50 MHz 

tpLH Propagation J!elay Waveform 1 3.0 15.0 
tpHL CP to On orOn 5.0 170 ns 

tpLH Propagation delay MR to On Waveform 2 5.0 180 ns 

tpHL Propagation delay MR to an Waveform 2 80 23.0 ns 

AC SETUP REQUIREMENTS 
LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V ±10% 

UNIT CL = 50pF 
RL = 500n 

Min Max 

ts(H) Set-up time Waveform 3 10.0 
ts(L) On to CP Waveform 3 10.0 ns 

th(H) Hold time Waveform 3 0 
i;(L) Dn to CP Waveform 3 0 ns 

t (H) CP Pulse width, Waveform 1 
I 

100 
t:(L) High or Low Waveform 1 10.0 ns 

t,.(L) MR Pulse width, Low Waveform 2 10.0 ns 

tree Recovery time, MR to CP Waveform 2 6.0 ns 

February 1988 5-93 

Max 
UNIT 

V 

04 V 

0.5 V 

-1.5 V 

100 flA 

20 f!A 
-0.1 mA 

-112 mA 

14 mA 
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Flip-Flop 

ACWAVEFORM 

14---- 111 MAX 

CP 

.. 'PHL 
Q -----1-...;.;.;;, 

Wavefonn 1. Clock 10 output delay and clock pulee width 

Preliminary Specification 

74ALS175 

CP 

1 PH. 

Q 

Waveform 2. Master reset to output delay. reset pulse 
width. and master ... 81 to clock recovery time 

CP 

Waveform 3. Data selup lime and hold times 

NOTE: For all waveforms. V M • 1.3V. 
The shaded areas Indicate when the Input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit for Totem-Pole Outputs 

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

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

February 1988 

SIO% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

FAMILY 

74ALS 
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Iw AIIP(V) 

o.3V 

ITIL(I~ InHIt,) 

ITLH(I,) ITIL(I~ 
AIIP(V) 

I w o.3V 

VM= 1.3V 

Input Pulse Dennitlon 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate 'W tTLH tTHL 

3.5V lMHz 500ns 2.0ns 2.0ns 



Signetics 

ALS Products 

FEATURES 

• Synchronous, reversible counting 
Asynchronous parallel load capa
bility 

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

DESCRIPTION 

The 74ALS191 is a presellable 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
lei load capability permits the counter to preset 
to any desired number. Information present on 
the parallel data inputs (00-03) is loaded into 
the counter and appears on the outputs when 
the parallel load (PL) input is Low.This 
operation overrides the counting function. 
Counting is inhibited by a High level on the 
count enable (c"E") input. When IT is Low, 
internal state changes are initiated. Overflow/ 

74ALS191 
Counter 
Up/Down Binary Counter With Reset and Ripple Clock 
Preliminary Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74ALS191 40MHz 12mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES VCC = 5V±1D%; TA = DOC to +7DOC 

16-Pin Plastic Dip 74ALSI91N 

16-Pin Plastic SO 74ALS191D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74ALS(U.L.) LOAOVALUE 

OESCRIPTION HIGH/LOW HIGH/LOW 

On - D~ Data inputs 1.0/1.0 20!IAI0.1 mA 

CE Count enable input (active Low) 1.0/1.0 20!IAI0.1 mA 

CP Clock input (active rising edge) 1.0/1.0 20/lAlO.1 mA 

PL I t~rv~h~~~\us parallel load control input 1.0/1.0 20!IAI0.1 mA 

UfO Up/Down count control input 1.0/1.0 20!IAI0. I mA 

°0-°3 Flip-flop outputs 20/80 0.4mA/8mA 

RC Ripple clock output (active Low) 20/80 0.4mA/8mA 

TC Terminal count output 20/80 0.4mA/8mA 

underflow indications are provided by two NOTE: 
types of outputs, the Terminal Count (TC) and One (1.0) ALS Unit Load is defined as: 20,.A in the High state and O.lmA in the Low state. 
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 

PIN CONFIGURATION 

'ALS191 

U/O TC 

PL 

Q 3 D:! 
GND D:! 

TOP VIEW 

August 16, 1988 

until Ufo is changed. TC output should not be 
used as a clock signal because it is subject to
decoding spikes. The TC signal is used inter
nally to enable the m; output,. When TC is 

LOGIC SYMBOL 

'ALS191 

15 1 10 9 

CE 

5 Oio RC 13 

14 CP 
TC 12 

11 PL 

0.0, '\ 0. 

3 2 6 7 

Vce' Pin 16 
GND. Pin 8 

5-95 

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

LOGIC SYMBOL(IEEEIIEC) 

'ALS191 

CTR DIV 10 

12 
2(CT=0)Z6 
3(CT=9)Z6 

13 

15 5D [1] +-l 3 

2 
[2] 

10 6 

9 
[4 

7 
[8] 
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Counter 

LOGIC DIAGRAM 

11.,... 
-v 

D 5 "-

CE 

CP 

Vee = pin 16 

GND = pin 8 

• ,. 

~ 
~ 

( 

.,.... 

(f 

,. 12 

iiC Te 

D, 

,. 

) 

C 
• ~ K 11 ~ y .. a CP a". 

I 
• 

a, 

MODE SELECTION FUNCTION TABLE 

INPUTS OUTPUT 

PL UfO CE CP On Qn 

L X X X L L 

L X X X H H 

H L I t X Count up 

H H I t X Count down 

H X H X X No change 

TC and RC FUNCTION TABLE 
INPUTS TERMINAL COUNT STATE 

UfO CE CP Qo Q1 Q2 Q3 

H H X H H H H 

L H X H H H H 

L L U H H H H 

L H X L L L L 

H H X L L L L 

H L U L L L L 

H High voltage level 

D, 

) 

~ C 
l' J ~K ~ .. "-

a Q 

~ 
2 

a, 

OPERATING MODE 

Parallel load 

Count up 

Count down 

Hold (do nothing) 

OUTPUTS 

TC ~ 

L H 

H H 

J. U 

L H 

H H 

J. U 

h = High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
X Don't care 
l' 

U 
J, 

Low-ta-High clock transition 
Low pulse 

• High-ta-Low clock transition 
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Preliminary Speclficatlon 

74ALS191 

D, D. ,. I 

II ~ V 
~ c filJ 11 ~ J :::: K J :::: K Y·· a CP a"· -+. a CP a". 

~ ~ 

• 7 

a, a. 
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Counter 

APPLICATIONS 

DIRECTION CONTROL 

ENABLE 

CLOCK 

DlREcnON CONTROL 

Preliminary Specification 

74ALS191 

a. N .... QII using Ripple Qock 

C~K __ ~ __________ ~ ____________ ~ ________ ___ 

b. Synchronous N._ge CoLl1Iar with Common aock uelng Rlpp .. taock 

DIREcnON CONTROL 

ENOLE ~--~------~--~------~-----t----------

C~K 

c. Synchronous N.stage Countltr with Conunon Clock and Parrallel Gated Tenninli Ccu1t 

The 'ALS191 simplifies the design of multi· 
stage counters, as indicated in Figures 1 a and 
lb. In Figure la, each RC output is 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 to inhibit the first 
stage to prevent counting in all stages, since a 
High signal on ~ inhibits the m; 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 

Figure 1 

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 1 b shows a method of causing state 
changes to occur simultaneously in all stages. 
The RC output signals propagate in ripple 
fashion and all clock inputs are driven in par· 
allel. The Low state duration of the clock in this 
configuration must be long enough to allow the 
negative going edge of the RC signal to ripple 
through to the last stage before the clock goes 
High. Since the RC 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 1 c, the configuration shown 
avoids ripple delays and their associated re· 
strictions. The combined TC signals from all 
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. Since the TC output of a given 
stage is not affected by its own CE, the simple 
scheme of Figure la and lb does not apply. 
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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 temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 V 

Y'N Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 rnA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 16 rnA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to +150 °C 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

V,H High-level input voltage 2.0 V 

V,l Low-level input voltage 0.8 V 

1,K Input clamp current -18 rnA 

IOH High-level output current -0.4 rnA 

IOl Low-level output current 8 rnA 

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 1 

Typ2 
UNIT 

Min Max 

VOH High-level output voltage Vee±10%. VIL = MAX. VIH = MiN. IOH = -O.4mA Vee - ~ V 

Vee = MIN. IOl =4mA 0.25 0.4 V 

VOL Low-level output voltage VIL = MAX. 
IOL =8mA 0.35 0.5 V VIH = MIN 

VIK Input clamp voltage Vee = MIN. II = ilK -0.73 -1.5 V 

II 
Input current at maximum 

Vee = MAX. VI = 7.0V 0.1 rnA input voltage 

IIH High-level input current Vee = MAX. VI = 2.7V 20 !lA 

IlL Low-level input current Vee = MAX. VI = O.4V -0.1 rnA 

I 3 
0 Output current Vee = MAX. Vo = 2.25V -30 -112 rnA 

Icc Supply current (total) Vee = MAX 12 22 rnA 

NOTES: 
1. For condlnens shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V. TA = 2S'e. 
3. The output conditions have been chosen to produce a current that closely approximates one hall of the true short-eiruit output current. los. 
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Counter 74ALS191 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = DoC to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee =SV±10% 

UNIT CL = SOpF 

RL = soon 
Min Max 

fMAX Maximum clock frequency Waveform 1 30 MHz 

tpLH Propagation delay Waveform 1 3 18 ns 
tpHL CP to an 3 18 

tpLH Propagation delay Waveform 1 8 31 ns 
tpHL CP to TC 8 31 

tpLH Propa~on delay 5 20 
tpHL CP to RC Waveform 2 5 20 ns 

tpLH Propa~on delay Waveform 2 4 18 

tpHL CE to RC 4 18 ns 

tpLH Eropagation delay 15 37 

tpHL UfO to RC Waveform 2 10 28 ns 

tpLH Eropagation delay 8 25 

tpHL UfO to TC Waveform 4 8 25 ns 

tpLH Propagation delay 4 21 

tpHL On to Any Output Waveform 3 4 21 ns 

tpLH Propagation delay Waveform 5 8 30 ns 
tpHL PLto Any Output 8 30 

AC SETUP REQUIREMENTS 

LIMITS 

TA = DoC to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V±10% 

UNIT CL = 50pF 

RL = soon 
Min Max 

ts(H) Setup time, High or Low 20 
ts(L) On to PL Waveform 6 20 ns 

th(H) Hold time, High or Low 5 
th(L) On to PL Waveform 6 5 ns 

Setup time, Low 
Waveform 6 t.(L) CEto CP 20 ns 

Hold time, Low 
Waveform 6 ns th(L) CE to CP 0 

ts(H) §.etup time, High or Low 20 
ts(L) UfO to CP Waveform 6 20 ns 

th(H) .!:!old time, High or Low 0 
th(L) UfO to CP Waveform 6 0 ns 

t,.(H) CP Pulse width, 16.5 
~(L) High or Low Waveform 1 16.5 ns 

tw(L) 
PL Pulse width, 

Waveform 5 20 Low ns 

tREG 
Recovery time 

Waveform 5 20 ns PL toCP 
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Counter 

AC WAVEFORMS 

111 MAX 

CP 

~ _______ t_P_LJH~ 
Waveform 1. Propagation Delay, Clock Input To 
Output, Clock Pulsa Width, and Maximum Clock 

Frequency 

Waveform 3. Propagallon Dalay, Non.lnvertlng Palh 

CP VM 

TC,On tpLH 
VM 

IpHL 

iiC,On VM 

Wavaform 5. Parallal Load Pulse Wldth,Paralial Load 10 
OUlpul Dalay and Parallel Load to Clock Recovery Time 

CE,CP 

UfO 

RC 

Waveform 2. Propagallon Delay, Clock, Clock 
Enable or Up/Down 10 Ripple Clock Output 

U'JD, On /VM ~VM 

_----____ r-ll-p_H~~V_M _______ r_;t_PLJ~ 
RC,TC 

Waveform 4. Propagation Delay, Inverting Palh 

Waveform 6. Dala Selup And Hold Tlmaa 

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

TEST CIRCUIT AND WAVEFORMS 

Vee 
110% 

NEGATIVE 
PULSE 

10------ I w -------<I 

74ALS191 

AMP(y) 

"F-..:...;;~--------..:...;;.;.;..;:r---l----- O.3V 

Test Circuit For Totem·Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

R,. = Termination resistance should be equal to ZOUT of 

pulse generators. 
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posrrlVE 
PULSE 

tO% 

FAMILY 

74ALS 

11-------- t w --------<I 
VM = 1.3V 

Input Pulse DeHnition 

ITLH(I~ 

ITHL(t~ 
AMP(y) 

O.3V 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rste tw tTLH tTHL 

3.5V 1MHz 500ns 2.0ns 2.0ns 
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ALS Products 

FEATURES 

• Synchronous, reversible counting 
• Asynchronous parallel load capa· 

billty 
• Cascadable without external logic 
• Asynchronous reset (clear) 

DESCRIPTION 

The 74ALS193 is a presettable 4-bit Binary 
up/down Counter. Seperate up/down clocks, 
CPU and CP n respectively, simplify operation. 
The outputs Change state synchronously with 
the Low-to-High transition of either Clock input. 
If the CP clock is pulsed while CP D is held 
High, the~evicewill count up .. .if CPD IS pulsed 
while CPU is held High, the device will count 
down. nie deVice can be cleared at any time 
by the asynchronous reset pin - it may also be 
loaded in parallel by activating the asynchro
nous parallel load pin. Inside the device are 
four master/slave JK flip-flops with the neces
sary steering logic to provide asynchronous 
reset, preset load, and synchronous count up 
and count 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 input is Low. Ap
plications requiring reversible operation must 
make the reversing decision while the activat
ing clock is High to avoid erroneous counts. 
The Terminal Count outputs (TC U and TCD) 
are normally High. When the circuit has 
reached the maximum count of 15, the next 
High-to-Low transistion of CPu will cause TCu 

PIN CONFIGURATION 

01 VCC 

°1 Do 
0 0 MR 

CPo TCO 

CPu TCU 

°2 PI. 

°3 O2 

GNO 

TOP VIEW 

August 1988 

74ALS193 
Counter 
Synchronous Presettable 4·Bit Binary Counter With Seperate Up 
and Down Clocks 
Preliminary Specification 

TYPE TYPICAL f MAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74ALS193 40MHz 12mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee = 5V±10%; TA = O·C to +70·C 

16-Pin Plastic Dip N74ALS193N 

16-Pin Plastic SO N74ALS193D 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
74ALS(U.L.) LOADVALUE 
HIGH/LOW HIGH/LOW 

Do- D3 Data inputs 1.0/1.0 20!1AlO.1mA 

CPu Count up clock (active rising eelge) 1.0/1.0 20!1AlO.1mA 

CPo Count down clock (active rising edge) 1.0/1.0 20!1AlO.1mA 

PL ~~~~nL~)us parallel loao control Input 1.0/1.0 20!1AlO.1 rnA 

MR Asynchronous master reset input 1.0/1.0 20!1AlO.l rnA 

°0-°3 Flip-flop outputs 20/80 0.4mA/8mA 

TCu Terminal count up output (active Low) 20/80 0.4mAl8mA 

'fCo Terminal count down output (active Low) 20/80 0.4mAl8mA 

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

to go Low. 'fCU will stay Low until CPu goes 
High again. liKewise, the TCD output will go 
Low when the circuit is in the zero state and the 
CP D goes Low. The 'TC outputs can be used 
as a clock signal to the next higher order circuit 
in a multistage counter, but will be delayed by 
two-gate delays from the original CP signal. 
When the asynchronous Parallel Load (PL) or 

LOGIC SYMBOL 

15 1 10 9 

11 PL 

5 CPu 
TCu 12 

4 CPo TCo 13 
14 MR 

a. a, q. a. 

326 7 

Vcc' Pin 16 
GNO-PIn8 

5-101 

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 
Signal and will be counted. 

LOGIC SYMBOL(IEEEIIEC) 

CTR OlV16 
14 

1CT=15 12 
2+ 

1· 2CT=O 13 

15 3D (1) 
3 

1 
(2) 

2 
10 6 

4 
9 7 

[8) 
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Counter 

LOGIC DIAGRAM 

" PI. 

CPu • 

• 

,. 
NR 

n 16 Vee = pi 

GND = pin 8 

I 
~ 

.... 

D, 

,. 

Iy 

~ 
R, 

MODE SELECTION TABLE 

,.... 

1 
J v 

:-,~ CP 

Q 

L--

7 
• 

Preliminary Specification 

74ALS193 

D, D, D, 

, ,. . 
" 
" 

~ ~ 

I~x X -1: ~ K,~ RIJQCPQSo 
y: VK ,~ 

RDaa-aSO 
y: vK + RDQCPaSD 

~ ~ ~ 

7 , , , 

INPUTS OUTPUTS OPERATING 

MR PL CPu CPo DO 01 02 03 QO Q1 Q2 Q3 TCU TCo 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 L L H L 

L L X H L L L L L L L L H H Parallel load 
L L L H H H H H H H H H L H 

L L H X H H H H H H H H H H 

L H i H X X X X Count up H H Count up 

L H H i X X X X Count down H H<! Count down 

H High voltage level 
h High voltage level one set-up time prior to the Low-te-High clock transihon 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
X Don't care 
i Low-to-High clock transition 

NOTES: 
1. IS! =CPu at terminal count up (HHHH). 
2. TCD =CP D at terminal count down (LLLL). 
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Counter 74ALS193 

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

MR~ 1 1--------------------------------------------------
PL 1 1 U 

1 1 1 1 

DO ==~~~======================== 
01 ==~~~======================== 1 1 
--~~-~-------------------------02 __ I--~--.l L _______________________ _ 

__ LI--_~-------------------------
03 __ LL__.l L _______________________ _ 

__ LL_LL 
cpu 1 1 1 1 

--1,-11-1 
CPO - -il-" r-r-------------:------, 

--II-II...J 1 

QO 1 
'--,----' 
I 

Ql =_l 
~I -t---t--r--+--' 

Q2 = _lL--I-_....J 
I 

Q3 = _lL--'----I 
TCU 

TCO 

I 14 

.. 

August 1988 

u 

15 0 

COUNT UP 

5-103 

I 

U-

u 
I 1 0 15 14 13 1 r----- COUNT DOWN ----+j 
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Counter 74ALS193 

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 to +7.0 V 

Y'N Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT eurrent applied to output in Low output state 16 mA 

TA Operating free-air temperature range o to +70 °e 

TSTG Storage temperature -65 to + 150 °C 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

V,H High-level input voltage 2.0 V 

V,L Low-level input voltage 0.8 V 

1'K Input clamp current -18 mA 

IOH High-level output current -0.4 mA 

IOL 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 1 

Typ2 
UNIT 

Min Max 

VOH High-level output voltage Vee±10%. Vil = MAX. VIH = MIN. IOH = -O.4mA Vee -, V 

Vee = MIN. tlOl =4mA 0.25 0.4 V 

VOL Low-level output voltage Vil = MAX. 
tlOl =8mA 0.5 V VIH = MIN 0.35 

V ,K Input clamp voltage Vee = MIN. I, = 11K -0.73 -1.5 V 

II 
Input current at maximum 

Vee = MAX. V, = 7.0V 0.1 mA input voltage 

IIH High-level input current Vee = MAX. VI = 2.7V 20 IJA 

III Low-level input current Vee = MAX. VI = O.4V -0.1 mA 

I 3 
0 

Output current Vee = MAX. Vo =2.25V -30 -112 mA 

lee Supply current (total) Vee = 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. All typical values are at Vee = 5V. TA = 25'e. 
3. The output conditions have been chosen to produce a current that closely approximates one half of the true short-cirUit output current. los. 
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Counter 74ALS193 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vce =5V±10% 

UNIT CL =50pF 

RL = soon 
Min Max 

fMAX Maximum clock frequency Waveform 1 30 MHz 

tpLH Propagation delay Waveform 1 4 19 ns 
tpHL CPu or CPO to an 4 17 

tpLH Propagation delay Waveform 2 4 16 ns 
tpHL CPu to TCu or CPo to TCo 5 18 

tpLH Propagation delay 8 30 
tpHL Pl to an Waveform 4 8 28 ns 

tpLH Propa~on delay Waveform 4 8 30 
tpHL Pl to TCU or TCo 8 28 ns 

tpLH Propagation delay 8 30 
tpHL On to an Waveform 3 8 28 ns 

tpLH Propa.sm.tion delay 8 30 
tpHL On to TCu or TCo Waveform 3 8 28 ns 

tpHL 
Propagation delay 5 17 
MRto°n Waveform 4 5 17 ns 

tpLH Propa~on de~ Waveform 4 8 30 ns 
tpHL MR to U or 0 8 28 

AC SETUP REQUIREMENTS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee =5V±10% 

UNIT CL =50pF 

RL = soon 
Min Max 

ts(H) SetuP. time, High or Low 20 
ts(l) On to 15[ Waveform 6 20 ns 

't,(H) Hold time, High or Low 5 
!h(L) On to 15[ Waveform 6 5 ns 

'w(H) CPu or CPo Pulse width, 16.5 

'wILl High or low Waveform 1 16.5 ns 

tw(l) 
CPu or CPo Pulse width Low 

Waveform 1 20 ns (change of direction) 

tw(L) Pl Pulse width, Waveform 5 20 ns 
low 

tw(H) MR Pulse width, Waveform 4 10 ns 
High 

tREC Recovery time 
15[ to CPu or CPO 

Waveform 5 20 ns 

tREC Recovery time Waveform 4 20 ns 
MRtoCPuorCPo 

August 1988 5-105 



Signetics ALS Products 

Counter 

AC WAVEFORMS 

tw(L) 

~1 ~tpLH1_ 
On ~VM--

Waveform 1. Propagation Delay. Clock Input To 
OUtput, Clock Pulse Width, and 
Maximum Clock Frequency 

Waveform 3. Propagation Delay. Data to Output 

Waveform 5. Parallel Load Pulse Wldth,ParaUel Load to 
Output Delay and Parallel Load to Clock Recovery Time 

Preliminary Specification 

cpu·cpo ~VM ~ 

j..~tt~H1 
'fCu.'fCo~ 

MR 

Waveform 2. Propagation Oelay. Clock to 
Terminal Count Output 

Waveform 4. Master Reset Pulse Wldth,Master Reset to 
Output Delay and Master Resel: to Ciock Recovery TUne 

Waveform 6. Data Setup And Hold Times 

74ALS193 

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

TEST CIRCUIT AND WAVEFORMS 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 
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90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

FAMILY 

74ALS 

10---- t w ------'I 

10% 

90% 

1'----- t w ----"'I 
VM = 1.3V 

Input Pulse Definition 

AMP (V) 

O.3V 

tTl.H(t~ 

O.3V 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V 1MHz 500ns 2.0ns 2.0ns 



Signetics 

ALS Products 

FEATURES 
• Octal bus Interface 
• 3·State buffer outputs sink 24mA 

and source 15mA 
• The·1 version sinks 48mA IOL 

within the ±5% V cc range 

DESCRIPTION 

The 74ALS240A is an octal buffer that is 
ideal for driving bus lines or buffer mem-

74ALS240A, 7 4ALS240A-1 
Buffer 
Octal Inverter Buffer (3·State) 

Product SpeCification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS240A 4.5ns 15mA 

74ALS240A-l 4.5ns 15mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vce = 5V±10%;TA = DoC 10 +70ac 

2O-Pin Plastic DIP 74ALS240AN, 74ALS240A-1N 

20-Pin Plastic SOL 74ALS240AD. 74ALS240A-1D 

ory address registers. The outputs are all INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
capable of sinking 24mA and sourcing up 
to 15mA. producing very good capacitive 
drive characteristics. The device features 
two Output Enables, OEa and OEb, each 
controlling four of the 3-state outputs. The 
74ALS240A-1 sinks 48mA if the VCC is 
limited to 5.0V ± O.25V. 

PIN CONFIGURATION 

September 19. 1988 

OE. 

Y .. 
I •• 

Ya1 

1., 
Y .. 
1.2 

V .. 

1.3 

PINS DESCRIPTION 
74F(U.L) LOADVALUE 

HIGH/LOW HIGH/LOW 

Ian' Ibn Data inputs 1.0/1.0 2OfIA/O.l mA 

5Ea 5Eb Output enable inputs (active Low) 1.0/1.0 2OfIA/0.lmA 

'i'an' 'i'bn Data outputs 750/240 15mAl24mA 

If an' Vbn Data outputs (-1 version) 750/480 15mAl48mA 

NOTE: 
One (1.0) ALS Un!! Load IS defined as: 20JlA in lIle High slate and O.lmA in lIle Low SIaI9. 

LOGIC SYMBOL 

OE. 
19 OE. 

vee - Pin 20 
GND- Pin 10 

2 4 6 8 17 15 1311 

1 .. 1.,11121 .. 1 •• 1.,1.21 .. 

18 16 14 12 3 5 7 9 

5-107 

LOGIC SYMBOL (IEEElIEC) 
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Signetics ALS Products Product Specification 

Buffer 74ALS240A, 74ALS240A-1 

LOGIC DIAGRAM FUNCTION TABLE 

Vee. Pin 20 
GND_ Pin 10 

_--Do+-_1~2 Yo> 

I .. --C>O-lf---,-7 Yb2 

INPUTS 

OE. I. OEb Ib 

L L L L 

L H L H 

H X H X 

H High voltage level 
L Low voltage level 
X Don't care 
Z ~ High impedance "off' state 

OUTPUTS 

Y. Vb 

H H 

L L 

Z Z 

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 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state I All versions 48 mA 

lOUT Current applied to output in Low output state I -1 version only 96 mA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to + 150 °C 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 mA 

IOH High-level output current -15 mA 

IOL LOW-level output current I All versions 24 mA 

IOL LOW-level output current 1 -1 version only 48 mA 

TA Operating free-air temperature range 0 70 °C 

NOTE: 
1. The 48mA limit applies only under the condition of Vee = 5.0V ± 5%. 
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Signetics ALS Products Product Specification 

Buffer 74ALS240A, 74ALS240A-1 

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

UMITS 
SYMBOL PARAMETER TEST CON DITIONS 1 UNIT 

Min Typ2 Max 

Vee ± 10% 10H: -O.4mA Vee -2 V 

VOH High-level output voltage 
Vll : MAX 

10H: -3mA 2.4 3.2 V 
Vee: MIN 

VIH : MIN 

10H : -15mA 2.0 V 

All 10l: 12mA 0.25 0.4 V 
versions Vee: MIN Vll : MAX 

10l: 24mA 0.35 0.5 V VOL Low-level output voltage VIH : MIN 

-1 version Vee: 4.75V 10l: 48mA 0.35 0.5 V 

VIK Input clamp voltage Vee: MIN, II: 11K -0.73 -1.5 V 

II Input current at maximum Vee: MAX, VI: 7.0V 0.1 mA 
input voltage 

IIH High-level input current Vee: MAX, VI: 2.7V 20 IJA 

III Low-level input current Vee: MAX, VI: 0.4V -0.1 mA 

10lH Off-state output current 
High-level voltage applied Vee: MAX, Vo: 2.7V 20 IJA 

lOll Off-state outFtut current 
Low-level vo tage applied 

Vee: MAX, Vo: 0.4V -20 J.IA 

10 Short-circuit output current3 Vee: MAX,Vo : 2.2SV -30 -112 mA 

leeH 2.5 11 mA 
-

lee Supply current (total) leel Vee: MAX 19.5 23 mA 

-
leel 23 30 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropnate value speCified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc: 5V, TA : 25'e. 
3. The output conditions have been chosen to produce current that closely approximates one half of the true short-circuit output current, los. 
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Signetics ALS Products Product Specification 

Buffer 74ALS240A, 74ALS240A-1 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc =5V±10% 

UNIT CL = 50pF 
RL = soon 

Min Max 

tpLH Propagation delay 
Waveform 1 

2.0 9.0 ns 

tpHL In to Yn 2.0 9.0 ns 

tpZH Output Enable time Waveform 2 2.0 10.0 ns 

tpZL to High or Low level Waveform 3 3.0 12.0 ns 

tpHZ Output Disable time Waveform 2 2.0 10.0 ns 
tpLZ to High or Low level Waveform 3 3.0 12.0 ns 

AC WAVEFORMS 

Waveform 1. For inverting Outputs 

OE~VM ~ 
~~tpl21 ___ 

Yn V;; ~VOL+O.3V ..... ov 
Waveform 2. 3-5tate Output Enable Time To High level Waveform 3. 3-5tate Output Enable Time To low 

And Output Disable Time From High Level Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.3V. 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

'PLZ closed 

tpZL closed 

All other open 

DEFINITIONS 

L 7•OV 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 
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FAMILY 

74ALS 

~----tw ---~ AMP (V) 

~~----~~~-_+----OV 

tTLH (t,) 

tTHL (tt> 
ir-------.....,L--r-- AMP (V) 

~--- t w ----<I OV 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V lMHz 500ns 2.0ns 2.0ns 



Signetics 

ALS Products 

FEATURES 
• Octal bus Interface 

• 3-State buffer outputs sink 24mA 
and source 15mA 

• The -1 version sinks 48mA IOL 
within the ±50/0 V cc range 

DESCRIPTION 

The 74ALS241A is an octal buffer that is 
ideal for 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, OEa and OEb, each 
controlling four of the 3-state outputs. The 
74ALS241 A-1 sinks 48mA iftheV CC is lim
ited to 5.0V ± O.25V. 

PIN CONFIGURATION 

OE. 

v. 
I .. 

V., 

I., 

V .. 
I •• 

V .. 

I •• 

October 8, 1987 

74ALS241 A, 7 4ALS241 A-1 
Buffer 
Octal Buffer (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74ALS241A 4.5ns 

74ALS241A-l 4.5ns 

ORDERING INFORMATION 

PACKAGES 

2O-Pin Plastic DIP 

2O-Pin Plastic SOL 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

18mA 

18mA 

COMMERCIAL RANGE 
Vee =SV±10%j TA = O°Cto +70°C 

74ALS241AN, 74ALS241A-l N 

74ALS241AD, 74ALS241 A-l 0 

INPUT AND OUTPUT LOADING AND FAN·OUTTABLE 
74ALS(U.L) LOADVALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

lan,lbn Data inputs 1.0/1.0 201lA/0.1mA 

~aOEb Output enable inputs (active Low) 1.0/1.0 2O/lAIO.lmA 

Van' Ybn Data outputs 750/240 lSmAl24mA 

Van' Ybn Data outputs (-1 version) 750/480 15mA48mA 

NOTE: 
One (1.0) ALS Unit Load is defined as: 2011A in the High state and O.lmA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

2 4 6 8 1715 1311 
, v ,. 

1 .. 1.,1 .. 1 .. 1 .. 1.,1 •• 1 .. .. 
DE. .. 

19 OE. ,. 
17 

2V 

18 16 14 12 3 5 7 9 ,. 
13 

n 

vcc' Pin 20 
GND.Pln 10 

5-111 
853-1276-89042 



Signetics ALS Products Product Specification 

Buffer 7 4ALS241 A, 7 4ALS241 A-1 

LOGIC DIAGRAM FUNCTION TABLE 
INPUTS OUTPUTS ,. 

v~ OE. I. OEb Ib Y. Yb ,. 
v., L L H L L L 

L H H H H H 
I., " v .. H X L X Z Z 

12 v., H High voltage level 
L Low voltage level 
X Don't care 
Z High impedance "off' state 

VbO 

Ib' Vb' 

I., 7 Vb' 

I .. V .. 
Vee = P,n 20 

GND_ Pin 10 

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 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state I All versions 48 mA 

lOUT Current applied to output in Low output state I -1 version only 96 mA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to +150 °C 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 mA 

IOH High-level output current -15 mA 

IOL Low-level output current I All versions 24 mA 

IOL Low-level output current I -1 version only 48' mA 

TA Operating free-air temperature range 0 70 °C 

NOTES: 
1. The 48mA limit applies only under the condition of Vee = 5.0V ± 5%. 
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Buffer 7 4ALS241 A, 74ALS241 A-1 

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

UMITS 
SYMBOL PARAMETER TEST CON DITIONS 1 

Typ2 
UNIT 

Min Max 

Vee ± 10% 10H ; -OAmA Vee -2 V 

VOH High-level output voltage 
Vil ; MAX 

10H; -3mA 2.4 3.2 V 
Vee; MIN 

VIH ; MIN 

10H; -15mA 2.0 V 

All 
Vee; MIN 

10l; 12mA 0.25 0.4 V 

versions 
Vil ; MAX 

10l; 24mA 0.35 05 V 
VOL Low-level output voltage VIH ; MIN 

-1 version Vee; 4.75V 10l; 48mA 0.35 0.5 V 

VIK Input clamp voltage Vee; MIN, II; 11K -0.73 -1.5 V 

II Input current at maximum Vee; MAX, VI; 7.0V 0.1 mA 
input voltage 

IIH High-level input current Vee; MAX, VI; 2.7V 20 IlA 

III LOW-level input current Vee; MAX, V,; OAV -0.1 mA 

10lH Off-state current High level 
voltage applied Vee; MAX, Vo; 2.7V 20 (.LA 

lOll Off-state current LOW-level Vee; MAX, VO; OAV -20 IlA voltage applied 

10 Short-circuit output current3 Vee; MAX,Vo ; 2.25V -30 -112 mA 

leeH 7 15 mA 

lee 
r--

Vee; MAX Supply current (tota') leel 21 26 rnA 

-
leel 25 30 rnA 

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 atVcc ; 5V, TA ; 25°C. 
3. The output conditions have been chosen to produce current that closely approximates one half of the true short-Circuit output current, 'os' 
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Buffer 7 4ALS241 A, 7 4ALS241 A-l 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vce =5V±100/0 

UNIT CL = 50pF 

RL =500n 

Min Max 

tpLH Propagation delay 
Waveform 1 

1.5 10.0 ns 

tpHL In to Yn 1.5 10.0 ns 

tpZH Output Enable time Waveform 2 1.0 10.0 ns 

tpZL to High or Low level Waveform 3 2.5 12.0 ns 

tpHZ Output Disable time Waveform 2 1.0 10.0 ns 

tpLZ to High or Low level Waveform 3 2.5 12.0 ns 

AC WAVEFORMS 

Waveform 1. For Non-Inverting OUtputs 

OE'~~M~~ __ _ 
OEb~~tpLZ 1 __ 
Yn ~VOL+O.3V -. ov 

Waveform 2. 3..state Output Enable Time To High Level Waveform 3. 3-state Output Enable Time To Low 
And Output Disable Time From High level Level And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.3V. 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit For 3·State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 

tpZL closed 

All other open 

L 7.ov 
, w 

tlHL (t,) 

tTlH (t r) 

'w 

VM = 1.3V 

Input Pulse Definition 

AMP 

D.3V 

D3V 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 
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FAMILY 
Amplitude 

74ALS 3.5V 

Rep. Rate tw tTLH tTHL 

lMHz 500ns 2.0ns 2.0ns 



Signetics 

ALS Products 

FEATURES 
Octal bus Interface 

3-State buffer outputs sink 24mA 
and source 15mA 

The -1 version sinks 48mA IOL 
within the ±5% V CC 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 ISmA, producing very good capacitive 

74ALS244A, 74ALS244A- 1 
Buffer 
Octal Buffer (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74ALS244A 4.5ns 

74ALS244A-l 4.5ns 

ORDERING INFORMATION 

PACKAGES 

20-Pin Plastic DIP 

20-Pin Plastic SOL 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

17mA 

17mA 

COMMERCIAL RANGE 
Vee = 5V±10%; TA = O°C to +70°C 

74ALS244AN, 74ALS244A-1N 

74ALS244AD, 74ALS244A-1D 

drive characteristics. The device features INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
two Output Enables, OEa and OEb• each 
controlling four of the 3-state outputs.The 
74ALS244A-1 sinks 48mA if theVcC is 
limited to S.OV ± O.2SV. 

PIN CONFIGURATION 

Vee 

OEb 

y .. 

tbO 

V" 

tbl 

Vo> 

tb2 

V"" 

tb' 

October 8,1987 

74F(U.L.) lOADVAlUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

lan' Ibn Data inputs 1.0/1.0 20fiA/0. 1 mA 

~Eb Output enable Inputs (active Low) 1.0/1.0 20fiA!0.lmA 

Van' Ybn Data outputs 750/240 15mA/24mA 

Van' Ybn Data outputs (-1 version) 750/480 15mA/48mA 

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

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

2 4 6 8 1715 1311 

1 v 1. 

I aOI 8,1 82 1 83 1 bOI b11 b21 b3 " 
OE, 

1. 

19 OEb 
Vao Va' Va2 Ya3YbOYb1 Yb2Yb3 " 

17 
2V 

18 16 14 12 3 5 7 9 15 

" 
11 

VCC' Pin 20 
GND= Pin 10 
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Signetics ALS Products Product Specification 

Buffer 74ALS244A, 74ALS244A-1 

LOGIC DIAGRAM FUNCTION TABLE 
INPUTS OUTPUTS 

OE. I. OEb Ib Y. Yb 

L L L L L L 

L H L H H H 

H X H X Z Z 

H High voltage level 
L Low voltage level 
X Don'teare 
Z High impedance "off" state 

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 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state I All versions 48 mA 

lOUT Current applied to output in Low output state I -1 version only 96 mA 

TA Operating free-air temperature range o to +70 DC 

TSTG Storage temperature -65 to +150 DC 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

Vil Low-level input voltage 0.8 V 

11K Input clamp current -18 mA 

IOH High-level output current -15 mA 

IOl Low-level output current I All versions 24 mA 

IOl Low-level output current I -1 version only 48' mA 

TA Operating free-air temperature range 0 70 DC 

NOTES: 
1. The 48mA limit applies only under the condition of V cc = 5.0V ± 5%. 
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Signetics ALS Products Product Specification 

Buffer 74ALS244A, 74ALS244A-l 

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

UMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee ± 10% 10H; -0.4mA Vee -2 V 

VOH High-level output voltage 
Vil ; MAX 

10H; -3mA 2.4 3.2 V 
Vee; MIN 

VIH ; MIN 

10H; -15mA 2.0 V 

All 10l; 12mA 0.25 0.4 V 

versions 
Vee; MIN Vil ; MAX 

10l; 24mA 0.35 0.5 V 
VOL Low-level output voltage VIH ; MIN 

-1 version Vee; 4.75V 10l ; 48mA 0.35 0.5 V 

VIK Input clamp voltage Vee; MIN. II ; 11K -0.73 -1.5 V 

II 
Input current at maximum Vee; MAX. VI; 7.0V 0.1 mA 
input voltage 

IIH High-level input current Vee; MAX. VI; 2.7V 20 IlA 

III Low-level input current Vee; MAX. VI; O.4V -0.1 mA 

10lH 
Off state output current 

Vee; MAX. VI; 2.7V 20 IlA High-level voltage applied 

lOll 
Off-state output current Vee; MAX. VI; 0.4V -20 flA Low-level voltage applied 

10 Short circuit currenf3 Vee; MAX.Vo; 2.25V -30 -112 mA 

leeH 6.5 15 mA 

Icc Supply current (total) leel Vee; MAX 19.5 24 mA 

leel 25 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 atVce = SV. TA; 2Soe. 
3. The output conditions have been chosen to produce current that closely approXimates one half of the true short-circUit output current. los. 
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Buffer 74ALS244A, 74ALS244A-1 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

T A = DoC 10 +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee =5V±10% 

UNIT CL = 50pF 

RL = 500n 

Min Max 

IpLH Propagation delay 
Waveform 1 

1.5 10.0 ns 

IpHL In 10 Yn 1.5 10.0 ns 

IpZH Oulput Enable lime Waveform 2 1.0 10.0 ns 

IpZL 10 High or Low level Waveform 3 2.5 12.0 ns 

tpHZ Output Disable time Waveform 2 2.5 10.0 ns 

tpLZ 10 High or Low level Waveform 3 2.5 12.0 ns 

AC WAVEFORMS 

Waveform 1. For Non-Inverting Outputs 

OE~vM ~ 
~~tpLz1~ 

Yn ~VOL+O.3V 
ov ...". 

Waveform 2. 3-State Output Enable rime To High Level Waveform 3. 3-State Output Enable Time To Low 
And Output Disabkt Time From High Level Level And Output Disable Time From low Level 

NOTE: For all waveforms, V M = 1.3V. 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 

tpZl closed 

All otiher open 

DEFINITIONS 

Rl = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal 10 ZOUT of 

pulse generators. 
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FAMILY 

74ALS 

1'---- t w ----1 AMP (V) 

1"-='------"""-'1 ---t-- ov 
tTLH (t r) 

tTlH (t f ) tniL (t,) 

.r=------:-:::-'!01... ---t-- AMP (V) 

I'----t w ----1 ov 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V 1MHz 500ns 2.0ns 2.0ns 



Signetics 

ALS Products 

FEATURES 

• Octal bidirectional bus interface 

• 3-state buffer outputs sink 24mA 
and source 1 SmA. 

• Outputs are placed in high Imped
ance state during power-off 
conditions 

• The -1 version sinks 48mA IOL 
within the ±s% V CC 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 (OE) input for easy cas
cading and TransmiVReceive(T/R) input 
for direction control. The 74ALS245A-1 is 
the same as the 74ALS245A except that 
the B port sinks 48 mA within the ±5% Vee 
range. 

PIN CONFIGURATION 

Vee 

OE 

Bo 

a, 
", B:z 

II:! 

S-

Ao Bs 

At Bo 

TOP VIEW 

October 8, 87 

74ALS245A, 74ALS245A-1 
Transceivers 
Octal Transceivers ( 3-State ) 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74ALS245A 7.0ns 
74ALS245A-l 

ORDERING INFORMATION 

PACKAGES 

2O-Pin Plastic DIP 

20-Pin Plastic SOL 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

34rnA 

COMMERCIAL RANGE 
Vce = SV±10%; TA = O°C to +70°C 

74ALS245AN,7AL245A-1N 

74ALS245AD, 7AL245A-1D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74ALS(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao- A7· Bo- B7 Data inputs 1.0/1.0 2Oj.tAIO.1 mA 

~ Output enable input (active Low) 1.0/1.0 2Oj.tAIO.lmA 

T/R Transmit/Receive input 1.0/1.0 2Oj.tAIO. 1 mA 

Ao-A7 A port outputs 750/240 15mAl24mA 

Bo- B7 B Port outputs 750/240 15mAl24mA 

Bo- B7 B Port outputs (-1 version) 750/480 15mA/48mA 

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

LOGIC SYMBOL LOGIC SYMBOL(IEEEIIEC) 

23456789 

19 OE 

T/A 

18 17 16 15 14 13 12 11 

VCC. Pm 20 

GND- Pin 10 

5-119 853-0011-90858 
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Transceivers 

FUNCTION TABLE 

INTPUTS 
OUTPUTS 

OE T/R 

L L Bus B data to Bus A 

L H Bus A data to Bus B 

H X Z 

LOGIC DIAGRAM 

Vcc=pln 20 

GND_pin 10 

H=High voltage level 
L=Low voltage level 
X=Don't care 
Z=High impedance "off· state 

Product Specification 

74ALS245A,74ALS245A-l 

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 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 V 

I All versions 48 mA 
lOUT Current applied to output in Low output state 

I -1 version only 96 mA 

TA Operating free-air temperature range o to +70 °C 

T8TG Storage temperature -65 to +150 °C 

RECOMMENDED OPERATING CONDITIONS 

UMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 mA 

IOH High-level output current -15 mA 

IOL Low-level output current I All versions 24 mA 

I -1 version only 481 mA 

TA Operating free-air temperature range 0 70 °C 

NOTE: 1. The 48 mA limit applies only under the condition 01 Vee = S.OV±S%. 
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Transceivers 74ALS245A, 74ALS245A-1 

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

UMITS 
SYMBOL PARAMETER TEST CON OITIONS 1 

Typ2 
UNIT 

Min Max 

Vee ± 10% 10H ~ -O.4mA Vce -2 V 

VOH High-level output voltage 
Vil ~ MAX 

10H ~ -3mA 2.4 3.2 V 
Vee ~ MIN 

VIH ~ MIN 

10H ~ -15mA 2.0 V 

All 
Vee ~ MIN 

10l ~ 12mA 0.25 0.4 V 

versions 
Vil ~ MAX 

10l ~ 24mA 0.35 0.5 V 
VOL Low-level output voltage VIH ~ MIN 

-1 version Vee ~ 4.75V 10l ~ 48mA 0.35 0.5 V 

VIK Input clamp voltage Vee ~ MIN, II ~ 11K -0.73 -1.5 V 

II Input current a!..!!laximu.!!1 Vee ~ MAX, VI ~ 7.0V 0.1 mA 
Input voltage - OE or T/R 

II 
Input current at maximum Vee ~ MAX, VI ~ 5.5V 0.1 mA 
input voltage - A or B ports 

IIH High-level input current3 Vee ~ MAX, VI ~ 2.7V 20 fIA 

III Low-level input current3 Vee ~ MAX, VI ~ 0.4V -0.1 mA 

10 Short-circuit output current4 Vee ~ MAX,Vo ~ 2.25V -30 -112 mA 

leeH 
!---

28 45 mA 

lee Supply current (total) leel Vee ~ MAX 40 55 mA 

r---
44 58 mA leez 

NOTES: 
1. For condilions shown as MIN or MAX, use the appropriate value specIfied under recommended operaling conditions for the applicable type. 
2. All typical values are at Vee ~ 5V, TA ~ 25'e. 
3. For 1/0 ports, the parameters IIH and I'L Include the off-state current. 
4. The output conditions have been chosen to produce current that closely approximates one half of the true short-circUlt output current, los. 
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Transceivers 74ALS245A, 74ALS245A-1 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc =5V±10% 

UNIT CL = 50pF 

RL = soon 
Min Max 

tpLH Propagation delay 
Waveform 1 

2 10 
tpHL An to Bn, Bn to An 2 10 ns 

tpZH Output Enable time Waveform 2 3 20 

tpZL to High or Low level Waveform 3 3 20 ns 

tpHZ Output Disable time Waveform 2 2 10 
tpLZ to High or Low level Waveform 3 4 15 ns 

AC WAVEFORMS 

Waveform 1. Propagation Delay For 
Non-Invartlng Output 

W.v.fonn 2. 3·stat. Output Enable Tim. To High Lev.l 
And Output DlsableTirne From High Level 

Waveform 3. ',Sblte OUtput Enable Time To Low 
Level And Output Da.8b'- Time From Low Level 

NOTE: For all waveforms, V M ~ 1.3V. 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 

tpZL closed 

All other open 

DEFINITIONS 

f\ ~ Load resistor; see AC CHARACTERISTICS for value. 

CL ~ Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT ~ Termination resistance should be equal to ZOUT of 

pulse generators. 

October 8,1987 

FAMILY 

74ALS 

5-122 

tw AMPM 

O.3V 

tTHL(t,1 tTLH(t~ 

tTLH(t~ tTHL(t,l 

80% 
AMPM 

tw O.3V 

VM ~ 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rale IW ITLH tTHL 

3.5V 1MHz 500ns 2.0ns 2.0ns 
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ALS Products 

FEATURES 
8-to-1 multiplexing 

On chip decoding 

Multifunction capability 

Inverting and Non-Inverting outputs 

Both outputs are 3-state for further 
multiplexer expansion 

DESCRIPTION 

The 74ALS251 is a logic implementation 
of a single a-position switch with the 
switch position controlled by the state of 
three Select (SO,Sl'~) inputs. True(Y) 
and complementary (Y) outputs are both 
provided. The output Enable (OE) 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 thatthere is no overlap in the 
active Low portion of the output enable 
voltages in order to avoid high currents 
that could exceed the maximum current 
rating. 

PIN CONFIGURATION 

13 

12 

11 

10 

Y 

Y 

OE 

GND 

August 1988 

TOP VIEW 

74ALS251 
Multiplexer 
74ALS251 8-input Multiplexer (3-State) 
Preliminary Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74ALS251 12ns 

ORDERING INFORMATION 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

7.5mA 

COMMERCIAL RANGE 
PACKAGES Vcc = 5V±lD%; TA = DOC to +7DOC 

16-Pin Plastic DIP N74ALS251N 

16·Pin Plastic SO N74ALS251D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74ALS(U.L.) LOADVALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

10.17 Data inputs 1.0/1.0 20J.1A/0.lmA 

So· S2 Select inputs 10/1.0 20J.1A/0.lmA 

OE Output enable input (active Low) 1.0/1.0 20J.1A/0.lmA 

Y, Y Data outputs 130/240 2.6mA/24mA 
NOTE: 
One (1.0) ALS Unit Load is defined as: 20.,.A in the High state and 0.6mA In the Low state. 

LOGIC SYMBOL 

11 

10 
9 
7 

4 3 2 1 15 14 13 12 

f 0 f 1 '2 '3 '4 '5 '6 f 7 
50 

51 

52 

OE 
y y 

5 6 

vcc. Pin 16 

GND. Pin 8 
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LOGIC SYMBOL(IEEE/IEC) 

MUX 

EN 
11 

},' 10 

4 

3 

2 

15 

14 

13 

12 
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Multiplexer 

LOGIC DIAGRAM 

52 

51 

50 

OE 

Vcc' PIn 16 
GNO.Pln8 

FUNCTION TABLE 
INPUTS 

S2 S, So 

x x X 

L L L 

L L H 

L H L 

L H H 

H L L 

H L H 

H H L 

H H H 

H _ High voltage level 
L = Low voltage level 
X Dontcare 

OE 

H 

L 

L 

L 

L 

L 

L 

L 

L 

Z _ HIgh impedance ·off'state 

August 1988 

Preliminary Specification 

74ALS251 

10 11 12 13 14 15 Is 17 

4 3 2 15 14 13 12 

OUTPUTS 

y Y 
Z Z 

10 10 

1, 1, 

12 12 

13 13 

14 14 

Is Is 

16 16 

17 17 
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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 

Vee Supply voltage -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to +150 °C 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 mA 

IOH High-level output current -2.6 mA 

IOL 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 1 

Typ2 
UNIT 

Min Max 

Vee±10% VIL = MAX, IOH = -0.4mA Vee - V 

VOH High-level output voltage 
Vee = MIN VIH = MIN IOH = -2.6mA 2.4 V 

Vee = MIN, IOL = 12mA 0.25 0.4 V 

VOL LOW-level output voltage VIL = MAX, 

V" = MIN IOL = 24mA 0.35 0.5 V 

VIK Input clamp voltage Vee = MIN, II = 11K -0.73 -1.5 V 

II 
Input clamp current at maximum 

Vee = MAX, VI = 7.0V 0.1 mA input voltage 

IIH High-level input current Vee = MAX, VI = 2.7V 20 jJA 

IlL Low-level input current Vee = MAX, VI = 0.4V -0.1 mA 

I 3 
0 Output current Vee = MAX, Vo = 2.25V -30 -112 mA 

I Icc 7 10 mA 

Icc Supply current (total) 
I leel Vee = MAX 9.4 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 typical values are at Vee = SV, TA = 25°C. 
3. The output conditions have been chosen to produce a current that dosely approximates one half of the true short-ciruit output current,los. 

August 1988 5-125 



Signetlcs ALS Products Preliminary Specification 

Multiplexer 74ALS251 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V ±10% 

UNIT CL =50pF 
RL = soon 

Min Max 

IrLH Propagation delay 2 10 

tpHL In toY Waveform 2 3 15 ns 

tpLH Propagation delay 3 15 

tpHL In to Y Waveform 1 3 15 ns 

tpLH Propagation delay 5 18 

tpHL Sn to Y Waveform 1,2 8 24 ns 

tpLH Propagation delay 8 24 

tpHL Sn toY Waveform 1,2 7 23 ns 

tpZH Output Enable time Waveform 3 3 15 ns 
tp71 OEtoY Waveform 4 3 15 ns 

tpHZ Output Disable time Waveform 3 3 15 ns 

tpLZ OEtoY Waveform 4 3 15 ns 

tpZH Output Enable time Waveform 3 2 10 ns 

tpZL OEtoY Waveform 4 1 10 ns 

tpHZ Output Disable lime Waveform 3 2 10 ns 

tpLZ OEloY Waveform 4 1 10 ns 

AC WAVEFORMS 

VOUT 

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

Waveform 3. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

OE 

August 1988 5-126 

Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 
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Multiplexer 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 

tpZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 
pulse generators 
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Preliminary Specification 

74ALS251 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep_Rate tw tTLH tTHL 

74ALS 35V 1MHz 500ns 2.0ns 2.0ns 
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ALS Products 

FEATURES 
3-state outputs for bus interface 
and multiplex expansion 
Common select inputs 
Separate Output Enable inputs 

DESCRIPTION 

74ALS253 
Multiplexer 
Dual 4-lnput Multiplexer (3-State) 

Preliminary Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74ALS253 7ns 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

7mA 

The 74ALS253 has two identical4-input ORDERING INFORMATION 
multiplexers with 3-state outputs which 
select two bits from four sources by using 
common select inputs (So'~ When the 
individual Output Enable (OEa,OE ) in
puts of the 4-input multiplexers are ~igh, 
the outputs are forced to a high imped-

PACKAGES 

16-Pln Plastic DIP 

16-Pin Plastic SO 

COMMERCIAL RANGE 
Vee = 5V±10%; TA = O°C to +70°C 

N74ALS253N 

N74ALS253D 

ance (Z) state. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

The 74ALS253 is the logic implementa
tion of a 2-poleA-position switch being 
determined by the logic levels supplied to 
the common select inputs. 

To avoid 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 one Output Enable 
must be active at a time. 

PIN CONFIGURATION 

OE. 1 

S, 2 

August 1988 

TOP VIEW 

74ALS(U.L.) LOADVALUE 
PINS DESCRIPTION HIGHILOW HIGHILOW 

loa- 13a Port A data inputs 1.0/1.0 201iA/0.lmA 

10b- 13b Port B data inputs 1.0/1.0 201iA/0.lmA 

80- 82 Common Select inputs 1.0/1.0 201iA/0. I mA 

OEa Port A output enable input (active Low) 1 0/1.0 201iA/0.lmA 

OEb Port b output enable input (active Low) 1.011.0 201iA/0.lmA 

Ya, Yb 3-state outputs 130/240 2.6mA/24mA 

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

LOGIC SYMBOL 

6 !5 4 3 10 11 12 13 

14 
lOa 11• 128 138 lOb 11b 12b 13b 

90 
9, 

Vee. Pin 16 
GND. PinS 
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LOGIC SYMBOL(IEEE/IEC) 

10 

11 

12 

13 
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Multiplexer 

LOGIC DIAGRAM 

Vee. Pin 16 

GND. Pin 8 

FUNCTION TABLE 

So SI 10 

X X X 

L L L 

L L H 

H L X 

H L X 

L H X 

L H X 

H H X 

H H X 

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

INPUTS 

11 

X 

X 

X 

L 

H 

X 

X 

X 

X 

Z High impedance "off' state 

August 1988 

Preliminary Specification 

74ALS253 

Vb 

OUTPUT 

12 13 OE Y 

X X H Z 

X X L L 

X X L H 

X X L L 

X X L H 

L X L L 

H X L H 

X L L L 

X H L H 
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Multiplexer 74ALS253 

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 to +7.0 V 

Y'N Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to +150 °C 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

V,H High-level input voltage 2.0 V 

V,L Low-level input voltage 0.8 V 

1,K Input clamp current -18 mA 

IOH High-level output current -2.6 mA 

IOL 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 1 UNIT 

Min Typ2 Max 

Vee±10% VIL = MAX, IOH = -O.4mA Vee -, V 

VOH High-level output voltage 
Vee = MIN VIH = MIN IOH = -2.6mA 2.4 V 

Vee = MIN, IOL = 12mA 025 0.4 V 
VOL Low-level output voltage VIL = MAX, 

V,f = MIN IOL = 24mA 0.35 0.5 V 

VIK Input clamp voltage Vee = MIN, II = 11K -0.73 -1.5 V 

II 
Input clamp current at maximum 

Vee = MAX, VI = 7.0V 0.1 mA input voltage 

IIH High-level input current Vee = MAX, VI = 2.7V 20 fLA 

IlL Low-level input current Vee = MAX, VI = 0.4V -0.1 mA 

I 3 
0 Output current Vee = MAX, Vo = 2.25V -30 -112 mA 

I lee 6.5 12 mA 

lee Supply current (total) 
I 'eez 

Vee = MAX 7.5 14 mA 

NOTES: 
1. For condillons shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V, TA = 25'e. 
3. The output conditions have been chosen to produce a current that closely approximates one half of the true short-ciruit output current,los. 
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Multiplexer 74ALS253 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc =5V±10% 

UNIT CL = 50pF 

RL = soon 
Min Max 

tpLH Propagation delay 
Waveform 1 

2 10 ns 
tpHL In to Yn 3 14 

tpLH Propagation delay 
Waveform 1 

S 21 

tpHL Sn toY S 21 
ns 

tpZH Output Enable time Waveform 2 3 14 

tpZL High or Low level Waveform 3 4 16 ns 

tpHZ Output Disable time Waveform 2 2 10 

tpLZ High or Low level Waveform 3 2 14 ns 

AC WAVEFORMS 

Waveform 1. Propagation Delay, Data and Select to Output 

Waveform 2. 3-Slale Oulpul Enable Time To High Level Waveform 3. 3-Slale Oulpul Enable Time To Low 
And Output Disable Time From High Level Level And Output Disable Time From Low Lavel 

NOTE: For all waveforms, V M = 1.3V. 

TEST CIRCUIT AND WAVEFORMS 

Vee 

L 7•OV 10---- I w -----01 AMP (V) 

1'-='-----....;.:'-1--1--- O.3V 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 

tpZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

August 1988 

FAMILY 

74ALS 
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10---- I w -----01 O.3V 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.SV lMHz SOOns 2.0ns 2.0ns 
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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 OE is High, all of the outputs (Yn) 
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 74ALS258 is similar but has inverting 
outputs ('1 n)' 

PIN CONFIGURATION 
74ALS257 

vee 

~ 

100 
110 

Yo 

Ioc 
l,e 

Ye 

TOP VIEW 

September 21, 1988 

7 4ALS25 7 I 74ALS258 
Data Selectors/Multiplexers 
74ALS257 Quad 2-lnput Data Selector/Multiplexer, 

Non-Inverting (3-state) 
74ALS258 Quad 2-lnput Data Selector/Multiplexer, 

Inverting (3-state) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS257 7.0ns 7mA 

74ALS258 7.0ns 7mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

vee = 5V±10%; TA = DoC 10 +70°C 

20-pin Plastic DIP 74ALS257N, 74ALS258N 

20-pin Plastic SO 74ALS257D, 74ALS258D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOADVALUE 74F(U.L) 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

InA' InB' InC' Ino Data inputs 1.0/1.0 201lA/0.1mA 

S Select input 1.0/1.0 20fjA/0.1mA 

OE Output Enable input 1.0/1.0 20fjA/0.1mA 

YA - Yo, YA - Yo Data outputs 20/240 0.4mA/24mA 

NOTE: 
One (10) ALS Unit Load is defined as: 2011A in the High state and 0.1mA in the Low state. 

LOGIC SYMBOL 
74ALS257 

2 3 5 6 11 10 14 13 

I I I I I I I I 
10, I,. loB I'B loe I,c 100 1, D 

1-5 

15 -< OE 

VA VB Yc Yo 

1 ~ l ,~ 
VCC-Pln 16 
GNO. Pin 8 
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LOGIC SYMBOL (IEEElIEC) 

11 
10 

14 
13 

74ALS257 

01 

., MUX I> 

'l 

12 

853-1130-94564 
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Data Selectors/Multiplexers 74ALS257,74ALS258 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 
74ALS258 74ALS258 74ALS258 

G1 

2 3 5 6 11 10 14 13 

15 

S 

OE 

Vec' Pin 16 
GND ... Pin 8 

LOGIC DIAGRAM, 74ALS257 

Vee - Pm 16 
GND=Pln8 

15 

FUNCTION TABLE 

INPUTS 

OE S 

H X 

L L 

L L 

L H 

L H 

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

IOn 

X 

L 

H 

X 

X 

September 21, 1988 

5 11 10 14 13 

OUTPUT 

11n Yn 

X Z 

X L 

X H 

L L 

H H 

4 7 9 12 

LOGIC DIAGRAM, 74ALS258 

Vee - Pin 16 
GND_ PinS 

15 

FUNCTION TABLE 

INPUTS 

OE S 

H X 

L L 

L L 

L H 

L H 

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

X 

L 

H 

X 

X 

5 11 10 14 13 

OUTPUT 

11n Yn 

X Z 

X H 

X L 

L H 

H L 
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Data Selectors/Multiplexers 7 4ALS25 7, 74ALS258 

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 -Q.5 to +7.0 V 

VIN Input voltage -Q.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -Q.5 to +Vee V 

lOUT Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range o to +70 DC 

TSTG Storage temperature -65 to +150 DC 

RECOMMENDED OPERATING CONDITIONS 
UMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 mA 

IOH High-level output current -2.6 mA 

IOL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 °C 
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Data Selectors/Multiplexers 7 4ALS257, 74ALS258 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vcc ±10%, IOH =-0.4mA Vcc-2 V 

VOH High-level output voltage VIL = MAX, 
VIH = MIN IOH = MAX 2.4 3.2 V 

Vcc = MIN, IOL = 12mA 0.25 04 V 

VOL Low-level output voltage VIL = MAX, 
IOL = 24mA 0.35 V VIH=MIN 0.5 

VIK Input clamp voltage Vee = MIN, II = 11K -1.5 V 

II 
Input current at maximum 

Vec = MAX, VI = 7.0V 01 rnA input voltage 

IIH High-level input current Vee = MAX, VI = 2.7V 20 !!A 
IlL Low-level Input current Vee = MAX, VI = 0.4V -0.1 rnA 

IOlH 
Off-state output current, 

Vec = MAX, Vo = 2.7V 20 !!A High-level voltage applied 

lOlL 
Off-state output current, 

Vee = MAX, Vo = 0.4V -20 !!A Low-level voltage applied 

I 3 
0 Output current Vce = MAX, Vo = 2.25V -30 -112 rnA 

ICCH 3 6 rnA 

74ALS257 ~ Vee = MAX 8 12 rnA 

--;---
9 14 rnA Icel 

lec 
Supply current 

(total) leeH 2.5 4 rnA 

74ALS258 -,---
lecL 

Vee = MAX 7 11 rnA 

--;---

leel 9 13 rnA 

NOTES: 
I. For conditions shown as MIN or MAX, use the appropnate value speCified under recommended operanng conditions for the applicable type. 
2. All typical values are at Vee = 5V, TA =2S"e. 
3. The output condlnons have been chosen to produce a current that closely approximates one half of the true short-ciruit output current,l".. 

AC ELECTRICAL CHARACTERISTICS for 74ALS257 

LIMITS 

TA = O°C to +70°C 

Vee = SV±10% 
SYMBOL PARAMETER TEST CONDITION C L = S0pF UNIT 

RL = soon 
Min Max 

tpLH Propagation delay 2.0 9.0 

tpHL IOnorllntoYn Waveform 1 2.0 9.0 ns 

tpLH Propagation delay 4.0 12.0 

tpHL StoY Waveform 1, 2 4.0 12.0 ns 

tpZH Output Enable time 3.0 11.0 

tpZl OE"toYn Waveform 3 4.0 12.0 ns 

tpHl Output Disable time 2.0 9.0 

tpLl Ol:toYn Waveform 4 5.0 12.0 ns 
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Data Selectors/Multiplexers 7 4ALS257, 74ALS258 

AC ELECTRICAL CHARACTERISTICS for 74ALS258 

SYMBOL PARAMETER 

tpLH Propagation delay 
tpHL Ion or 11n to Yn 

tpLH 
tpHL 

Prop~ation delay 
Sto 

tpZH Output Enable time 

tpZL OE to Yn 

tpHZ Output Disable time 

tpLZ 5E' to Yn 

AC WAVEFORMS 

Waveform 1. Propagation Delay For 
Data And Select To Output 

Waveform 3. Propagation Delay For 
Output Enable To Output 

TEST CIRCUIT AND WAVEFORMS 

Vee 

", 

", 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 

tpZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

September 21, 1988 

LIMITS 

TA = O°C to +70°C 

Vee = 5V±10% 
TEST CONDITION CL = 50pF UNIT 

Waveform 2 

Waveform 1, 2 

Waveform 3 

Waveform 4 

RL = 500n 

Min 

2.0 
2.0 

4.0 
4.0 

3.0 
4.0 

2.0 
5.0 

Waveform 2. Propagation Delay For 
Data And Select To Output 

Max 

8.0 
8.0 

12.0 
12.0 

11.0 
12.0 

9.0 
12.0 

~VM ~ 
~~tpLZ1 ___ 

~VOL+O.3V 
...... 

FAMILY 

74ALS 
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Waveform 4. Propagation Delay For 
Output Enable To Output 

~------tw ------1 AMP (V) 

~~--------~~~--+-----w 
tTHL (t, ) 

tTHl (If> 
r-----------,..""' __ >i... --+----- AMP (V) 

1>------ t w -------<I 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

AmpUtude Rep. Rate tw tTLH tTHL 

3.5V 1MHz 500ns 2.0ns 2.0ns 

ns 

ns 

ns 

ns 



Signetics 

ALS Products 

FEATURES 

Eight edge-triggered D-type flip
flops 

Buffered common clock 

Buffered asynchronous Master 
Reset 

See 'ALS3n for clock enable 
version 

See 'ALS373 for transparent latch 
version 

See 'ALS374 for 3-state version 

DESCRIPTION 

The 74ALS273 has eight edge-triggered 
Ootype flip-flops with individual 0 inputs 
and Q outputs. The common buffered 
Clock (CP) and Master Reset (MR) inputs 
load and reset (clear) all flip-flops simulta
neously. 

The register 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 Clockor Data inputs by a Low volt
age level on the MR input. The device is 

PIN CONFIGURATION 

MR vcc 

°0 °7 

°0 °7 

0 , 06 

0, 06 

°2 °5 

°2 °5 

°3 0. 

°3 °4 
GNO cp 

July 1988 

74ALS273 
Flip-Flop 

Octal D Flip-Flop 
Preliminary Specification 

TYPE TYPICAL fMAX 

--
74ALS273 SOMHz 

ORDERING INFORMATION 

PACKAGES 

20-Pin Plastic DIP 

2O-Pin Plastic SOL 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

1SmA 

COMMERCIAL RANGE 
Vcc = 5V±10%; TA = O°C to +70°C 

N74ALS273N 

N74ALS273D 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

DESCRIPTION 
74ALS(U.L.) LOADVALUE 

PINS HIGH/LOW HIGH/LOW 

Do- D7 Data inputs 1.0/1.0 2O!lA/0. 1 rnA 

MR Master Reset input (active Low) 1.0/1.0 2O!lAIO.1 rnA 

CP Clock Pulse input (active rising edge) 1.011.0 20!lA/0. 1 mA 

°0-°7 3-State outputs 130/240 2.6rnA/24rnA 

NOTE: 
One (1.0) ALS Unit Load is defined as: 20)1.4 In the High state and 0.1 rnA 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. 

LOGIC SYMBOL LOGIC SYMBOL(IEEEIIEC) 

3 4 7 8 13 14 17 18 10 

11 CP 

MR 

°0 °1 °2 Q3 °4 °5 °6 °7 
13 12 

2 5 6 9 12 15 16 19 

" 15 

17 16 

VCC ·PIn20 
'8 19 

GND. Pin 10 
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Flip-Flop 

LOGIC DIAGRAM 

Do 

(3) 

Cp(ll) 

Vee = Pm 20 
GND - Pin 10 

FUNCTION TABLE 
INPUTS 

MR CP Dn 

L X X 

H 1 h 

H 1 I 

H High voltage level 

D 

D1 D2 D3 
(4) (7) (8) 

Q D Q Q D 

OUTPUTS 
OPERATING MODE 

00- 07 

L Reset (clear) 

H Load "1" 

L Load "0" 

h High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
X Don'lcare 
1 Low-to-Hlgh clock transition 

Preliminary Specification 

74ALS273 

D4 D5 D6 D7 
(13) (14) (17) (18) 

Q D Q D Q D Q D Q 

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 -C 5 to +7.0 V 

VIN Input voltage -C.5 to +7.0 V 

liN Input current -30 to +5 rnA 

VOUT Voltage applied to output in High output state -C.5 to +Vee V 

lOUT Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range o to +70 DC 

TSTG Storage temperature -65 to +150 DC 
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Flip-Flop 74ALS273 

RECOMMENDED OPERATION CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

V,H High-level input voltage 2.0 V 

V,L Low-level input voltage 0.8 V 

1'K Input clamp current -18 rnA 

IOH High-level output current -2.6 rnA 

IOL Low-level output current 24 rnA 

TA Operating free-air temperature range 0 70 °e 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee±10% VIL = MAX, IOH = -0.4mA Vee - V 

VOH High-level output voltage 
Vee = MIN VIH = MIN IOH = -2.6mA 2.4 V 

Vee = MIN, IOL = 12mA 0.25 0.4 V 

VOL Low-level output voltage VIL = MAX, 
V1H = MIN IOL = 24mA 0.35 0.5 V 

VIK Input clamp voltage Vee = MIN, II = 11K -0.73 -1.5 V 

II 
Input clamp current at maximum 

Vee = MAX, VI = 7.0V 0.1 rnA input voltage 

IIH High-level input current Vee = MAX, VI = 2 7V 20 J.lA 

IlL Low-level input current Vee = MAX, VI = 0.4V -01 rnA 

I 3 
0 Output current Vee = MAX, Vo = 2.25V -30 -112 rnA 

Supply current IleeH 11 20 rnA 

lee (total) IleeL 
Vee = MAX 19 29 rnA 

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 Vee = 5V, TA = 25°e. 
3 The output conditions have been chosen to produce a current that closely approximates one half of the true short-ciruit output current,los' 
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Flip-Flop 74ALS273 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc = 5V±10% 

UNIT CL =50pF 

RL =5000 

Min Max 

fMAX Maximum clock frequency Waveform 1 35 MHz 

IpLH Propagation delay 2 12 
IpHL CPn 10 On Waveform 1 3 15 ns 

IpHL 
..f.i:ppagalion delay 
MR lOOn Waveform 2 4 18 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA = OOC to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V±10% 

UNIT CL =50pF 

RL =5000 

Min Max 

I.(H) Selup time, High or Low 
Waveform 3 

10 
I (L) 0 to CP 10 ns 

't,(H) Hold lime, High or Low 
Waveform 3 

0 
t;;(L) On to CP 0 ns 

'w(H) CP Pulse widlh, 
Waveform 1 

14 
OL) High or Low 14 ns 

Iw(L) 
Master Reset Pulse width, Waveform 2 10 ns 
Low 

troc 
Recovery lime Waveform 2 15 ns 
MR toCP 
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Flip-Flop 

AC WAVEFORMS 

11f MAX 

CP 

Qn _______ t_pH~~~V_M _________ tP_L~H~~V-M----

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

MR 

CP 

Q n 

Preliminary Specification 

74ALS273 

V M 

twILl 

tPH~VM 
~ 

Waveform 2. Master Reset Pulse Width, 
Master Reset to Output Delay and 

Master Reset to Clock Recovery Time 

Waveform 3. Data Setup And Hold Times 

NOTE: For all waveforms, V M ~ 1.3V. 

The shaded areas indicate when the input is permitted ID change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

Vee 

Test Circuit For Totem·Pole Outputs 

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

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

July 1988 

FAMILY 

74ALS 

5-141 

Jo-------- t W --------oj AMP (V) 

1"----------------1 --+----- O.3V 

tTLH(t,l 

tTHdt~ 

J.:-=,.----------='""""_ -+---- AMP (V) 

10------- t w --------01 
VM = 1.3V 

Input Pulse Dellnltion 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH 

3.5V lMHz 500ns 20ns 

O.3V 

tTHL 

2.Ons 
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ALS Products 

FEATURES 
B-bit transparent latch-'ALS373 
B-bit positive edge triggered regls
ter-'ALS374 
3-State Output buffers 
Common 3-state Output Enable 

• Independent register and 3-state 
buffer operation 

DESCRIPTION 

The 74ALS373 is an octal transparent 
latch coupled to eight 3-State output buff
ers. The two sections of the device are 
controlled independently by Enable (E) 

74ALS373,74ALS374 
Latch/Flip-Flop 
74ALS373 Octal Transparent Latch (3-State) 
74ALS374 Octal D Flip-Flop (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS373 6.0ns 14mA 

74ALS374 6.0ns 17mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee = SV±10%; TA = DOC 10 +70°C 

20-Pin Plastic DIP 74ALS373N, 74ALS374N 

20-Pin Plastic SOL 74ALS373D, 74ALS374D 

and Output Enable (OE) control gates. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

The data on the 0 inputs is transferred to 
the latch outputs when the Enable (E) 
input is High. The latch remains transpar
entto the data input while E is High and 
stores the data that is present one set-up 
lime before the High-to-Low enabletransi
tion. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active Low Output Enable (OE) controls 
all eight 3-State buffers independent of 
the latch operation. When OE is Low, the 
latched or trans~ent data appears at the 
outputs. When OE is High,the outputs are 

PIN CONFIGURATION 

74ALS373 

April 30, 1987 

74F(U.L) LOADVALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D7 Data inputs 1.0/1.0 2O~.lmA 

E (,ALS373) 
Latch enable input 

1.0/1.0 20J.LAlO.l rnA (active High) 

~ 
Output enable input 

1.0/1.0 2OJ.IAI0.1 rnA (active Low) 

CP (,ALS374) 
Clock Pulse input 1.0/1.0 201JAl0.l rnA 
(Active rising edge) 

on- 0 7 
3-State outputs 130/240 2.6mA/24mA 

NOTE: 
One (10) ALS Unit Load is defined as: 20flA in the High state and O.lmA In the Low state. 

LOGIC SYMBOL 

11 E 

OE 

vcc. Pin 20 
GND.Pln 10 

74ALS373 

3 4 7 8 13 14 17 18 

2 5 6 9 1215 16 19 

5-142 

LOGIC SYMBOL(IEEEIIEC) 

74ALS373 

2D , v 

7 

,3 '2 

,. '5 

'7 

II 11 

853-1243-88730. 



Signetics ALS Products 

Latch/Flip-Flop 

PIN CONFIGURATION 

0, 

Q, 

Q. 

D. 

GND 

74ALS374 

in high impedance "off" state, which 
means they will neither drive nor load the 
bus. 

The 'ALS374 is an a-bit, edge triggered 
register coupled to eight 3-State output 
buffers. The two sections of the device 
are controlled independently by the clock 
(CP) and Output Enable (OE) control 
gates. 

LOGIC DIAGRAM, 74ALS373 

E 11 

OE 

Vee = Pin 20 
GND _ Pin 10 

April 30, 1987 

E Q E Q 

0, 

LOGIC SYMBOL 

11 cp 
OE 

Vee. Pin 20 

GND _ Pin '0 

74ALS374 

3 4 7 8 13 14 17 18 

2 5 6 9 12 15 16 19 

The register is fully edge triggered. The 
state of each D input, one set-up time 
before the Low-to-High clock transition is 
transferred to the oorresponding flip
flop's Q output. 

The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
MOS memories, or MOS microproces-

E Q E Q E Q 
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Product Specification 

74ALS373,74ALS374 

LOGIC SYMBOL(IEEE/IEC) 

74ALS374 

13 " ,. ,. 
17 ,. 
,. ,. 

sors. The active Low Output Enable (OE) 
controls all eight 3-State buffers inde
pendent of the latch operation. When OE 
is Low, the latched or transparent data 
appears at the outputs. When OE is High, 
the outputs are in high impedance "0"" 
state, which means they will neither drive 
nor load the bus. 

o 

E Q E Q E 0 
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Latch/Flip-Flop 74ALS373,74ALS374 

LOGIC DIAGRAM, 74ALS374 

D, D. 

D 

E a E a E a E a E a E a E a E a 

Vee" Pin 20 

GND .. Pm 10 

11 
CP 

OE 

FUNCTION TABLE, 74ALS373 
INPUTS INTERNAL 

5 

a, 

OUTPUTS 

12 

a. 

OPERATING MODE 
OE E On REGISTER Qo• Q7 

L H L L L 
Enable and read register L H H H H 

L .j, I L L 
Latch and read register L .j, h H H 

L L X NC NC Hold 

H L X NC Z 
Disable outputs H H On On Z 

H High voltage level 
h High voltage level one set-up ume prior to the High-to-Low E transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Hlgh-to-Low E transition 
NC = No change 
X Don'teare 
Z = High impedance ·olr state 
.j, = High-to-Low E tranSItion 

FUNCTION TABLE, 74ALS374 
INPUTS INTERNAL 

OE CP On REGISTER 

OUTPUTS 

Q o• Q 7 
OPERATING MODE 

L i I L L 
Load and read register L i h H H 

L + X NC NC Hold 

H 1 X NC Z 
Disable outputs H i On On Z 

H High VOltage level 
h High voltage level one set-up time prior to the LOW-la-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
NC = No change 
X Don'teare 
Z High impedance ·olr state 
i Low-to-High clock transition 
+ Not a Low-to-High clock transition 
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Signetics ALS Products Product Specification 

Latch/Flip-Flop 74ALS373,74ALS374 

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 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 rnA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 48 rnA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to +150 °C 

RECOMMENDED OPERATING CONDITIONS 
UMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 rnA 

IOH High-level output current -2.6 rnA 

IOL Low-level output current 24 rnA 

TA Operating free-air temperature range 0 70 °C 
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Latch/Flip-Flop 74ALS373,74ALS374 

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

TEST CONDITIONS 1 
UMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

VCC±IO%, VIL = MAX, VIH = MIN IOH=-O·4mA Vee-2 V 
VOH High-level output voltage 

Vee= MIN, VIL = MAX, VIH = MIN IOH=MAX 2.4 3.2 V 

Vee = MIN, VIL = MAX IOL = 12mA 0.25 0.4 V 
VOL Low-level output voltage 

VIH=MIN IOL = 24mA 0.35 0.5 V 

VIK Input clamp voltage Vee = MIN, II = 11K -0.73 -1.5 V 

II 
Input current at maximum Vee = MAX, VI = 7.0V 100 J.lA input voltage 

IIH High-level input current Vee = MAX, V =2.7V 20 J.lA 
I 74ALS373 -0.1 mA 

IlL Low-level input current I Vee = MAX, VI = 0.4V 
74ALS374 -0.2 mA 

IOZH 
Off-state output current, 

Vee = MAX, Vo = 2.7V 20 J.lA High-level voltage applied 

loZi. 
Off-state output current, 

Vee = MAX, Vo = 0.4V -20 J.lA Low-leVel voltage applied 

10 Output current3 Vee = MAX, Vo = 2.25V -30 -112 mA 

ICCH 7 16 mA 

ICCl 74ALS373 Vee = MAX 14 25 mA 

lee Supply current ICCZ 17 27 mA 

(total) ICCH 11 19 mA 

ICCl 74ALS374 Vee = MAX 19 28 mA 

ICCZ 20 31 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 Vee = SV, T A = 25'<:. 
3. The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit current, los 
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Latch/Flip-Flop 74ALS373,74ALS374 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V ±10% 

UNIT 
CL = 50pF 
RL = 500n 

Min Max 
tpLH Propagation delay 2.0 12.0 

tpHL D,toa, Waveform 2 2.0 14.0 ns 

tpLH Propagation delay 3.0 14.0 

tpHL Eto a, Waveform 1 3.0 14.0 ns 

tpZH Output Enable time 74ALS373 Waveform 4 2.0 14.0 

tpZL to High or Low level Waveform 5 3.0 14.0 ns 

tpHZ Output Disable time Waveform 4 2.0 10.0 

tpLZ to High or Low level Waveform 5 2.0 12.0 ns 

fMAX Maximum Clock frequency Waveform 1 50 MHz 

tpLH Propagation delay 3.0 12.0 

tpHL CP to a, Waveform 1 4.0 14.0 ns 

tpZH Output Enable time Waveform 4 3.0 14.0 

tpZL to High or Low level 74ALS374 Waveform 5 3.0 14.0 ns 

tpHZ Output Disable time Waveform 4 2.0 10.0 

tpLZ 10 High or Low level Waveform 5 3.0 12.0 ns 

AC SETUP REQUIREMENTS 
LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V ±10% 

UNIT CL = 50pF 

RL = soon 

Min Max 

Is(H) Set-up time 6.0 
ts(L) On 10 E Waveform 3 6.0 ns 

Ih(H) Hold lime 6.0 
Ih(L) On 10 E 74ALS373 Waveform 3 6.0 ns 

t.,(H) E Pulse width, High Waveform 1 10.0 ns 

ts(H) ::;et-up time 
Waveform 3 

6.0 

ts(L) On 10 CP 6.0 ns 

Ih(H) Hold lime 
Waveform 3 

1.0 
th(L) On 10 CP 74ALS374 1.0 ns 

t.,(H) CP Pulse width, 10.0 

t.,(L) High or Low Waveform 1 10.0 ns 
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Latch/Flip-Flop 

AC WAVEFORMS 

E,CP 

11f MAX 

t~~~V_M _______ t_~-J~V-M-------
Waveform 1. Propagation Delay, Clock And Enable 
Inputs To Output, Enable and Clock Pulse Widths, 

and Maximum Clock Frequency 

Product Specification 

74ALS373,74ALS374 

Waveform 2. Propagation Delay For Data 
To Outputs 

Waveform 3. Data Setup And Hold Times 

Waveform 4. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

Waveform 5. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.3V. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

vce 

~-----tw------~ AMP (V) 

C\l~ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 

tpZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

April 30, 1987 
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74ALS 
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~ ______________ ~-_;-__ --GV 

tnH (t,) 

I----t w -------<I GV 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V lMHz 500ns 2.0ns 2.0ns 



Signetics 

ALS Products 

FEATURES 

Ideal for addressable register 
applications 
Enable for address and data syn
chronization applications 
Eight edge-triggered D-type flip
flops 
Buffered common clock 

- See 'ALS273 for Master Reset 
version 

• See 'ALS373 for transparent latch 
version 
See 'ALS374 for 3-State version 

DESCRIPTION 

The 74ALS377 has eight edge-triggered D
type flip-flops with individual D inputs and Q 
outputs. The common buffered Clock (CP) 
input loads all flip-flops simultaneously 
when the Enable (E) input is Low. 

The register is fully edge-triggered. The 
state of each D input, one setup time before 
the Low-to-High clock transition, is trans
ferred to the corresponding flip-flop's Q 
output. The E input must be stable one 
setup time prior to the Low-to-High clock 
transition for predictable operation. 

PIN CONFIGURATION 

E Vcc 

Qo Q7 

°0 °7 

0, 0, 

Q, Qs 

Q2 Q, 

°2 °5 

°3 0. 

Q3 Q. 

CP 

July 1988 

74ALS377 
Flip-Flop 

Octal D Flip-Flop With Enable 
Preliminary Specification 

TYPE TYPICAL 'MAX 

74ALS377 50 MHz 

ORDERING INFORMATION 

PACKAGES 

2O-Pin Plastic DIP 

2O-Pin Plastic SOL 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

lSmA 

COMMERCIAL RANGE 
Vee = SV±10%; TA = O·C to +70·C 

N74ALS377N 

N74ALS377D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74ALS(U.L) LOADVALUE 
HIGH/LOW HIGH/LOW 

00 - 07 Dala inputs 1.0/1.0 201IA1O.lmA 

CP Clock Pulse input (active rising edge) 1.0/1.0 201lAl0.l rnA 

~ Enable input (active-Low) 1.0/1.0 201JA1O.1 rnA 

°0-°7 Dala outputs 1301240 2.6mAl24mA 

NOTE: 
One (1.0) ALS Unil Load is defined as: 201lA in the High stale and O.lmA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEElIEC) 

2D 
2 

3 • 7 8 13 14 17 18 

4 5 

11 
7 6 cp 

E 8 
0" a, 0" 0" a. a. a. a. 

13 12 

2 5 6 • 12 15 16 11 I. 15 

17 16 

vcc' Pin 20 18 18 
GND. Pin 10 
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Flip-Flop 

LOGIC DIAGRAM 

vee - P"20 
GND_ Pin 10 

FUNCTION TABLE 
INPUTS 

E CP Dn 

I t h 

I t I 

h t X 

H X X 

H High voltage level 

OUTPUTS 

an 

H 

L 

no change 

no change 

D, 
4 

5 

0, 

OPERATING MODE 

Load "1" 

Load "0" 

Hold (do nothing) 

D3 

8 

6 

0. 

h High voltage level one set-up time prior to the low-to-Hlgh clock transition 
l low voltage level 
I low voltage level one set-up time prior to the low-to-High clock transition 
X Don'teare 
t low-to-High clock transinon 

9 

°3 
15 

0. 

Preliminary Specification 

74ALS377 

D7 

18 

16 

0. 

19 

Q 7 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

lIN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output stale -0.5 to +Vee V 

lOUT Current applied to output in Low output stale 48 mA 

TA Operating free-air lemperature range Oto +70 DC 

TSTG Storage temperature ~5to+150 DC 
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Flip-Flop 74ALS377 

RECOMMENDED OPERATION CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

V,H High-level input voltage 2.0 V 

V,L Low-level input voltage 0.8 V 

1'K Input clamp current -18 mA 

IOH High-level output current -2.6 mA 

IOL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 °e 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee±10% Vil = MAX, IOH =-O.4mA Vee -2 V 

VOH High-level output voltage 
Vee = MIN VIH = MIN IOH = -2.6mA 2.4 V 

Vee = MIN, IOL = 12mA 0.25 0.4 V 

VOL Low-level output voltage Vil = MAX, 
IOl = 24mA V 

V,~ = MIN 
0.35 0.5 

--
VIK Input clamp voltage Vee = MIN, II = 11K -1.5 V 

II 
Input current at maximum 

Vee = MAX, VI = 7.0V 0.1 mA input voltage 

IIH High-level input current Vee = MAX, VI = 2.7V 20 j.tA 

IlL Low-level input current Vee = MAX, VI = 0.4V -0.1 mA 

I 3 
0 Output current Vee = MAX, Vo = 2.25V -30 -112 mA 

Supply current IleeH 11 20 mA 

ICC (total) Ileel 
Vee = MAX 19 29 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 Vee = SV, TA =2s'e. 
3. The output conditions have been chosen to produce a current that dosely approximates one half of the true short-ciruit output current,los' 
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Flip-Flop 74ALS377 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee =5V±10% 

UNIT CL = 50pF 

RL = 500n 

Min Max 

fMAX Maximum clock frequency Waveform 1 35 MHz 

tpLH Propagation delay 2 12 

tpHL CPn to On Waveform 1 2 15 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = SV±10% 

UNIT CL = 50pF 

RL = soon 

Min Max 

t (H) Setup time, High or Low 
Waveform 2 

10 
t!(L) Dn to CP 10 ns 

th(H) Hold time, High or Low 
Waveform 2 

0 
th(L) On to CP 0 ns 

ts(H) Setup time, High or Low 
Waveform 2 

15 
ts(L) E;' toCP 15 ns 

th(H) Hold time, High or Low Waveform 2 0 
th(L) E;'to CP 0 ns 

'w(H) CP Pulse width, Waveform 1 14 ns 
tw(L) High or Low 14 

AC WAVEFORMS 

llfMAl( 

Waveform 2. Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency Data And Enable Setup And Hold nmea 

NOTE: For all waveforms, VM ~ 1.3V. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Flip-Flop 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to ZOUT of 

pulse generators. 

July 1988 5-153 

FAMILY 

74ALS 

Preliminary Specification 

74ALS377 

10---- t w ------<I AMP (V) 

""F-~~----~'-"f--+-- O.3V 

10---- t w -----<I 

VM = 1.3V 

Input Pulse DefInition 

tTlJl(t,l 

tTHdt~ 
AMP(y) 

O.3V 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V 1MHz SOOns 2.0ns 2.0ns 
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ALS Products 

FEATURES 
o Combines '245 and '373 type 

functions In one chip 
o 8-blt octal transceiver with Ootype 

latch 

o Back-to-back registers for storage 
o Separate controls for data flow In 

each direction 
o The -1 versions sink 48mA IOL 

within the ± 5%Vee range 
o 300 mil wide 24-pin Slim DIP 

package 
o 3-state outputs for bus-orlentated 

applications 

DESCRIPTION 

The 74ALS543/74ALS543-1 and 
74ALS54417 4ALS544-1 Octal Registered 
Transceivers contain two sets of D-type 
latches for temporary storage of data flow
ing in either direction. Separate Latch 
Enable (LEAB, LEBA) and Output Enable 
(OEAB, OEBA) inputs are provided for 
each register to permit independent con
trol of inputting and outputting in either 
direction of data flow. While the 'ALS5431 
'ALS543-1 has non-inverting data path, 
the 'ALS544fALS544-1 inverts data in 
both directions. The 'ALS543-1 and 
'ALS544-1 will sink 48mA if the Vee is 
limited to 5.0V±D.25V. 

PIN CONFIGURATION 

'AlS5431"AlS543-1 

LEBA Vee 

OEBA ~ 

"- Ito 
... 
liz 

A. liz 

"- Ito 
As 110 

A7 

LEAB 

OND OEAB 

TOP VIEW 

October 24,1988 

74ALS543, 74ALS543-1, 
7 4ALS544, 7 4ALS544-1 
Transceivers 
74ALS543fALS543-1 Octal Registered Transceiver, Non-Inverting (3-State) 
74ALS5441ALS544-1 Octal Registered Transcelver,lnvertlng (3-State) 
Preliminary Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74AlS543174ALS543-1 8.0ns 40mA 
74ALS544174AlS544-1 8.5ns 45mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee = 5V±10%j TA = oce to +70ce 
24-Pin Plastic Slim DIP (300mil) 74AlS543N, 74AlS543N-l, 74ALS544N, 74AlS544-1N 

24-Pin Plastic SOL 74ALS543D, 74AlS543D-l, 74ALS544D, 74AlS544-1D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74ALS(U.L.) LOAD VALUE 

TYPE PINS DESCRIPTION HIGH/LOW HIGK'LOW 

Ao-A7 PortA inputs 1.0/1.0 2OJ.1AIO. 1 rnA 

Bo- B7 Port B inputs 1.0/1.0 2OJ.1AIO. 1 rnA 

OEAB A-to-B Output Enable input (Active Low) 1.0/1.0 2OJ.1AIO. 1 rnA 

'5431 ~ B-to-A Output Enable input (Active Low) 1.0/1.0 2OJ.1AIO.lmA 
'543-1 

"Em A-to-B Enable input (Active Low) 1.0/1.0 2OJ.1AIO.l rnA 
'544/ EBA B-to-A Enable input (Active Low) 1.0/1.0 2OJ.1AIO.lmA 

'544-1 
lEAB A-to-B Latch Enable input (Active low) 1.0/1.0 2OJ.1AIO. 1 rnA 

LEBA B-to-A Latch Enable input (Active low) 1.0/1.0 2OJ.1AIO.lmA 

'5431 Outputs ( All versions) 750/240 15mAl24mA 
'543-1 An' Bn Outputs (-1 version) 750/480 15mAl48mA 

'544/ An' Bn 
Outputs ( All versions) 7501240 15mAl24mA 

'544-1 Outputs (-1 version) 750/480 15mAl48mA 
NOTE: 
One (1.0) ALS Unit Load is defined as: 20pA in the High state and O.lmA in the Low state. 

LOGIC SYMBOL 

'AlS5431'AlS543-1 

'.517 •• 10 

" .. 
14 

EM 
EllA 
LEM 

LElA 

Vcc ·PIn24 
GND.PIn 12 

OEM 

DElIA 

22 21 2ID 11 18 17 11 15 
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Bus Transceivers 74ALS543, 74ALS543-1, 74ALS544, 74ALS544-1 

PIN CONFIGURATION 

'ALS544I'ALS544-1 

TOPYIEW 

FUNCTIONAL DESCRIPTION 
The 'ALS543I'ALS543-1 and 'ALS5441 
'ALS544-1 contain two sets of eight D-type 
latches, with separate input and controls for 
each set. For data flow from A to B, for ex
ample, the A-to-B Enable (EAB) input must be 
Low in order to enter data from Ao-A7 or take 

LOGIC SYMBOL 

'ALS544/'ALS544-1 

•• 5 • 7 • . ,. 
H 

11 EAB 
OEAB 

.3 EBA 

" LEAB OEB" 

LEBA 

2221 20 18 18 17 16 15 

Vcc. Pin 24 

GND_ Pin 12 

" 

data from B6 as indicated in the Function 
Table. With EAB Low, a Low signal on the A
to-B Latch Enable (LEAB) input makes the A
to-B latches transparent; a subsequent Low-to 
High transition of the LEAB signal puts the A 
latches in the storage mode and their outputs 

FUNCTION TABLE for 'ALS5431'ALS543-1 and 'ALS544/,ALS544-1 

INPUTS OUTPUTS 
STATUS 

OEXX EXX LEXX DATA '543/543·1 '544/544·1 

H X X X Z Z Disabled 

X H X X Z Z Disabled 

L i L h Z Z Disabled + Latch 
L i L I Z Z 

L L i h H L 
Latch + Display 

L L i I L H 

L L L H H L 
Trasparent 

L L L L L H 

L L H X NC NC Hold 

H= High voltage level 
L= Low voltage level . 

LOGIC SYMBOL(IEEE/IEC) 

'ALS544I'ALS544-1 

no longer change with the A inputs. With ~ 
and OEAB both Low, the 3-state B output 
buffers are active and display the data present 
at the outputs of the A latches. 
Control of data flow from B to A is similar, 
but using the '!tiA, LEBA, and ~ inputs. 

h= High state must be present one setup time before the Low-to-High transition of LEXX or EXX (XX=AB or BA) 
I = Low state must be present one setup time before the Low-to -High transition of LEXX or EXX (XX=AB or BA) 
i =Low-to-High transition of LEXX or EXX (XX=AB or BA) 
X=Don't care 
NC=No change 
Z =High impedanoe ·off" state 
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Bus Transceivers 74ALS543, 74ALS543-1, 74ALS544, 74ALS544-1 

LOGIC DIAGRAM 

.. 4 
4,,' .... 
... 7 .. : 
~,o 

'ALS543I'ALS543-1 

L-____ .--,~--------~ 

EA8 

w:a 

t;;L:: 

-4 ", 
~ . ,.7 
~: 
~,o 

0'Ei'A 

EaA 

LEBA 

'ALS544I'ALS544-1 

~~ 
"!) 

DETAIL AX7 ,. a 
17 -~ ,. ~ 
1S i; 

0EiB 

EAa 

lEAa 

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 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 rnA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 V 

I All versions 48 rnA 
lOUT Current applied to output in Low output state 

I -1 versions 96 rnA 

TA Operating free-air temperature range o to +70 DC 

TSTG Storage temperature -65 to +150 DC 

RECOMMENDED OPERATING CONDITIONS 

UMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 rnA 

IOH High-level output current -15' rnA 

I All versions 24 rnA 
IOL Low-level output current 

J -1 versions 48 rnA 

TA Operating free-air temperature range 0 70 DC 

.. 
NOTE 1. The 48mA limit applies only under the condition of Vee=5.0V ± 5%. 
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Bus Transceivers 74ALS543, 74ALS543-1, 74ALS544, 74ALS544-1 

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

UMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vcc ± 10% 10H = -O.4mA Vcc -2 V 

VOH High-level output voltage 
Vil = MAX 

10H = -3mA 2.4 3.2 V 
Vcc = MIN 

VIH =MIN 

10H = -15mA 2.0 V 

Ali 
Vcc = MIN 

10l = 12mA 0.25 0.4 V 

versions 
Vil = MAX 

10l = 24mA 0.35 0.5 V 
VOL Low-level output voltage VIH = MIN 

-1 versions Vcc =4.75V 10l = 48mA 0.35 0.5 V 

VIK Input clamp voltage Vcc = MIN, II = 11K -0.73 -1.2 V 

Control Vcc = MAX, VI = 7.0V 0.1 mA 
II Input current at inputs 

maximum input voltage A or B ports Vcc = MAX, VI = 5.5V 0.1 mA 

IIH High-level input current3 Vcc = MAX, VI = 2.7V 20 JlA 

III Low-level input current3 Vcc = MAX, VI = O.4V -0.2 mA 

10 Short-circuit output current4 Vcc = MAX,Vo = 2.25V -30 -112 mA 

ICCH 47 76 mA 

'ALS5431 ICCl 55 88 mA 
'ALS543-1 

IccZ 55 88 mA 
Icc Supply current Vcc= MAX 

(total) ICCH 47 76 mA 

'ALS5441 
ICCl 57 88 mA 'ALS544-1 

Iccz 57 88 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 Vee = 5V, TA = 2S"C. 
3. For VO ports, the parameters IIH and IlL include the off-state current. 
4. The output conditions have been chosen to produce current that closely approximates one half of the true short-circuit Qutput current, los. 
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Bus Transceivers 74ALS543, 74ALS543-1, 74ALS544, 74ALS544-1 

AC ELECTRICAL CHARACTERISTICS for 'ALS543fALS543-1 
LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee =5V±10% 

UNIT CL = 50pF 
RL =5000 

Min Max 

tpLH Propagation delay 
Waveform 2 

3 15 
tpHL An to Bn 3 15 ns 

tpLH Propagation delay 
Waveform 2 

3 12 
tpHL Bn to An 3 12 ns 

tpLH 
tpHL 

LEo~Agation delay 
to An Waveform 1, 2 

4 
4 

11 
11 ns 

tpLH Propagation delay 4 11 
tpHL LEAB to Bn Waveform 1, 2 4 11 ns 

tpZH Output Enable time Waveform 4 2 15 
tpZL OEBA or OEAB to An or Bn Waveform 5 2 15 ns 

tpHZ Output Disable time Waveform 4 2 15 
tpLZ OEBA or OEAB to An or Bn Waveform 5 2 15 ns 

tpZH ~ut Enable time Waveform 4 2 15 
tpZL BA or'EAB to An or Bn Waveform 5 2 15 ns 

tpHZ ~ut Disable time Waveform 4 2 15 
tpLZ BA or 'EAB to An or Bn Waveform 5 2 15 ns 

AC SETUP REQUIREMENTS for 'ALS5431'ALS543-1 
LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee =5V±10% 

UNIT CL = 50pF 
RL =5000 

Min Max 

t (H) Setup time, High or Low _ __ 
Waveform 3 10 ns 

t:(L) An or Bn to LEAB, LEBA, EAB, or EBA 10 

th(H) Hold time, High or Low 
Waveform 3 0 ns 

't,(L) An or Bn to LEAB, LEBA, 'EAB, or EBA 0 

'w(L) Latch enable Pulse width, Low Waveform 3 10 ns 
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Bus Transceivers 74ALS543, 74ALS543-1, 74ALS544, 74ALS544-1 

AC ELECTRICAL CHARACTERISTICS for 'ALS5441'ALS544-1 
LIMITS 

TA = O°C 10 +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee =5V±10% 

UNIT CL =50pF 
RL =5000 

Min Max 

IpLH Propa.lEllion delay 
Waveform 1 

3 15 

IpHL An 10 Bn 3 15 ns 

IpLH Propl,!llalion delay 
Waveform 1 

3 12 

IpHL Bn loAn 3 12 ns 

IpLH Propaga.!!gn delay 4 11 ns 
IpHL LEBA loAn Waveform 1, 2 4 11 

IpLH Ef:tBgalion delay Waveform 1, 2 
4 11 

IpHL 1013n 4 11 ns 

IpZH Outpul Enable lime_ Waveform 4 2 15 

IpZL OEBA or OEAB 10 An or Bn Waveform 5 2 15 ns 

IpHZ gu~,*, Disable time Waveform 4 2 15 
IpLZ E or OEAB 10 An or ~n Waveform 5 2 15 ns 

IpZH Q!!!J?UI Enable li!!1e Waveform 4 2 15 

IpZL EBA or EAB 10 An or Bn Waveform 5 2 15 ns 

IpHZ Q!!!J?UI Disable !Lme Waveform 4 2 15 
I pLZ EBA or EAB 10 An or Bn Waveform 5 2 15 

ns 

AC SETUP REQUIREMENTS for 'ALS5441'ALS544-1 
UMITS 

TA = O°C 10 +70OC 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V±10% 

UNIT CL = 50pF 
RL =5000 

Min Max 

Is(H) SeIUp lime~ or Low Waveform 3 10 ns 
Is(L) An or Bn 10 EAB, LEBA, EAB, or EBA 10 

Ih(H) Hold lime, High or Low _ _ 
Waveform 3 0 ns 

Ih(L) An or Bn 10 LEAB, LEBA, EAB, or EBA 0 

Iw(L) Latch enable Pulse width, Low Waveform 3 10 ns 
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Bus Transceivers 74ALS543, 74ALS543-1, 74ALS544, 74ALS544-1 

AC WAVEFORMS 

Waveform 1. Propagation Delay For 
Inverting Output 

VIN 

V OllT 

Waveform 2. Propagation Delay For 
Non-Inverting Output 

An' Bn r.n~~~----~~?T.~~ 

An,8n 

LEAs.LEsA 
EAB. EBA 

Waveform 3. Data Setup And Hold Times 
And Latch Enable pulse width 

OEAB .OEBA 

EAB. EBA 

OV 

Waveform 4. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

Oeii • CiEB'A 
- ---EAB. EBA 

Waveform 5. 3-State Output Enable Time To LDW 
Laval And Output Disable Time From Low Lovel 

NOTE: For all waveforms. V M = 1.3V. 
The shaded area Indicate when the input IS permitted to change for predictable output 

TEST CIRCUIT AND WAVEFORMS 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 

tpZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

October 24, 1988 

FAMILY 

74ALS 

5-160 

~------'w ------~ AMP 

"'F--WiL-_______ ...l!I:l!L..::r --+----- O.3V 

tTHL (tt) I TUf (Ir) 

tTHL (I,> 

~~--~------~~~~--t---- AMP 

10----. w ------<I O.3V 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Ampfitude Rep. Rate tw tTLH tTHL 

3.5V 1MHz 500ns 2.0ns 2.0ns 
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ALS Products 

FEATURES 
74ALS563A is broadside pinout 
and inverting version of 74ALS373 

74ALS564A is broadside pinout 
and inverting version of 74ALS374 

74ALS563A, 74ALS564A 
Latch/Flip-Flops 
74ALS563A Octal Transparent Latch, Inverting (3-State) 
74ALS564A Octal D Flip-Flop, Inverting (3-State) 

Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74ALS563A 6.0ns 12mA 

74ALS564A 6.0ns 15mA 

Inputs and Outputs on opposite ORDERING INFORMATION 
side of package allow easy inter
face to Microprocessors 

Useful as an Input or Output port 
for Microprocessors 

3-State Outputs for Bus interfacing 

Common Output Enable 

PACKAGES 

20-Pin Plastic DIP 

20-Pin Plastic SOL 

COMMERCIAL RANGE 
Vee = 5V±10%; TA = O°C to +70°C 

74ALS563AN, 74ALS564AN 

74ALS563AO, 74ALS564AO 

• 74ALS573B and 74ALS574A are INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
non-inverting versions of 
74ALS563A and 74ALS564A re
spectively 

DESCRIPTION 

The 74ALS563A is an octal transparent 
latch coupled to eight 3-State output buff
ers. The two sections of the device are 
controlled independently by Enable (E) 

PINS 

Do - 07 

E ('ALS563A) 

~ 

CP (,ALS564A 

CSo -CS7 

and Output Enable (OE) control gates. NOTE: 

DESCRIPTION 

Data inputs 

Latch enable input 

Output enable input 
(active Low) 

Clock Pulse input 
(Active rising edge) 

Data outputs 

74ALS(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/2.0 2O!iAlO.2mA 

1.0/1.0 20 AlO.lmA 

1.0/1.0 2O!iAlO.l mA 

1.0/2.0 20 AIO.2mA 

130/240 2.6mAl24mA 

The 74ALS563A is a complementary ver- One (1.0) ALS Unit Load is defined as: 201lA in the High state and 0.1mA In the low state. 

sion olthe 74ALS373 and has a broadside 
pinout configuration to facilitate PC board 
layout and allow easy interface with micro-
processors. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEEIIEC) 

74ALS563A 74ALS563A 

Vee 

O. 
23456789 

0, 
02 

O. 
n E 

OE 
O. 0. 0, 02 0. O. o. o. 0. 
Os 

06 19 18 17 1& 15 14 13 12 

07 

vcc' Pin 20 
GND .. Pin 10 
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Latch/Flip-Flops 

PIN CONFIGURATION 

Do 

0 , 

D. 

0, 

O. 

Os 

GNO 

74ALS564A 

The data on the D inputs is inverted and 
transferred to the latch outputs when the 
Enable (E) input is High. The latch re
mains transparent to the data input while 
E is High and stores the inverted data that 
is present one set-up time before the 
High-Io-Low enable transition. 

The 74ALS564A is a complementary 
version of the 74ALS374 and has a 
broadside pinout configuration to facili-

LOGIC DIAGRAM, 74ALS563A 

Vee' Pin 20 
GND. Pin 10 

February 5, 1988 

19 

0 0 

LOGIC SYMBOL 

11 cp 

OE 

74ALS564A 

23456789 

19 18 17 16 15 14 13 12 

Vee' Pin 20 
GND. Pin 10 

tate PC board layout and allow easy inter
face with microprocessors. It is an 8-bit, 
edge triggered register coupled to eight 3-
State output buffers. The two sections of 
the device are controlled independently 
by the clock (CP) and Output Enable (OE) 
control gates. 
The register is fully edge triggered. The 
state of each D input, one set-up time 
before the Low-to-High clock transition is 
inverted and transferred to the corre-

18 

0 , 
17 

O. 

16 

O. 
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O. 

Product Specification 

74ALS563A, 74ALS564A 

LOGIC SYMBOL(IEEE/IEC) 

74ALS564A 

spending flip-flop's Q output. 

The active Low Output Enable (OE) 
controls all eight 3-State buffers. When 
OE is Low, the stored or transparent data 
appears althe outputs. When OE is High, 
the outputs are in high impedance "off" 
state, which means they will neither drive 
nor load the bus. 

14 13 

o. 
12 

0 7 



Signetlcs ALS Products Product Specification 

Latch/Flip-Flops 74ALS563A, 74ALS564A 

LOGIC DIAGRAM, 74ALS564A 

OE 

19 18 17 16 15 14 13 12 

VCC' Pin 20 0. 0, 0. 0. 0. 0. 0, °7 
GNDm Pin 10 

FUNCTION TABLE, 74ALS563A 
INPUTS INTERNAL OUTPUTS 

OPERATING MODE 
OE E On REGISTER Qo• Q7 

L H L L H 
L H H H L Enable and read register 

L ~ I L H 
Latch and read register L ~ h H L 

L L X NC NC Hold 

H L X NC Z 
H H On On Z Disable outputs 

H High voltage level 
h High voltage level one set-up time prior to the High-to-Low E transition 
L Low voltage level 
I Low voltage level one set-up time prior to the High-to-Low E transition 
NC = No change 
X Don'teare 
Z High Impedance "off' state 
~ = High-to-Low E transition 

FUNCTION TABLE, 74ALS564A 
INPUTS INTERNAL OUTPUTS 

OPERATING MODE 
OE CP On REGISTER Qo• Q 7 

L i I L H 
Load and read register L i h H L 

L + X NC NC Hold 

H i On On Z 
Disable outputs H X X X Z 

H High voltage level 
h High voltage level one set-up time prior to the Low-te-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-te-High clock transition 
NC = No change 
X Don'teare 
Z High impedance "off' state 
i Low-to-High clock transition 
+ Not a Low-te-High clock transition 
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Latch/Flip-Flops 74ALS563A, 74ALS564A 

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 ara over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range o to +70 ·C 

TSTG Storage temperature -435 to +150 ·C 

RECOMMENDED OPERATING CONDITIONS 
UMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 mA 

IOH High-level output current -2.6 rnA 

IOL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 ·C 
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Latch/Flip-Flops 74ALS563A, 74ALS564A 

D C ELE C TRICAL C HARACTERISTI CS (Over recommended operating free-air temperature range unless otherwise noted.1 

TEST CONDITIONS 1 
UMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

VCC±IO%. VIL = MAX. VIH = MIN IQH=-O.4mA Vee-2 V 
VOH High-level output voltage 

Vcc= MIN. VIL = MAX. VIH = MIN IOH=MAX 2.4 3.2 V 

Vee = MIN. VIL = MAX IOL = 12mA 0.25 0.4 V 
VOL Low-level output voltage 

VIH = MIN IOL = 24mA 0.35 0.5 V 

VIK Input clamp voltage Vee = MIN. II = 11K -0.73 -1.2 V 

II 
Input current at maximum Vee = MAX. VI = 7.0V 100 (lA 
input voltage 

IIH High-level input current Vee = MAX. V = 2.7V 20 (lA 

I 74ALS563A -0.1 rnA 
IlL Low-level input current I Vee = MAX. VI = 0.4V 

74ALS564A -0.2 rnA 

10ZH 
Off-state output current. 

Vee = MAX. Va = 2.7V 20 (lA 
High-level voltage applied 

10Z!. 
Off-state output current. 
Low-level voltage applied 

Vee = MAX. Va = 0.4V -20 (lA 

10 Output current 3 Vee = MAX. Vo = 2.25V -30 -112 rnA 

ICCH 7 12 rnA 

ICCl 74ALS563A Vee = MAX 13 21 rnA 

lee Supply current Iccz 15 24 rnA 

(total) ICCH 11 18 rnA 

ICCl 74ALS564A Vee = MAX 17 27 rnA 

Iccz 18 28 rnA 

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 Vee = SV. TA = 25'C. 
3. The output conditions have been chosen to produce a current that dOBely approximates one half of the true short-circuit current. los 
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Latch/Flip-Flops 74ALS563A, 74ALS564A 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA .. DOC 10 +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V ±10% 

UNIT 
CL = 50pF 

RL = 500n 

Min Max 
tpLH Propagation delay 2.0 10.0 

tpHL Dn to an Waveform 2 3.0 10.0 ns 

tpLH Propagation delay 4.0 13.0 

tpHL E to an Waveform 1 4.0 13.0 ns 

IpZH OulpUI Enable time 74ALS563A Waveform 4 1.0 9.0 

tpZL 10 High or Low level Waveform 5 3.0 11.0 ns 

tpHZ Output Disable time Waveform 4 1.0 9.0 

tpLZ 10 High or Low level Waveform 5 2.0 11.0 ns 

fMAX Maximum Clock frequency Waveform 1 50 MHz 

IpLH Propagation delay 3.0 12.0 

IpHL CPlo an Waveform 1 4.0 12.0 ns 

tpZH Oulput Enable time Waveform 4 1.0 9.0 

tpZL to High or Low level 74ALS564A 
Waveform 5 3.0 11.0 ns 

tpHZ Output Disable time Waveform 4 1.0 9.0 

!PLZ to High or Low level Waveform 5 2.0 11.0 ns 

AC SETUP REQUIREMENTS 
LIMITS 

T A = DOC to + 700C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V ±10% 

UNIT CL = 50pF 

RL = 500n 

Min Max 

t.(H) Set-up time Waveform 3 6.0 
ts(L) On to E Waveform 3 6.0 ns 

't,(H) Hold time Waveform 3 6.0 
't,(L) Dn to E 74ALS563A Waveform 3 6.0 ns 

'w(H) E Pulse width, High Waveform 1 10.0 ns 

t (H) set-up ~me Waveform 3 6.0 

t:(L) Dn to CP Waveform 3 6.0 ns 

't,(H) Hold time Waveform 3 1.0 
th(L) Dn to CP 74ALS564A Waveform 3 1.0 ns 

'w(H) CP Pulse width, Waveform 1 7.0 

'w(L) High or Low Waveform 1 11.0 ns 
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Latch/Flip-Flops 74ALS563A, 74ALS564A 

AC WAVEFORMS 

E,CP 

~1 ~tPLH1_ 
as ~II 

W.v.fonn 2. ~=-Deilly For o.ta 

E,CP 

Waveform 3. on s.tup And Hold Tim .. 

Waveform 4. 3-1t .. Output Entb .. TIm. To High 
u-vel And Output Dlaabl. Tim. From High LeV .. 

Wawfonn S. 3-S .... Output EnabI. Time To Low 
LAwI And OlllpUt Dubie Time From Low Level 

NOTE: For all waveforms, V .. _1.3V. 

The shaded areas ,ndicate when the input is parmitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

110% 
IW 

~7.DV 
NEGATIVE 
PULSE 

RL ITHLII,) 

ITLH (I,) 

RL 
POSITIVE 
PULSE 

10% 
IW 

VM = 1.3V 

Test Circuit For 3-$tate Outputs Input Pulse Definition 

AMPlY) 

ov 

ITLH (I,) 

ITHL (I,) 

AIIP(VI 

ov 

SWITCH POSITION INPUT PULSE REQUIREMENTS 

TEST SWITCH 

IpLZ closed 

IpZl closed 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal 10 Zour of 

pulse generators. 

February 5, 1988 
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Signetics 

ALS Products 

FEATURES 
74ALS573B is broadside pinout 
version of 74ALS373 
74ALS574A Is broadside pinout 
version of 74ALS374 

74ALS573B, 74ALS574A 
Latch/Flip-Flops 
74ALS573B Octal Transparent Latch (3-State) 
74ALS574A Octal D Flip-Flop (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS5738 5.0ns 12mA 

74ALS574A 6.0ns 15mA 

Inputs and Outputs on opposite ORDERING INFORMATION 
side of package allow easy Inter
face to Microprocessors 
Useful as an Input or Output port 
for Microprocessors 
3-State Outputs for Bus interfacing 
Common Output Enable 

PACKAGES 
COMMERCIAL RANGE 

Vcc = 5V±1D%; TA = DOC 10 +70°C 

20-Pin Plastic DIP 74ALS5738N, 74ALS574AN 

20-Pin Plastic SOL 74ALS573BD, 74ALS574AD 

74ALS563A and 74ALS564A are INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
Inverting version of 74ALS573B 
and 74ALS574A respectively 

DESCRIPTION 

The 74ALS5738 is an octal transparent 
latch coupled to eight 3-State output buff
ers. The two sections of the device are 
controlled independently by Enable (E) 
and Output Enable (OE) control gates. 

PINS 

Do - D7 

E (,ALS5738) 

~ 

CP (,ALS574A) 

°n- 0 7 

The 74ALS5738 is functionally identical to NOTE: 

DESCRIPTION 
74ALS(U.L.) LOADVALUE 
HIGH/LOW HIGH/LOW 

Data inputs 1.0/2.0 20).IAI0.2mA 

Latch enable input 1.0/1.0 20A/0.lmA 

Output enable input 1.0/1.0 20).IAI0.1 mA 
(active Low) 

Clock Pulse input 1.0/2.0 20AlO.2mA 
(Active rising edge) 

Data outputs 130/240 2.6mAl24mA 

the 74ALS373 but has a broadside pinout One (1.0) ALS Unit Load is defined as: 20jJA in the High state and 0.1 mA in the Low state. 

configuration to facilitate PC board layout 
and allow easy interface with micropro-
cessors. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

74ALS573B 74ALS573B 74ALS573B 

2 3 4 5 6 7 8 9 

20 1 V 
19 

18 

" E 

OE 4 17 

'6 

'9 '8 17 '6 '5 '4 '3 '2 15 

14 

8 13 
Vee - Pin 20 
GND. Pin 10 '2 
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Signetics ALS Products 

Latches/Flip-Flops 

PIN CONFIGURATION 

74ALS574A 

The data an the 0 inputs is transferred to 
the latch outputs when the Enable (E) 
input is High. The latch remains transpar
ent to the data input while E is High and 
stores the data that is present one set-up 
time before the High-to-Low enable tran
sition. 

The 74ALS574A is functionally identical 
to the 74ALS374 but has a broadside 
pinout configuration to facilitate PC board 

LOGIC DIAGRAM, 74ALS573B 

Vee" PIn 20 

GND. Pin 10 

January 1988 

E 11 

19 

0. 

LOGIC SYMBOL 

74ALS574A 

2 3 4 5 6 7 8 9 

11 CP 
OE 

0. 0, a. 03 0. 0. 0. 07 

19 18 17 16 15 14 13 12 

VCC' Pin 20 
GNO.Pin 10 

layout and allow easy interface with mi
croprocessors. It is an 8-bit, edge trig
gered register coupled to eight 3-State 
output buffers. The two sections of the 
device are controlled independently by 
the clock (CP) and Output Enable (OE) 
control gates. 
The register is fully edge triggered. The 
state of each 0 input, one set-up time 
before the Low-to-High clock transition is 
transferred to the corresponding flip-

18 

0, 

17 

°2 

5-169 

16 

0. 

Product Specification 

74ALS573B,74ALS574A 

LOGIC SYMBOL(IEEE/IEC) 

20 1 V 
19 

18 

4 17 

16 

15 

14 

8 13 

12 

flop's Q output. 

The active Low Output Enable (OE) 
controls all eight 3-State buffers. When 
OE is Low, the stored or transparent data 
appears attheoutputs. When OE is High, 
the outputs are in high impedance "off" 
state, which means they will neither drive 
nor load the bus. 

14 

0. 

13 

0. 

12 

°7 



Signetlcs ALS Products Product Specification 

Latches/Flip-Flops 74ALS573B,74ALS574A 

LOGIC DIAGRAM, 74ALS574A 

E Q E Q E Q E Q E Q E Q E Q 

CP ~1~1~~~ ____ ~-* ____ ~~ ____ -+~ ____ ~+-____ ~~ ____ ~~ ____ ~ 

Vee. Pin 20 
GND _ Pin 10 

19 

0. 

FUNCTION TABLE, 74ALS573B 
INPUTS INTERNAL 

18 

0, 

OUTPUTS 

17 

0. 

16 

°3 
15 

a. 
14 

0. 

OPERATING MODE 
OE E On REGISTER Qo• Q7 

L H L L L 
L H H H H Enable and read register 

L J. I L L 
Latch and read register L J. h H H 

L L X NC NC Hold 

H L X NC Z 
Disable outputs H H Dn On Z 

H High voltage level 
h High voltage level one set-up time prior to the Hlgh-to-Low E transition 
L Low voltage level 
I Low voltage level one set-up time prior to the High-to-Low E transition 
NC = No change 
X Don't care 
Z High impedance ·orr state 
J. = High-to-Low E transition 

FUNCTION TABLE, 74ALS574A 
INPUTS INTERNAL OUTPUTS 

OPERATING MODE 
OE CP On REGISTER Qo• Q 7 

L i I L L 
Load and read register L i h H H 

L + X NC NC Hold 

H i On Dn Z 
Disable outputs H X X X Z 

H High voltage level 
h High voltage level one set-up time prior to the low-to-High clock transition 
L Low voltage level 
I Low voltage level one set-Up nme prior to the Low-to-Hlgh clock transition 
NC = No change 
X Don'teare 
Z High impedance ·orr state 
i Low-to-High clock transition 
+ Not a Low-to-High clock transition 
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Signetlcs ALS Products Product Specification 

Latches/Flip-Flops 74ALS573B,74ALS574A 

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 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to +150 °C 

RECOMMENDED OPERATING CONDITIONS 
UMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

Vlfj High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 mA 

IOH High-level output current -2.6 mA 

IOL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 °C 
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Latches/Flip-Flops 74ALS573B,74ALS574A 

DC ELECTRICAL CHARACTERIST CS lOVer recommended ooeratina free-air temoerature ra!!lle unless otherwise noted.} 

TEST CONDITIONS 1 
UMITS 

SYMBOL PARAMETER 
Typ;! 

UNIT 
Min Max 

VCC±10%, VIL = MAX, VIH = MIN IOH=-O·4mA Vee-2 V 
VOH High-level output voltage 

Vee= MIN, VIL = MAX, VIH = MIN 10H=MAX 2.4 ~.2 V 

VOl.. Low-level output voltage 
Vee = MIN, VIL = MAX 10L = 12mA 0.25 0.4 V 

VIH=MIN 10L = 24mA 0.35 0.5 V 

VIK Input clamp voltage Vee = MIN, II = 11K -0.73 -1.2 V 

II 
Input current at maximum Vee = MAX, VI = 7.0V 100 jIA 
input voltage 

IIH High-level input current Vee = MAX, VI = 2.7V 20 jIA 

IlL Low-level input current I 74ALS573B Vee = MAX, VI = 0.4V -0.1 mA 

I 74ALS574A -0.2 mA 

Off-state output current, 
10ZH High-level voltage applied Vee = MAX, Va = 2.7V 20 jIA 

10Zl. 
Off-state output current, 

Vee = MAX, Va = 0.4V -20 ~ Low-level voltage applied 

10 Output currentS Vee = MAX, Va = 2.25V -30 -112 mA 

ICCH 7 12 mA 

ICCl 74ALS573B Vee = MAX 13 21 mA 
Supply current 

leez 15 24 mA 
lee (total) 

ICCH 10 16 mA 

ICCl 74ALS574A Vee = MAX 17 27 mA 

Iccz 18 28 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended aperabng condlbans for the appllCBble type. 
2. All typical values are at Vee S 5V, TA • 25'C. 
3. The output conditions have been chosen to produce a current that closely approximates one half of the true short-clrcutt current, los 
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Latches/Flip-Flops 74ALS573B, 74ALS574A 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V ±10% 

UNIT 
CL = 50pF 
RL = 5000 

Min Max 
tpLH Propagation delay 2.0 10.0 

tpHL D,toO, Waveform 2 2.0 10.0 ns 

tpLH Propagation delay 4.0 12.0 

tpHL EtoO, Waveform 1 4.0 12.0 ns 

tpZH Output Enable time 74ALS573B Waveform 4 2.0 9.0 
tpZL to High or low level Waveform 5 4.0 11.0 ns 

tpHZ Output Disable time Waveform 4 1.0 9.0 

tpLZ to High or Low level Waveform 5 2.0 11.0 ns 

fMAX Maximum Clock frequency Waveform 1 45 MHz 

tpLH Propagation delay 3.0 12.0 

tpHL CP to 0, Waveform 1 4.0 12.0 ns 

tpZH Output Enable time Waveform 4 2.0 9.0 
tpZL to High or low level 74AlS574A 

Waveform 5 4.0 11.0 ns 

tpHZ Output Disable time Waveform 4 1.0 9.0 

tpLZ to High or low level Waveform 5 2.0 11.0 ns 

AC SETUP REQUIREMENTS 
LIMITS 

TA = OOC to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V ±10% 

UNIT CL = 50pF 
RL = 5000 

Min Max 

ts(H) Set-up lime Waveform 3 6.0 
ts(l) On to E Waveform 3 6.0 ns 

th(H) Hold time Waveform 3 6.0 
th(l) On to E 74AlS573B Waveform 3 6.0 ns 

tw(H) E Pulse width, High Waveform 1 10.0 ns 

tstH) Mt-uptlme Waveform 3 b.U 

ts(l) On 10CP Waveform 3 6.0 ns 

th(H) Hold time Waveform 3 1.0 
th(l) On toCP 74AlS574A Waveform 3 1.0 ns 

\v(H) CP Pulse width, Waveform 1 8.0 

twILl High or Low Waveform 1 12.0 ns 
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Latches/Flip-Flops 

AC WAVEFORMS 

E,CP 

In .... 

'~~,V~M _______ '_~~)tV-M------
Waveform 1. Propagation Delay, Clock And Enable 
inpute To Output, Enable and Clock P"',, Widtha, 

and Maximum Clock Frequency 

Product Specification 

74ALS573B,74ALS574A 

Waveform 2. Propagation Delay For Data 
To Outputs 

Waveform 3. Data Setup And Hold Times 

Waveform 4. 3-St"8 Output Enablellme To High 
Level And Output Disable Time From High Level 

Waveform 5. 3·State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

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

The shadad areas indicate when the Input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

Vcc 

L7.OV 

Test Circuit For 3·State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 

tpZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Tenmination resistance should be equal to ZOUT of 

pulse generators. 
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Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
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Signetics 

ALS Products 

FEATURES 

Octal bidirectional bus interface 

3-state buffer outputs sink 24mA 
and source 1SmA 

The -1 version sinks 48mA IOL 
within the ±S% V CC range 

DESCRIPTION 
The 74ALS620A and 74ALS623A are 
octal bus transceivers featuring 3-state 
bus-compatible outputs in both send and 
receive directions. The 74ALS620A is an 
inverting version of the 74ALS623A. The 
outputs are capable of sinking 24mA and 
sourcing upto lSmA, providing very good 
capacitive drive characteristics. The 
outputs for the 74ALS620A-1 and 
74ALS623A-1 are capable of sinking up 
to 48mA when within the ±S% Vee range. 
These octal bus transceivers are de
signed for asynchronous two-way com
munication between data busses . The 
control function implementation allows for 
maximum flexibilty in timing. These de
vices allow data transmission from the A 
bus to the B bus or from B bus to A bus, 
depending upon the logic levels at the 
Enable inputs (OESA and OEAB). The 
Enable inputs can be used to disable the 
device so that the busses are effectively 
isolated. The dual-enable configuration 
gives the 'ALS620A and 'ALS623A the 
capability to store data by the simultane-

PIN CONFIGURATION 

74ALS62DA 

October 8,1987 

74ALS620A 1 74ALS620A-1 
74ALS623A 1 74ALS623A-1 
Transceivers 
74ALS620AJ620A-1 Octal Bus Transceiver, Inverting (3-State) 
74ALS623AJ623A-1 Octal Bus Transceiver, Non-Inverting (3-State) 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74ALS620A/620A-l 4ns 33mA 

74ALS623A1623A-l 4ns 38mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES vee = 5V±1D%; TA = DOC to +7DoC 

20-Pin Plastic DIP 74ALS620AN, 7AL620A-1N, 74ALS623AN, 7AL623A-1N 

20-Pin Plastic SOL 74ALS623AD, 7AL623A-1D, 74ALS623AD, 7AL623A-1D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74ALS(U.L.) LOADVALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Ao-A." Bo-B7 Data inputs 1.0/1.0 20J,lA/20J.lA 

OEBA,OEAB Output enable inputs 1.0/1.0 2OJ,lA/20J.lA 

An' Bn Data outputs 750/240 15mA/24mA 

An' Bn Data outputs (-I version) 750/480 15mA/48mA 

NOTE: 
One (1.0) ALS Unit Load is defined as: 20j.tA in the High state and 0.1 rnA In the Low state. 

ous enabling of OEBA and OEAB. Each 
output reinforces its input in this trans
ceiver configuration. Thus, when both 
control inputs are enabled and all other 
data sources to the two sets of the bus 

LOGIC SYMBOL 

74ALS62DA 

23456789 

OEAB 

19 OEBA 

Vce - Pin 20 
GND _ Pin 10 

So B, a. B3 B. B5 B. B7 

18 17 16 15 14 13 12 11 

5-175 

lines are at high impedance, both sets of 
bus lines (16 in all) will remain at their last 
states. 

LOGIC SYMBOL(IEEElIEC) 

74ALS62DA 

853-0020-90859 



Signetics ALS Products 

Transceivers 

PIN CONFIGURATION 

74ALS623A 

LOGIC DIAGRAM 

Vcc - Pin 20 

GND- Pin 10 

74ALS620A 

October 8,1987 

Product Specification 

74ALS620A, 74ALS620A-1, 74ALS623A, 74ALS623A-l 

LOGIC SYMBOL 

74ALS623A 

23456789 

Au A, Ao A, A" As A" A7 
OEAB 

19 OEBA 

18 17 16 15 14 13 12 11 

Vcc - Pin 20 

GND_Pin 10 

74ALS623A 

5-176 

LOGIC SYMBOL(IEEEIIEC) 

74ALS623A 

FUNCTION TABLE 
INPUTS OPERATING MODES 

OEBA OEAB 74ALS620A 

H 
L 
X 
Z 

L 

H 

H 

L 

L B data to A bus 

H A data to B bus 

L Z 

B data to A bus 
H 

A data to B bus 

High voltage level 
Low voltage level 
Don't care 
High impedance "off' state 

74ALS623A 

B data to A bus 

A data to B bus 

z 
B data to A bus 

A data to B bus 



Signetlcs ALS Products Product Specification 

TransGeivers 74ALS620A, 74ALS620A-1, 74ALS623A, 74ALS623A-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 RAllNG UNIT 

Vee Supply voltage -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

I All versions 48 mA 
lOUT Current applied to output in Low output state 

I -1 version only 96 mA 

TA Operating free-air temperature range o to +70 DC 

TSTG Storage temperature -65 to +150 DC 

RECOMMENDED OPERATING CONDITIONS 

UMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 mA 

IOH High-level output current -15 mA 

IOL Low-Jevel output current I All versions 24 mA 

I -1 version only 481 mA 

TA Operating free-air temperature range 0 70 "C 

NOTE: 1. The 48 rnA limit applies only under the condition of Vee _ S.OV±5%. 
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Signetics ALS Products Product Specification 

Transceivers 74ALS620A, 74ALS620A-l, 74ALS623A, 74ALS623A-l 

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

UMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vcc ± 10% IOH = -O.4mA Vcc ·2 V 

VOH High·level output voltage 
VIL = MAX 

IOH = -3mA 2.4 3.2 V 
Vce=MIN 

VIH =MIN 

IOH = ·15mA 2.0 V 

All Iot_ = 12mA 0.25 0.4 V 

versions 
Vcc = MIN VIL = MAX 

IOL = 24mA 0.35 0.5 V 
VOL Low·level output voltage VIH = MIN 

·1 version Vcc =4.75V IOL = 48mA 0.35 0.5 V 

VIK Input clamp voltage Vec = MIN. II = 11K -0.73 ·1.5 V 

OEBA or Vce = MAX. VI = 7.0V 0.1 mA Input current at OEAB 
II maximum 

AorB input voltage 
ports Vcc = MAX. VI = 5.5V 0.1 mA 

IIH High·level input current3 Vcc = MAX. VI = 2.7V 20 jJA 

IlL Low·level input current3 Vcc = MAX. VI = O.4V -0.1 mA 

10 Short-circuit output current Vcc = MAX.Vo = 2.25V ·30 ·112 mA 

ICCH 24 34 mA 

74ALS620A 
ICCL Vcc= MAX 42 49 mA 

74ALS620A·l 

Icc 
Supply Iccz 45 52 mA 
current 
(total) ICCH 29 43 mA 

74ALS623A ICCL Vcc = MAX 41 50 mA 
74ALS623A·1 

Iccz 46 55 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 Vee = 5V. TA = 25"C. 
3. For VO ports. the parameters IIH and IlL include the off-state current. 
4. The output conditions have been chosen to produce current that closely approximates one half of the true short-circuit output current. los. 
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Signetics ALS Products Product Specification 

Transceivers 74ALS620A, 74ALS620A-l , 74ALS623A, 74ALS623A-l 

AC ELECTRICAL CHARACTERISTICS 

L1MIT~ 

TA = O°C to +70°C 
Vee =5V±10% 

SYMBOL PARAMETER TEST CONDITION CL = 50pF UNIT 

tpLH Propagation delay 
Waveform 1 

tpHL An to Bn, Bn to An 

tpZH Output Enable time Waveform 3 
tpZL OEBA to An Waveform 4 

tpHZ Output Disable time Waveform 3 
tpLZ OEBA to An Waveform 4 

74ALS620A 
tpZH Output Enable time 74ALS620A-1 Waveform 3 
tpZL OEAB to Bn Waveform 4 

tpHZ Output Disable time Waveform 3 
tpLZ OEAB to Bn Waveform 4 

tpLH Propagation delay Waveform 1 
tpHL An to Bn, Bn to An 

tpZH ~tput Enable time Waveform 3 

tpZL ~toAn Waveform 4 74ALS623A 

tpHZ Output Disable time 74ALS623A-1 Waveform 3 
tpLZ ~toAn Waveform 4 

tpZH Output Enable time Waveform 3 
tpZL OEABto Bn Waveform 4 

tpHZ Output Disable time Waveform 3 
tpLZ OEAB to Bn Waveform 4 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs 

OEBA 

OEAB 

Ar,or ~ 
OV 

Waveform 3. 3-5tate Output Enable Time To High 
Level And Output Disable Time From High Level 

---_---/ 

RL = soon 
Min Max 

2.0 10.0 
2.0 10.0 ns 

2.0 17.0 
3.0 25.0 ns 

2.0 12.0 
2.0 18.0 ns 

2.0 18.0 
3,0 25.0 

ns 

2.0 12.0 ns 
3.0 18.0 

2.0 13.0 
2.0 11.0 ns 

2.0 22.0 
3.0 22.0 ns 

2.0 16.0 
2.0 19.0 ns 

2.0 22.0 
3.0 22.0 ns 

2.0 16.0 
2.0 19.0 

ns 

Ar,or E\, 

Waveform 2. For Non-Inverting Outputs 

:::: =t::~ ¥.P: k 
Ar,or BnVM VOL+O•3V 

...... 
Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, Vu = 1.3V. 
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Signetlcs ALS Products Product Specification 

Transceivers 74ALS620A, 74ALS620A-1 , 74ALS623A, 74ALS623A-l 

TEST CIRCUIT AND WAVEFORMS 

Test Circuil For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 

IpZL closed 

All other open 

DEFINITIONS 

t-,7.OV 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

October 8, 1987 

FAMILY 

74ALS 

5-180 

1---- I w ----<I AMP (V) 

1'--------"1--t--- O.3V 

ITut(l~ 

ITHL(I,) 

..k-=-------;;;;:;-~--t--- AMP (V) 

1---- I w ----<I O.3V 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V 1MHz 500ns 2.0n5 2.0ns 



Signetics 

ALS Products 

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 IOL 
within the ±50/0 V cc range 

DESCRIPTION 

The 74ALS645A 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 (OE) input for easy cas
cading and TransmitlReceive(TiR) input 
fordirectioncontrol. The 74ALS645A-1 is 
the same as the 74ALS645A except that 
the B port sinks 48 mA within the ±50/0 Vee 
range. 

PIN CONFIGURATION 

vee 

", 

At Be 
Ao a, 

Ao 110 

110 

As Bo 
Ao Bs 

Ar Bo 

TOP VIEW 

October 31, 1988 

74ALS645A, 74ALS645A-1 
Transceivers 
Octal Transceivers ( 3-State ) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS645A 7.0ns 34rnA 
74ALS645A-1 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee =5V±10%; TA = DOC 10 +7000 

2O-Pin Plastic DIP N74ALS645AN, N7AL645A-1N 

2O-Pin Plastic SOL N74ALS645AD, N7AL645A-1O 

INPUT AND OUTPUT LOADING AND FAN·OUTTABLE 
74ALS(U.L.) LOADVALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao- "-r 90- 97 Data inputs 1.011.0 2OJ.IAI0.1mA 

~ Output enable input (active Low) 1.0/1.0 2OJ.IAIO.1 mA 

TIR Transmit/Receive input 1.0/1.0 2OJ.IAIO. 1 mA 

Ao-A7 A port outputs 750/240 15mAl24mA 

Bo- B7 B Port outputs 750/240 15mAl24mA 

Bo- B7 B Port outputs (-1 version) 750/480 15mAl48mA 

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

LOGIC SYMBOL 

19 OE 

1 T/R 

vee. Pin 20 

GND. Pin 10 

23456789 

18 17 16 15 14 13 12 11 

5-181 

LOGIC SYMBOL(IEEE/IEC) 

853-0597-94955 



Signetics ALS Products 

Transceivers 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

OE T/R 

L L Bus B data to Bus A 

L H Bus A data to Bus B 

H X Z 

LOGIC DIAGRAM 

VCC.pln 20 

GND.pin 10 

H;High voltage level 
L;Low voltage level 
X;Don't care 
Z;High impedance "off· state 

Product Specification 

74ALS645A,74ALS645A-l 

ABSOLUTE MAXIMU M 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 -05to +70 V 

VIN Input voltage -0.5 to +7 0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5 5 V 

I All versions 48 mA 
lOUT Current applied to output in Low output state 

I -1 version only 96 mA 

TA Operating free-air temperature range o to +70 °C 

TSTG Storage temperature -65 to +150 °C 

RECOMMENDED OPERATING CONDITIONS 

I 
UMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

-~ 

Vee Supply voltage 4.5 50 5.5 V 

VIH High-level input voltage 20 V 

Vil LOW-level input voltage 0.8 V 

11K Input clamp current -18 mA 

IOH High-level output current -15 mA 

10l Low-level output current I All versions 24 mA 

I -1 version only 481 mA 
--

T4 Operating free-air temperature range 0 70 °C 

NOTE: 1 The 48 mA limit applies only under the condition of Vee; S.OV±S%. 
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Signetlcs ALS Products Product Specification 

Transceivers 74ALS645A, 74ALS645A-1 

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

UMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee ± 10% 10H = -0.4mA Vee -2 V 

VOH High-level output voltage 
VIL = MAX 

10H = -3mA 2.4 3.2 V 
Vee = MIN 

VIH = MIN 

10H = -15mA 2.0 V 

All 
Vee = MIN 

10L = 12mA 0.25 0.4 V 

versions 
Vil = MAX 

10l = 24mA 0.35 0.5 V 
VOL Low-level output voltage VIH = MIN 

-1 version Vee =4.75V 10l = 48mA 0.35 0.5 V 

VIK Input clamp voltage Vee = MIN. II = 11K -0.73 -1.5 V 

II Input current at maximum 
input voltage - DE or TiA' 

Vee = MAX. VI = 7.0V 0.1 mA 

II Input current at maximum Vee = MAX. VI = 5.5V 0.1 mA 
input voltage - A or B ports 

IIH High-level input current3 Vee = MAX. VI = 2.7V 20 !IA 

III Low-level input current3 Vee = MAX. VI =0.4V -0.1 mA 

10 Short-circuit output current4 Vee = MAX.Vo = 2.25V -30 -112 mA 

leeH 28 45 mA 

Icc Supply current (total) leel Vee = MAX 40 55 mA 

leez 
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 Vee = SV. TA = 2soe. 
3. For VO ports. the parameters IIH and IlL include the off-state current. 
4. The output conditions have been chosen to produce current that closely approximates one half of the true short-circuit output current. los' 
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Transceivers 74ALS645A, 74ALS645A-1 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA = O°C 10 +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee =5V±100/0 

UNIT CL = 50pF 

RL = soon 
Min Max 

tpLH Propagation delay 
Waveform 1 

2 10 

tpHL An to Bn' Bn to An 2 10 ns 

tpZH Output Enable time Waveform 2 3 20 

tpZL to High or Low level Waveform 3 3 20 ns 

tpHZ Output Disable time Waveform 2 2 10 
IpLZ to High or Low level Waveform 3 4 15 ns 

AC WAVEFORMS 

Waveform 1. Propagation OeJay For 
Non-In","lng Output 

W.v.form 2. 3·State OutP'lt Enllble Time To High Level 
And OUtput DI .. b .. Time From High IAvel 

Wavefonn 3. 3·State Output Enable Timtl To Low 
Le .... 1 And Output Dlaable TIIM From Low LrI" 

NOTE: For all waveforms. V M = 1.3V. 

TEST CIRCUIT AND WAVEFORMS 

Tesl Circuli For 3·Slale OUlpuls 

SWITCH POSITION 

TEST SWITCH 

IpLZ closed 

IpZL closed 

All other open 

DEFINITIONS 

L,.ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal 10 ZOUT of 

pulse generators. 

October 31. 1988 

FAMILY 

74ALS 

5-184 

10---- t w -----01 AMP (V) 

10% 
l'-~,;....------::.r.-II--- 0.3V 

80% 

10---- t w -.......,---01 O.3V 

VM = 1.3V 

Inpul Pulse Deflnilion 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rale tw tTLH tTHL 

3.5V lMHz 500ns 2.0ns 2.0ns 



Signetics 

ALS Products 

FEATURES 
• Combines '245 and '374 type 

functions in one chip 

Independent registers for A and B 
buses 

Multiplexed real-time and stored 
data 

Choice of non-inverting and 
inverting data paths 

3-state outputs 

• The -1 version sinks 48mA IOL 
within the ±5% Vee range 

DESCRIPTION 

The 74ALS646/74ALS646-1 and 
74ALS648/74ALS648-1 Transceivers/ 
Registers consist of bus transceiver cir
cuits with 3-state outputs , D-type flip
flops, and control circuitry arranged for 
multiplexed transmission of data directly 
from the input bus or the internal registers. 
Data on the A or B bus will be clocked into 
the registers as the appropriate clock pin 
goes High. Output Enable (OE), direction 
(DIR) and Select (SAB, SBA) pins are 
provided for bus management. The 
74ALS646-1 and 74ALS648-1 will sink 
48mA if the Vee is limited to S.OV±O.2SV. 

PIN CONFIGURATION 

'ALS6461' ALS646-1 

SAB CPBA 

DIR SBA 

AD Ce 

A, .. 
A, 

A3 

A, B, 

A. 

A. 

GND 

TOP VIEW 

October 2S, 1988 

7 4ALS646 I 74ALS646-1 
7 4ALS648 I 74ALS648-1 
Transceivers/Registers 
'ALS646/646-1 Octal Transceiver/Register, Non-Inverting (3-state) 
'ALS648/648-1 Octal Transceiver/Register, Inverting (3-state) 
Preliminary Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74ALS646/646-1 SOMHz 50mA 

74ALS648/648-1 50MHz 54mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES vec = 5V±10%; TA = O°C to +70°C 

24-PIn Plastic Dip (300 mil) 74ALS646N, 74ALS646-IN. 74ALS648N. 74ALS648-IN 

24-Pln PlastiC SOL 74ALS646D. 74ALS646-ID. 74ALS648D. 74ALS648-1D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74ALS(U.L.) LOAD VALUE 

DESCRIPTION HIGHILOW HIGH/LOW 

AD - A7 A inputs 1.012.0 20j.lAlO 2mA 

Bo - B7 B inputs 1.0/2.0 20j.lAlO.2mA 

CPAB A-to-B clock input 1.0/2.0 20j.tAIO 2mA 

CPBA B-to-A clock input 1.0/2.0 20j.tAIO.2mA 

SAB A-to-B select input 1.0/20 20j.tA/0.2mA 

SBA B-to-A select input 1.0/2.0 20j.tA/0.2mA 

DIR Data flow directional control input 1.0/2.0 20j.tA/0 2mA 

OE Output enable input 1.0/2.0 20j.tA/0.2mA 

An' Bn Outputs 750/240 15mA/24mA 

An' Bn Outputs (-I version) 750/480 ISmA/48mA 

NOTE: 
One (1.0) AlS Unit load IS defined as: 20)1A in the High state and 0 1mA in the low state. 

LOGIC SYMBOL 

'ALS6461'ALS646-1 

CPAB 
SA • 

3 DIR 
23 CPBA 

22 S" 
21 OE 

vcc' P,n24 
GND ... Pin 12 

4 5 .. 7 8 9 10 11 

20 19 18 17 16 15 14 13 

5-185 

LOGIC SYMBOL(IEEEIIEC) 

'ALS646rALS646-1 



Signetics ALS Products 

Transceivers/Registers 

PIN CONFIGURATION 

'ALS648f ALS648-1 

CPAB Vee 

SAB CPBA 

DIR SB' 

A, Oe 

A, .. 
A, S, 

" ., 
A, B, 

A, B. 

A, .. 
" .. 

GND ., 
TOP VIEW 

The following examples demonstrate the 

four fundamental bus-management 

functions that can be performed with the 

REAL l1ME BUS TRANSFER 
8US S TO BUSA 

OE D1R CPU CPBA SAl S8A 

October 25, 1988 

Preliminary Specification 

74ALS646]4ALS646-1,74ALS648]4ALS648-1 

lOGIC SYMBOL 

'ALS6481'ALS648-1 

CPAB 
SAB 

, DR 
23 CPBA 

22 S8A 
21 OE 

Vee' Pin 24 
GND. Pin 12 

4 5 6 7 8 9 10 11 

2:0 18 18 17 16 15 14 13 

'ALS646/'ALS646-1 and 'ALS648/'ALS648-1. 

lOGIC SYMBOl(IEEE/IEC) 

'ALS648f ALS648-1 

The DIR determines which bus will 

The select pins determine whether data is stored receive data when the OJ: pin is Low. 

or transferred through the device in real time. 

REAL TIME BUS TRANSFER 
BUSA TO BUS B 

OE DlA CPAB CPSA SAa S8A 

STORAGE FROM 
A,B,QRAANOB 

Oe DIR CPAB CPIlIA SAa SSA 

5-186 

TRANSFER stORED DATA 
TOAOR8 

OE OIR CPAB CPSA BAa SBA 

HorL X 

H HorL 



Signetics ALS Products Preliminary Specification 

Transceivers/Registers 74ALS646,74ALS646-1,74ALS648.74ALS648-1 

FUNCTION TABLE 

INPUTS 

OE DIR CPAB CPBA 

X X t X 
X X X t 
H X t t 
H X H or L H or L 

L L X X 
L L X H or L 

L H X X 
L H H or L X 

H= High voltage level 
L= Low voltage level 

DATA 1/0 OPERATING MODE 

SAB SBA An Bn 'ALS646/,ALS646-1 'ALS648/'ALS648-1 

X X Input Unspec' Store A, B unspecified Store A, B unspecified 
X X Unspec' Input Store B, A unspecified Store B, A unspecified 

X X 
Input Input Store A and B data Store A and B data 

X X Isolation, hold storage Isolation, hold storage 

X L Output Input 
Real time B data to A bus Real time B data to A bus 

X H Stored B data to A bus Stored B data to A bus 

L X Real time A data to B bus Real time A data to B bus 
H X Input Output 

Store-A data to B bus Stored A data to B bus 

'= The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data Input functions are always 
enabled, I e., data at the bus pins Will be stored on every Low-to-High transition of the clock. 
t =Low-to-High clock transition 
X=Don't care 

LOGIC DIAGRAM 

'ALS6461' ALS646-1 

AO 

I 
I ~ r 
! 
! 

.,J 

~~----------~ ~----------~/ V 
To 7 other channel. 

'ALS6481' ALS648-1 

'0 

To 7 other channels 

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 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee V 

lOUT Current applied to output in Low output state (All versions) 48 mA 

lOUT Current applied to output in Low output state (-1 version) 96 mA 

TA Operating free-air temperature range o to +70 °C 

TSTG I 
Storage temperature -65 to +150 °C 

October 25, 1988 5-187 



Signetics ALS Products Preliminary Specification 

Transceivers/Registers 74ALS646,74ALS646-1,74ALS648,74ALS648-1 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

VCC Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 mA 

IOH High-level output current -15 mA 

10L Low-level output current I All versions 24 mA 

I -1 version 481 mA 

TA Operating free-air temperature range 0 70 °C 

1. The 48 mA limit applies only under the condition of Vcc=5.0V±5%. 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vcc ± 10% 10H = -0.4mA VcC -2 V 

VOH High-level output voltage 
VIL = MAX 

IOH = -3mA 2.4 3.2 V 
Vcc=MIN 

VIH = MIN 

IOH = -15mA 2.0 V 

All 
Vcc=MIN 

IOL = 12mA 0.25 0.4 V 

versions 
VIL = MAX 

IOL = 24mA 035 0.5 V VOL Low-level output voltage VIH =MIN 

-1 version Vee =4.75V IOL = 48mA 035 0.5 V 

VIK Input clamp voltage Vcc = MIN, II = 11K -0.73 -1.2 V 

Input current at Control inputs VCC = MAX, VI = 7.0V 0.1 mA 

II maximum 
input voltage A or B ports Vcc = MAX, VI = 5.5V 0.1 mA 

IIH High-level input current3 Vcc = MAX, VI = 2.7V 20 j.lA 

III Low-level input current3 Vee = MAX, VI = 0 4V -0.2 mA 

10 Short-circuit output current4 Vcc = MAX,Vo = 2.25V -30 -112 mA 

ICCH 47 76 mA 

'ALS646 ICCl 55 88 mA 
'ALS646-1 

mA 
Supply current Iccz 55 88 

Icc Vcc= MAX 
(total) 

ICCH 47 76 mA 

'ALS648 
ICCl 57 88 mA 

'ALS648-1 

Iccz 57 88 mA 

NOTES: 
1. For condlnons shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee - 5V, TA - 25'C. 
3 For VO ports, the parameters IIH and IlL include the off-state current. 
4. The output condinons have been chosen to produce current that closely approximates one half of the true short-circuit output current, los. 
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Transceivers/Registers 74ALS646,74ALS646-1 ]4ALS648]4ALS648-1 

AC ELECTRICAL CHARACTERISTICS for 'ALS6461'ALS646·1 

LIMITS 
TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION Vee =5V±10% UNIT 
CL = 50pF 

RL = 500n 

Min Max 

fMAX Maximum clock frequency Waveform 1 40 MHz 

tpLH Propagation delay Waveform 1 10 30 
tpHL CPBA or CPAB to Bn or An 5 17 ns 

tpLH Propagation delay 5 20 

tpHL An to Bn or Bn to An Waveform 2, 3 3 12 ns 

tpLH Propagation delay 15 35 

tpHL SBA to An or SAB to Bn (A or BLow) Waveform 2, 3 5 20 ns 

tpLH Propagation delay 8 25 
tpHL SBA to An or SAB to Bn (A or B High) Waveform 2, 3 5 20 ns 

tpZH Output Enable time Waveform 5 3 17 
tpZL OE to An or Bn Waveform 6 5 20 ns 

tpHZ Output Disable time Waveform 5 1 10 

tpLZ OE to An or Bn Waveform 6 2 16 ns 

tpZH Output Enable time Waveform 5 10 30 

tpZL DIR to An or Bn Waveform 6 5 25 ns 

tpHZ Output Disable time Waveform 5 1 10 
tpLZ DIR to An or Bn Waveform 6 2 16 ns 

AC ELECTRICAL CHARACTERISTICS for 'ALS6481'ALS648·1 

LIMITS 
TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee = 5V±10% 

UNIT CL = SOpF 

RL = soon 

Min Max 

fMAX Maximum clock frequency Waveform 1 40 MHz 

tpLH Propagation delay Waveform 1 8 30 

tpHL CPBA or CPAB to Bn or An 5 20 ns 

tpLH Propagation delay 3 17 

tpHL An to Bn or Bn to An Waveform 2, 3 2 10 ns 

tpLH Propagation delay 5 39 

tpHL SBA to An or SAB to Bn (A or BLow) Waveform 2, 3 4 22 ns 

tpLH Propagation delay 6 25 

tpHL SBA to An or SAB to Bn (A or B High) Waveform 2, 3 6 21 ns 

tpZH Output Enable time Waveform 5 4 22 

tpZL OE to An or Bn Waveform 6 4 22 ns 

tpHZ Output Disable time Waveform 5 1 10 

tpLZ OE to An or Bn Waveform 6 2 15 ns 

tpZH Output Enable time Waveform 5 4 27 

tpZL DIR to An or Bn Waveform 6 3 19 ns 

tpHZ Output Disable time Waveform 5 1 14 

tpLZ DIR to An or Bn Waveform 6 2 15 ns 
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AC SETUP REQUIREMENTS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
VCC =5V±10% 

UNIT CL = 50pF 

ts(H) Setup time, High or Low Waveform 4 
ts(L) An or Bn to CPAB or CPBA 

th(H) Hold time, High or Low Waveform 4 
th(L) An or Bn to CPAB or CPBA 

'v,(H) Pulse width, High or Low Waveform 1 
tw(L) CPABor CPBA 

AC WAVEFORMS 

CPBA 111 MAX 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

Waveform 3. Propagation Delay, An or Bn to 
Bn or An and SBA or SAB to An or Bn 

OE~VM 

RL = 5000 

Min Max 

10 
10 

ns 

0 ns 
0 

12.5 ns 
12.5 

Waveform 2. Propagation Delay, An or Bn 10 
Bn or An and SBA or SAB 10 An or Bn 

CPBA 
or 

CPAB 

Waveform 4. Data Setup And Hold Times 

M 

DIR ---/ ~ \>zH)t1 ~ t'""P-HZ---:t::T"" ..... -V-O-WO.3V 

An or Bn VM 
OV 

:. =>r.:.c,1¥.·:' k 
An or Bn,VM VOL+O.3V 

Waveform 5. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

..... 
Waveform 6. 3·State Outpul Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.3V. 
The shaded areas indicate when the Input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 

Test Circuit For 3·State and Open Collector Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLZ' tpZL closed 

Open Collector closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitanoe includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistanoe should be equal to ZOUT of 

pulse generators. 

October 25, 1988 

FAMILY 

74ALS 

5-191 

10---- 1 w ----<I AMP 

l"-'l.IIZI.----...JJI:l&...:lr -+-- O.3V 

tlHL (t f ) 

tTLH (t,) 

1'----1 w ----<I O.3V 

VM = 1.3V 

Input Pulse Deflnition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.5V 1MHz 500ns 2.0ns 2.0ns 



Signetics 

ALS Products 

FEATURES 

Independent registers for A and B 
buses 

Multiplexed real-time and stored 
data 

Choice of non-inverting and 
inverting data paths 

3-state outputs 

• The -1 version sinks 48mA tOL 
within the ±S% Vee range 

DESCRIPTION 

The 74ALS651 and 74ALS652 Transceiv
ers/ Registers consist of bus transceiver 
circuits with 3-state outputs, D-type flip
flops, and control circuitry arranged for 
multiplexed transmission of data directly 
from the input bus orthe internal registers. 
Data on the A or B bus will clocked into the 
registers as the appropriate clock pin goes 
High. Output Enable (OEAB, OEBA) and 
Select (SAB, SBA) pins are provided for 
bus management. The 74ALS651-1 and 
74ALS652-1 will sink 48mA if the Vee is 
limited to 5.0V±0.25V. 

PIN CONFIGURATION 

'ALS6511"ALS651-1 

Vee 

SAB CPBA 

OEAB SBA 

A, B, 

A, B, 

A, B, 

A, B, 

A, B, 

A, B, 

GNO B, 

TOP VIEW 

October 12, 1988 

7 4ALS65 1 I 7 4ALS651-1 
74ALS652 I 74ALS652-1 
Transceivers/Registers 
74ALS651/651-1 Octal Transceiver/Register, Inverting (3-state) 
74ALS652/652-1 Octal Transceiver/Register, Non-Inverting (3-state) 
Preliminary Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74ALS651/651-1 50MHz 48mA 

74ALS652/652-1 50MHz 50mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES 
vee = 5V±10%; TA = O°C to +70°C 

24-Pm PlastiC Dip 74ALS651 N,74ALS651-1 N,74ALS652N,74ALS652-1 N 

24-Pln Plastic SOL 74ALS651 D,74ALS651-1 D,74ALS652D,74ALS652-1 D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOADVALUE 

PINS 
74ALS(U.L.) 

DESCRIPTION HIGH/LOW HIGH/LOW 

Ao- A7 A inputs 1.0/2.0 20JlAlO.2mA 

Bo - B7 B inputs 1.0/2.0 20JlAlO.2mA 

CPAB A-to-B clock input 1.0/2.0 20JlA!0.2mA 

CPBA B-to-A clock input 1.0/2.0 20JlA!0.2mA 

SAB A-to-B select input 1.0/2.0 20 IlA/O. 2mA 

SBA B-to-A select input 1.0/2.0 201lA/O.2mA 

OEAB A-to-B output enable input 1.0/2.0 20llA/O 2mA 

OEBA B-to-A output enable input 1.0/2.0 201lA/O.2mA 

An' Bn Outputs 750/240 15mA/24mA 

An' Bn Outputs (-1 version) 7501480 15mA/48mA 

NOTE. 
One (1.0) ALS Unit Load is defined as. 201lA In the High state and 0.1mA In the Low state. 

LOGIC SYMBOL 

'ALS651rALS651-1 

4 5 6 7 8 9 10 11 

CPAB 

SAB 

3 OEAB 
23 CPBA 

22 SBA 
21 OEBA 

vcc' Pin 24 
GND", Pin 12 

20 19 18 17 16 15 14 13 

5-192 

LOGIC SYMBOL(IEEE/IEC) 

'ALS651I'ALS651-1 
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Transceivers/Registers 74ALS651 , 7 4ALS651-1 , 7 4ALS652, 7 4ALS652-1 

PIN CONFIGURATION 

'ALS652/'ALS652-1 

CPAB 

SAB 

OEAB 

Ao 

A, 

A, 

A, 

A, 

A, 

A, 

A, 

OND 

TOP VIEW 

Vee 

CPSA 

SBA 

.. 
S, .. ., 
B, 

B, .. 
a, 

LOGIC SYMBOL 

'ALS652/'ALS652-1 

4 5 6 7 8 9 10 11 

CPA. 
SAB 
OEAB 
CPBA 

22 SBA 
21 OEBA 

Vee: Pin 24 
GND ... Pin 12 

20 19 18 17 16 15 14 13 

The following examples demonstrate the four and 'ALS652/'ALS652-1. 

fundamental bus-management functions that The select PinS determine whether data IS 

can be performed with the 'ALS651/'ALS651-1 stored or transferred through the device in 

REAL TIME SUS TRANSFER 
BUS B TO BUSA 

REAL TIME BUS TRANSFER 
BUS ATO BUS B 

STORAGE FROM 
A,B,ORAANOB 

LOGIC SYMBOL(IEEE/IEC) 
'ALS652/'ALS652-1 

real time. 

The output enable pins determine the direc

tion of the data flow 

TRANSFER STORED DATA 
TO A OR B 

OEAS OE'BA CPAB CPSA SAB S8A 

X 

DEAS oeSA CPAB CPSA SAB S8A OEAS oeSA CPAB CPSA SAB S8A OEAB OEBA CPAB CPSA SAB S8A 

HOI"L HorL H 
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FUNCTION TABLE 

INPUTS 

OEAB OEBA CPAB CPBA 

L H HorLHorL 
L H i i 
X H i H or L 
H H i i 
L X H orL i 
L L i i 
L L X X 
L L X HorL 

H H X X 
H H H or L X 

H L HorLHorL 

H~ High voltage level 
L~ Low voltage level 

SAB SBA 

X X 
X X 

X X .. X 

X X 
X .. 
X L 
X H 

L X 
H X 

H H 

DATA I/O OPERATING MODE 

An Bn 'ALS651I'ALS651-1 'ALS652I'ALS652-1 

Isolation Isolation 
Input Input Store A and B data Store A and B data 

Unspecified Store A, Hold B Store A, Hold B 
Input output' Store A in both registers Store A in both registers 

Unspecified Hold A, Store B Hold A, Store B 
output' Input Store B in both registers Store B in both registers 

Output Input 
Real time 13 data to A bus Real time B data to A bus 
Stored B data to A bus Stored B data to A bus 

Real time A data to B bus Real time A data to B bus 
Input Output Stored A data to B bus Store-A data to B bus 

Stored A data to B bus Stored A data to B bus 
Output Output Stored B data to A bus Stored B data to A bus 

.~ The data output function may be enabled or disabled by various signals at the ~ and OEAB inputs. Data Input functions are always 
enabled, i e., data at the bus pins will be stored on every Low-to-High transition of the clock. 
i ~Low-to-Hlgh clock transition 
X~Don't care 

•• If Select control ~ L, then clocks can occur simultaneously If Select control ~ H, the clocks must be staggered in order to load both 
registers. 

LOGIC DIAGRAM 

'ALS651/'ALS651-1 

o 
ep 

0& -::-
0 

0& 

:: ------t:>-, 
AO --;:::=:::.. 

1"" - 1';:.. Ch __ • 

~ 
L.:: 

:... !i=<J:::-~ 
.1 '°1 e, 

_.-

~ 
~ 

" 
T070 .. y ......... 

--
.. 

/ 

E_ 
o ... ... 

AO -----J>o--, 
o --;::::::::.. 

o 
ep 

'ALS6521'ALS652-1 

.S=--:-
L.:.':: 

1of.ctoannol. 

8~--~~ 
~ e, 

~ 
"-

"'v" 
T.'P..u..rct..n ..... 

1 
'b 

/ 

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 -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 V 

liN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -05 to +Vcc V 

lOUT Current applied to output in Low output state (All versions) 48 mA 

lOUT Current applied to output In Low output state (-1 version) 96 mA 

TA Operating free-air temperature range o to +70 DC 

T5TG Storage temperature -65 to +150 DC 
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RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 55 V 

V,H High-level input voltage 20 V 

V,L Low-level Input voltage 0.8 V 

1'K Input clamp current -18 mA 

10H High-level output current -15 mA 

10L Low-level output current I All versions 24 mA 

I -1 version 481 mA 

TA Operating free-air temperature range 0 70 De 

1. The 48 mA limit applies only under the condition of Vee=5.0V±5%. 

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

LIMITS 
SYMBOL PARAMETER TEST CON OITIONS 1 

Typ2 
UNIT 

Min Max 

Vee ± 10% 10H = -0.4mA Vee -2 V 

VOH High-level output voltage 
V,l = MAX 

10H = -3mA 2.4 3.2 V 
Vee = MIN 

V,H = MIN 

10H = -15mA 20 V 

All 10l = 12mA 025 0.4 V 

versions 
Vee = MIN V,l = MAX 

10l = 24mA 035 0.5 V VOL LOW-level output voltage V,H = MIN 

-1 version Vee = 4.75V 10l = 48mA 0.35 0.5 V 

V,K Input clamp voltage Vee = MIN, I, = 1'K -0.73 -12 V 

Input current at Control inputs Vee = MAX, V, = 7.0V 0.1 mA 

I, maximum 
input voltage A or B ports Vee = MAX, V, = 5.5V 0.1 mA 

I'H High-level input current3 Vee = MAX, V, = 27V 20 f!A 

I,l LOW-level input current3 Vee = MAX, V, = O.4V -0.2 mA 

10 Short-circuit output current4 Vee = MAX,Vo = 2.25V -30 -112 mA 

leeH 42 68 mA 

'ALS651 leel 52 82 mA 

Supply 
'ALS651-1 

leel 52 82 mA 
lee current Vee = MAX 

(total) leeH 47 76 mA 

'ALS652 
leel 55 88 mA 

'ALS652-1 

leel 55 88 mA 

NOTES: 
1. For condItions shown as MIN or MAX, use the appropnate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = SV, TA = 25°C 
3. For 1/0 ports, the parameters I'H and I'L Include the off-state current. 
4. The output conditions have been chosen to produce current that closely approximates one half of the true short·circuit output current, los. 
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AC ELECTRICAL CHARACTERISTICS for 'ALS651fALS651-1 

LIMITS 
TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION Vee =5V±10% UNIT 
CL = 50pF 

RL = 500n 

Min Max 

fMAX Maximum clock frequency Waveform 1 40 MHz 

tpLH Propagation delay Waveform 1 10 32 
tpHL CPBA or CPAB to Bn or An 5 17 ns 

tpLH Propagation delay 4 18 

tpHL An to Bn or Bn to An Waveform 3, 4 2 10 ns 

tpLH Propagation delay 13 38 
tpHL SBA to An or SAB to Bn ( A or BLow) Waveform 3, 4 7 21 ns 

tpLH Propagation delay 8 25 
tpHL SBA to An or SAB to Bn (A or B High) Waveform 3, 4 7 21 ns 

tpZH Output Enable time Waveform 8 5 20 
tpZL OEBA to An Waveform 9 5 18 ns 

tpHZ gutput Disable time Waveform 8 2 9 
tpLZ EBA to An Waveform 9 3 12 ns 

tpZH Output Enable time Waveform 8 7 22 
tp71 OEAB to Bn Waveform 9 7 21 ns 

tpHZ Output Disable time Waveform 8 2 12 

tpLZ OEAB to Bn Waveform 9 2 14 ns 

AC ELECTRICAL CHARACTERISTICS for 'ALS6521'ALS652·1 

LIMITS 
TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION Vee =5V±10% UNIT 
CL = SOpF 
RL = soon 

Min Max 

fMAX Maximum ciock frequency Waveform 1 40 MHz 

tpLH Propagation delay Waveform I 10 30 

tpHL CPBA or CPAB to Bn or An 5 17 ns 

tpLH Propagation delay 5 18 

tpHL An to Bn or Bn to An Waveform 3, 4 3 12 ns 

tpLH Propagation delay 15 35 

~L SBA to An or SAB to Bn (A or Blow) Waveform 3, 4 6 20 ns 

tpLH Propagation delay 8 25 

tpHL SBA to An or SAB to Bn (A or B High) Waveform 3, 4 5 20 ns 

tpZH Output Enable time Waveform 8 3 17 

tpZL OEBA to A Waveform 9 5 18 ns 
n 

tpHZ Output Disable time Waveform 8 1 10 

tpLZ OEBA to An Waveform 9 2 16 ns 

tpZH Output enable time Waveform 8 8 22 

tpZL OEAB to Bn Waveform 9 6 18 ns 

tpHZ Output Disable time Waveform 8 1 10 

tpLZ OEAB to Bn Waveform 9 I 2 16 ns 
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AC SETUP REQUIREMENTS 

LIMITS 

TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee =SV±100/0 

UNIT CL = SOpF 

RL = soon 
Min Max 

I (H) Selup lime, High or Low Waveform 5 10 ns 
t:(L) An or Bn to CPAB or CPBA 10 

th(H) Hold time, High or Low Waveform 5 0 ns 
t (L) An or B to CPAB or CPBA 0 

t (H) Setup time, High or Low 1 Waveform 6, 7 10 ns 
t:(L) OEBA to OEAB or OEAB to OEBA 10 

th(H) Hold time, High or Low Waveform 6, 7 0 ns 
th(L) OEBA to OEAB or OEAB to OEBA 0 

::~~i 
Pulse width, High or Low Waveform 1 

12.5 ns 
CPAB or CPBA 125 

Note: 1. Setup time is to protect against current surge caused by enabling 16 outputs (24mA per output) simultaneously. 

AC WAVEFORMS 

1ft MAX 

Waveform 1. Propagation Delay, Clock Input To 
OutPl.lt, Clock Pulse Width, and Maximum Clock 

Frequency 

Waveform 3. Propagation Delay, An or 8n to 
8n or An and SBA or SAB to An or 8n 

CPBA 

'" CPAB ___ ..J 

Waveform 2 Enable and disable times for open 
collector outputs 

Waveform 4. Propagation Delay, An or 8n to 
8n or An and SSA or SAB to An or Bn 

Waveform 5. Data Setup And Hold Times 

Waveform 6""OEBA to OEAB Setup And Hold Times 

Waveform 8 3·State Output Enable Time To High 
Level And Output Disable Time From High Level 

OEAB 

Waveform 7. OEAB to OE"EiASetup And Hold Tim .. 

Waveform 9. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.3V. 
The shaded areas indicate when the Input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 

Test Circuit For 3-State and Open Collector Outputs 

SWITCH POSITION 

TEST SWITCH 

tpLZ' tpZL closed 

Open Collector closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 
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FAMILY 

74ALS 

5-198 

10----1 w ----<I AMP 

l"-........ -----"'''-"f--t--- O.3V 

tTHL (t,) 

tTLH (tr ) 

10-----1 w ----<I O.3V 

VM = 1.3V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.SV lMHz 500ns 2.0ns 2.0n5 
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INTRODUCTION 
The Signetics Standard Products DIvIsion 
(SPD) operates a Characterization Laboratory 
In Orem, Utah. This Lab maintains the capa
blhty of testing the 11 logic product families 
the DIvision supports. These Include: AuTTL-
74XXX, Schottky-74SXXX, Low-Power 
Schotlky-74LSXXX, FAST-74FXXX, ALS-
74ALSXXX, High-Speed CMOS-74HCXXX, 
High-Speed CMOSITTL-74HCTXXX, Ad
vanced CMOS!TTL (ACL)-7 4ACTll XXX, Ad
vanced CMOS (ACL)-74ACllXXX, and both 
10K and lOOK ECL. 

Due to the great diversity of product famlhes 
and the different testing reqUirements and 
complexity of the product types of each 
family, Signetics SPD Characterization has 
designed and bUilt a bench test AC fixture 
that is specifically designed to address to only 
the High-speed logic families. It has the 
advantages of being very versatile, has high 
bandwidth capability (;;. 750MHz), IS SOn 
system compatible, and is manually program
mable for the Input static voltages. This 
proVides the ability to have one fixture that 
addresses many product types across faml
hes. The extent of this versatlhty IS explained 
In the follOWing Apphcation Note. The famihes 
that this fixture IS Intended to support are: 
FAST, ALS, ACL, 10K ECL, and lOOK ECL 
(Note: This fixture IS compatible with any 
soon pulldown load.) 

THEORY OF OPERATION 
There are several key pOints In testing the 
faster edge-rate logic families. They are. 
• Very good bypaSSing and decouphng 

(they are different). 

• Large ground and Vee planes 

• LOW-Impedance Signal hnes (i.e., SOn) 

• Signal lines that are Uniform In 
Impedance over frequency 

• Signal hnes must have high bandwidth 
(> 500MHz) 

• LOW-Inductance paths for the DUT 
leads, Including Vee and GND 

• Output AC load close to the DUT 

December 1988 

AN203 
Test Fixtures for High-Speed 
Logic 
Application Note 

UNDERSIDE VIEW OF SlGNETICS PCB FIXTURE 
FERRITE CORE PLACEMENT 

Figure 1. Ferrite Core Placement 

• Measurement pOint close to the DUT 

• AVOidance of ground loops (especially 
on Inputs at DC levels) 

Additional Items of concern to the test engl' 
neer and the manager are. 
• Versatlhty and! or ease of use (there are 

trade-offs) 

• Cost 
• The number of fixtures needed to 

support products 

Each of these concerns have merit and must 
be understood by the user of these logiC 
families If vahd and correlatable results are to 
be found. 

Vcc and GND 
The secret In Vee and GND use In flxtunng IS 
to do the things that reduce the nOise that 
can. 1) get to your part, and 2) come from 
your part. This IS done by redUCing the noise 
of the Vee as It arnves to the fixture, by 
judiCIOUS application of frequency dependant 
bypaSSing at the DUT Vee pin to GND and 
redUCing Inductance from the Vee and GND 
pins of the DUT to the pOint where good 
contact of the bypaSSing and Vee and GND 
planes occur. All of these are techniques 
used in good RF and microwave board de
sign. By redUCing parasitic Inductances and 

6-3 

cleaning up any sources of noise, good Signal 
Integrity IS better maintained. 

These POints are evident in the fixture 
Signetics has deSigned. Part of the nOise 
reduction of the power supply as It arrives is 
done by bypaSSing the power supply at its 
terminals. The power IS then brought to the 
fixture via banana cables, (as short as POSSI' 
ble), to jacks on the chaSSIS of the fixture. An 
18 gauge Wire, attached to the jack, is 
wrapped through a '4 Inch ferrite core 8 to 12 
times for decoupling of any spikes. (Details of 
the cores used are included in the parts lis!.) 
ThiS acts as a Low·pass filter. The Wire is 
then soldered to the bottom of the PC board 
onto the large Vee plane that narrows to the 
Vee bus running between the pins of the 
DUT. See Figures 1 and 2 for detail. 

Trlangle·shaped, the Vee plane provides a 
Low Inductive path for the Vee to the DUT 
pin. See Figure 2 for the board layouts. The 
Vee bus from thiS plane travels down be· 
tween the DUT pins to that connection. This 
IS so connection to the Vee bus IS easy and 
very short. The DUT may have Vee located 
on any pin With thiS configuration. The pin IS 
connected to the Vee bus by soldering small 
copper braid or Similar Low-inductance wire 
capable of carrying the current for the deVice, 
see Figure 3. 

I 
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Figure 2a. Board Layout - Top Side 
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• 

Figure 2b. Board Layout - Bottom Side 
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On the opposite side of the top layer of the 
board IS a triangle-shaped ground plane. 
Ground planes are also located on the bot
tom layer of the board In the same places as 
the Vee and ground planes of the top layer. 
Since this fixture IS laid out for Son stripline, 
layers 2 and 3 are almost total ground plane, 
with holes In them for feed-throughs and 
components Also found between the signal 
lines, on the top and bottom layers, are 
ground plane "fingers" that are connected to 
all 4 layers by plated-through holes. This 
provides good separation of the signal lines 
resulting In lower crosstalk. 

The bottom layer ground plane consists of 
two triangle-shaped planes connected by a 
bus strip that runs between the DUT pins. 
This was done for 3 reasons. First, this allows 
connection of any ground Pin of the DUT to 
the ground, regardless of location; like the 
Vee connection on the top layer. Second, It 
allows the connection of the bypass capacI
tors from the Vee pin to the ground with the 
shortest possible lead length. Characterlza
lIOn uses tYPically 2 or 3 ceramic chip capaci
tors and 1 or 2 dipped tantalum capacitors 
(35V) to bypass the Vee pin. It IS Important to 
keep the dipped tantalum capacitor's leads 
as short as possible to reduce series induc
tance. The recommended values of capaci
tors are: 100pf, .01 fJf, 1 fJf. and 10fJf. We 
have found at times, the need to adjust these 
values depending upon the product type and 
ItS performance. Some noise sensitive circuits 
need more bypaSSing in the lower and ex
treme higher values of capacitance. And 
third, the connection of the two planes elimi
nates possible ground loops and the feed
throughs create a ground mesh and give an 
excellent ground plane for the cirCUIt. Figure 3 
Illustrates the bypass connections. 

BYPASS AND DECOUPLING 
It is Important to understand the difference 
between decoupling, as with the ferrite core, 

and bypassing, as with capacitors Decou
piing occurs as or high-frequency signals are 
removed by saturallOn of the fernte core. ThiS 
prevents "noise" that may be on the Vee 
power supply from getting on the Vee plane. 
The action of the bypaSSing capacitors is to: 
1) "pass" any non-DC signals that occur on 
the Vee (due to the part's operallon) to 
ground, and 2) be able to provide the "instan
taneous" current demands of the part as It 
sWitches 

The various values of capacitors are Intended 
to provide a lOW-Impedance path at all oper
ating frequencies. Since real-world capacitors 
have resonance points at a given frequency, 
depending upon their value and type of ca
pacitor (and actually turn inductive above the 
resonance pOint), uSing different values that 
have different resonance POints allows an 
across-frequency lOW-Impedance path for 
Vee nOise. 

An important point In the use of bypass 
capacitors IS the minimization of lead length. 
lead length represents Inductance; induc
tance In series with the capacitance. If it is 
too much, It can cause resonance and oscilla
lIOn problems with the part and/or power 
supplies and nUllify the benefit of the capacI
tors. It also plays a major part In Inhibiting the 
effect of the "Instantaneous" current re
sponse needed by the part from the bypass 
capacitors. It actually can cause the ground 
of the deVice to track the change In current to 
the degree of the lead Inductance. The lower 
the inductance, the lower the "ground 
bounce" effect. Hence, short or no lead 
lengths on capacitors are needed to help 
prevent the effects of ground bounce 

SIGNAL LINES 
A signal line IS defined as a line that carries 
the Input stimulus, either DC or AC, or output 
response, to or from the deVice. Since these 

Figure 3. Decoupling Connections 
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signals are measured and determine the data 
which characterizes the part, It is critical that 
they are of the highest Integrity and repre
sent, as far as physically possible, the action 
of the part; not the nuances of the fixture. To 
achieve this, the line must not be able to 
change the signal over the measureable fre
quencies of the device, nor affect the delay of 
the part. 

The fixture as deSigned, has son signal lines 
determined by a stripline layout method. The 
son value was selected for several reasons: 
1) the son value matches impedance With 
the pulse generators that are used as Input 
stimulus. 2) The output loads specified for thiS 
fixture are either a soon pulldown or a SOn 
pulldown (ECl), In parallel With a capacitive 
load ThiS allows the Son signal line to be 
terminated Into thiS load for either a 10:1 or a 
1.1 match. 3) A low-impedance line Will have 
better characteristics with regards to cross
talk and resisting external noise. 

There are two types of signal lines on this 
fixture' Input and output; both of which are 
SOn transmission lines. The input line is on 
the top side of the board and is always 
terminated in Son. It is connected to the DUT 
via a .3" jumper, Jumper #1 for Input. When 
this jumper IS installed, the DUT pin is avail
able only as an input. To allow thiS line to be 
used as an output, a .1" jumper, Jumper # 1 
for output, IS used instead of the .3" Jumper. 
ThiS connects the DUT pin to the AC load 
when the DUP pin is an output. See Figure 5 

The output signal line can be dedicated two 
different ways. The first method, used for 
ECl, IS to leave shorted the 50n trace and 
have It run directly Into the 5MB connector 
Into the son sampling system. The second 
method is to cut the trace at the DUT pin and 
solder the 450n chip reSistor, R 1, across the 
cut. ThiS, combined with the son scope, then 
appears to the part as either a soon probe 
for the input signal or the soon output AC 
load for the output signal. 

The signal lines are equal length and there
fore do not introduce any extraneous delay 
from pin to pin. We also characterized the 
impedance of the lines over frequency to 
ensure minimal distortion over the frequency 
range and any effective change in propaga
tion delay caused by the relationship of induc
tance and group delay. Figure 4 illustrates the 
frequency response of the signal lines In 
Impedance. 

This is considered to be high bandwith and 
encompasses the frequency range exhibited 
by AlS, ACl, ElC, and FAST logic families. 
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Figure 5. Signetics PCB Fixture Schemetic 

LOADING 
The explanation of the two types of AC loads 
that may be used Will be covered In two parts 
First the AlS, ACl, and FAST Implementation 
Will be discussed, then the ECl Implementa
tion, 

AlS. ACl, and FAST Implementation 
The FAST, AlS, and ACl product families AC 
load IS specified as a 50pF capacitor and a 
500[2 resistor In parallel. ThiS load has the 
advantage of being adaptable to both a Hlgh
Impedance (ATE) or a lOW-Impedance 
(bench) measurement environment. The 
Signetics fixture uses a low-impedance envI
ronment primarily for two reasons. The first 
reason is that experience of the last 5 years 
has told us that High-Impedance probes rep
resent a reliability concern and can Introduce 
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hard to detect errors Into the waveform. The 
second reason being that most suppliers of 
these technologies proVide data based upon 
the lOW-Impedance approach and most large 
users of these products do so as well. ThiS 
also allows the fixture to be used for ECl 
testing since that product uses a totally 50[2 
environment Figure 5 Illustrates how thiS test 
fixture Implements the 50pF / 500[2 load sche
matically. 
The fixture was laid out to present the load as 
close as possible to the deVice, and yet allow 
for fleXibility In deCiding If a certain pin IS an 
output or an Input. ThiS distance IS cntlcal due 
to ItS Inductive effect upon ground bounce 
phenomena. It IS acknowledged here that a 
fIxture dedicated to a Single device type 
WIthout Jumpers, and therefore plaCing the 
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load Virtually on the pin of the deVice, would 
show the ground bounce phenomena for 
Simultaneous SWItching to be less than that of 
thiS fixture. However, thiS fixture can be so 
dedicated by not uSing the pads as prOVided, 
but rather by uSing the ground bus, like the 
bypass capacitors used The fleXIbility of thIS 
fixture substantIally reduces the cost of fIxtur
Ing for these famIlies. Studies on simulta
neous sWltchmg WIth thiS fixture have shown 
dramatically favorable results to preVIous fiX
tures, Those studies continue. For work other 
than that of Simultaneous SWitching, there Will 
be no appreciable difference WIth a dedicated 
fixture. 

As Illustrated In Figure 5, the load IS shared 
With the 50n Input of the measurement 
system; a 50n sampling OSCilloscope. The 
450[2 resistor: R1, IS soldered to the socket 
pin of the deVice and IS In series With the 50[2 
Input of the scope. Figure 6 Illustrates thiS on 
the board layout of one Input! output pin. ThiS 
allows Virtually a probe tiP on the deVice pin. 
The load capacitor: C1, IS a 33pF ceramic 
chip capacitor. ThiS IS added to the measured 
value of 17pF of board capaCitance, achiev
Ing the 50pF value speCified for the load. The 
distance from the pin to the capacitor IS .5 
Inches and IS adequate for the testing of 
these product families. 

For testing 3-State parameters, the 500[2 
resistor. R2, IS connected to It'S pullup supply. 
V, via a .3" jumper: Jumper #2. The V, supply 
IS bussed to each pin and mayor may not be 
connected with that jumper. See Figures 5 
and 6. 

ECl Implementation 
When testing ECl product, the 450[2 resistor: 
R 1, IS not used, Rather, thiS pOint IS left 
shorted together In the construction process. 
Also for ECl, the load chip capacitor: C1 , the 
tn-state pull-up resistor: R2, the 50[2 termina
tor: R3, and the "output only" jumper Jump
er # 1, are not used. The Input Signal travels 
down the Input path, IS jumpered uSing the 
"Input only" (Jumper #1), goes to the de
Vice, travels out the output path (left shorted, 
no R 1), and proceeds to the scope. When the 
Signal IS an output, the "Input only" jumper: 
Jumper # 1, IS removed and a 50[2 termina
tor IS connected to the 5MB connector as the 
load or the 50[2 Input of the scope. See 
Figure 7. 

I 
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INPUT STIMULUS AND 
MEASUREMENT 
When the Input IS not used for a signal Input, 
the line may be sWitched to one of three 
voltage sources. V s 1 through V s 3, by the use 
of a DIP sWitch on each pin. It may also be 
left open and then the 50n pulldown resistor. 
Rl, pulls the line to ground and can be used 
as a hard low level See Figure 5. These 
voltage levels are brought In from external 
supplies through banana connectors like Vee. 
ThiS scheme eliminates excessive cabling to 
each Input to provide the static Input levels 
and thereby reduces parasitic Inductances 
and cross-talk Each of the 3 busses and the 
V t bus all have places for bypass capacitors 
In the event of nOise on the static levels. 
Figure 8 Illustrates the DIP sWitch and 5MB 
connectors and how they control the Input 
stimulus and output measurement. 

As stated previously, the measurements are 
made With 50n sampling systems. The con
nections to these systems are made via 5MB 
connectors ThiS was chosen since It IS com
patible With SMC, It IS push-on, It IS small for 
easy configuration, and It IS capable of high 
bandWidth operation Figure 8 Illustrates 
where the connections are made, where the 
pulse generators connect to the Input and an 
5MB connector. Since the 450n resistor: Rl, 
IS soldered directly to the pin of the deVice, 
the actual probe tiP IS at that pOint See 
Figure 6 ThiS has the advantage of eliminat
Ing any distance from the deVice to the probe 
tip, thus guaranteeing accurate results. 

VERSATILITY AND COST 
At some pOint, there IS a chOice between the 
most technically attractive options and the 
cost of options. ThiS fixture has been pnmanly 
deSigned to optimize the cost effectiveness 
of test flxtunng yet Yielding a technically 
sound tool. To do thiS, a compromise has 
been made between the ease of use and the 
versatility. 

In the construction of the fixture, a chOice IS 
made as to where the Vee and GND pins are 
to be located ThiS then dedicates thiS partic
ular fixture to part types With thiS Vee and 
GND configurations ThiS IS alos done With a 
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dedicated fixture However, on a dedicated 
fixture, the PinS are individually constructed to 
be either an Input or an output, and In so 
dOing, the fixture IS usable for l-to-4 deVices. 
The Signetlcs fixture, once dedicated to a 
particular Vee and GND configuration, IS bUilt 
up to have both input and output components 
on all signal Pins. The selection of which pin 
IS an output or an Input IS made by Inserting 
the appropnate Jumper, See Figures 5 and 6 
The same applies In dOing tn-state testing 
The tradeoff here IS that It would probably 
take less time to setup the dedicated fixture 
than the Signetics fixture. To "help compen
sate for that tradeoff, we have the three Vs 
supplies that may be switched Into any pin to 
prOVide Input static levels and eliminate the 
need to bus Input High or low levels by 
external cabling. For the user that means the 
only connections being made to the fixture 
are' 

• the Vee (banana jack) 
• the GND (banana jack): this IS the 

common ground of ail.I!1PJ.lt supplies 

• the Vs I, Vs 2, and Vs 3 supplies 
(banana jack): these may be any 
voltage and are switchable. Signetlcs 
connects programmable supplies to 
these connectors. 

• the Vt supply (banana jack): thiS IS the 
3-State pullup voltage and IS 
permanently connected to the bus to 
each pin. It IS selectable by Jumper 
#2, see Figures 5 and 6. For FAST 
and AlS products thiS IS 7V. For ACl 
products thiS IS Vee x 2 and It IS not 
used for ECl applications. 

• Input Stimulus (InSide 5MB connector. 
thiS IS found on every Input/output pin. 
More than one pin may be used In thiS 
manner. CAUTION: When uSing thiS 
connector as an Input stimulus, make 
sure VS_l1 VS_21 Vs_a are 
disconnected. ThiS Will short the power 
supplies to the generator If they are not 
disconnected. 

• Output Measurement or Scope 
Connection (outside 5MB connector: this 
IS also found on every Input/output Pin. 
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More than one pin may be used In thiS 
manner. Remember, If thiS pin IS not 
connected to a scope and IS an output, 
a 50n resistor must be connected here 
to ground to complete the 50n reSistive 
load. Signetics has constructed 50n 
load by soldenng a high-quality (Hlgh
frequency) 50n resistor InSide a female 
5MB cable connector. See Figure 9. 

CAUTION: Vs_" VS_?, and Vs_. are all on 
the same DIP SWitch Since they connect to 
the same bus per pin, ONLY ONE SUPPLY 
MAY BE CONNECTED AT ONE TIME, Oth
erwise, thiS Will result in a short between 
power supplies connected 

With these 6 connections, the fixture IS capa
ble of testing the product lines as mentioned. 

The cost of thiS fixture ranges from 550 per 
fixture, dedicated to a 20-pln deVice In quanti
ties of 1 - 10, to as low as 385 per fixture of 
the same type In quantities over 100. ThiS IS 
not substantially higher than the cost of a 
dedicated fixture; which is estimated at 200 -
500. The factor to conSider would be the 
quantity of fllctures for the number of products 
to be tested. To have a dedicated fixture for 
every 2 - 3 product types versus a "unIver
sal" test fixture for 20 - 30 product types IS 
worth conSidering from a cost standpOint. 

Included In AppendiX 1 IS the parts list for thiS 
fixture and the supplies used by Signetics. 
This In no way constitutes Signetics endorse
ments of these suppliers and the customer 
may select their own supplier If they so 
deSire. ThiS fixture IS offerd to the public to 
duplicate and use Within their own environ
ments. Signetics Will not prOVide any mate
nals but will allow the manufacturers of the 
board and matenals to bUild and/or supply for 
any requesting party Pnclng and availability 
are left to the vendors and Signetics has no 
control over those Issues. The Intent IS to 
prOVide something for users of high-speed 
logic that has been proven and tested In a 
true high-speed use, and proVide a character-
1zat�on of these products pnor to their Intro
duction to the market place. 

• 
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Figure 8. DIP Switch Connections for VS-1' VS-2' VS-3, and VT and the 5MB Connectors for Input Signals and Output 
Measurement 

--J 
1 

Figure 9. 50n Load Resistors Using Output Pin 5MB Cable Connectors 
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5. APPENDIX I - Component and Vendor list 

The follOWing prices are quoted for a 30 piece bUild of a 24 pin test fixture and are not binding In any way. 

1. Printed CIrCUit mother board. 
SO and SOL -#508512.28 
DIP -#508512.31 
ReqUirement: 

Supplier. 

1 per part configuration 

Prototype and Production CirCuits 
8040 s. 1444 W. 
West Jordan, UT 84084 
(801) 566-5431 

2. SO and SOL sockets. 
# _PINS 
14 
16 
16L 
20 
24 
28 
SOIC through 
ReqUirement: 

Supplier: 

PART_# 
001-014 
001-016 
001-116 
001-120 
001-124 
001-128 

hole socket 
1 per board 

Surface Mount Devices, Inc. 
PO Box 16818 
Stamford, CT 06903 
(203) 322-8290 

3. L$G-1AG14-1 Socket Terminal Pins. 
For DIP boards - number of pinS equal to the part pin count times by (7) seven. 

24 X 7 = 160 X .20 = 
For SO and SOL boards - number of pinS equal to the part pins count times by (5) five. 

24 X 5 = 120 X .20 = 

4 Shorting Blocks (Jumpers) . 
. 3 Inch 8136-475G1 ReqUirement: per pin 

cost per part X 24 = 
.1 Inch 8136-651P2 

cost per part X 24 = 

Supplier: Augat 

5. Chip Resistors. 
50.11 1% CRCW 1210 

cost per part X 24 = 
450.11 1 % CRCW 1206 

cost per part X 24 = 
500.11 1 % CRCW 1206 

Supplier: 

cost per part X 24 = 

Dale Electronics, Inc. 
2300 RiverSide Blvd. 
Norfolk, Nebraska 68701 
(402) 371-0080 

ReqUirement: per pin 

ReqUirement: per pin 

Requirement: per pin 

ReqUirement: per pin 

December 1988 6-11 

Application Note 

AN203 

I 



Signetics ALS Products 

Test Fixtures for High-Speed Logic 

6. Chip Capacitors. 
Ceramic Part_ # 
33pl 500R15N330JP 

cost per part x 24 = 
15pl 500R15N150JP4 

cost per part x 1 = 
.0151'1 500$41W103KP4 

cost per part x 1 = 
.11'1 500$41W104KP4 

cost per part x 1 = 

Supplier: Johanson Dielectrics 

Requirement 
1 per bin 

per board 

per board 

per board 

7. Dipped Tantalum. 
Ceramic 
101'1 106k025NLF 

cost per part X 1 = 
471'1 476K020WLG 

cost per part x 1 = 

Supplier: Mallory 

Requirement 
1 per board 

per board 

8. Ferrite Core. 
T80-1 

Supplier: 

cost per part x 1 = 

Amidon Associates 
12033 Otsego Street 

Requirement: 1 per board 

North Hollywood, CA 91607 
(818) 760-4429 

9. Mounting Screw. 
4-40 x 1/4 Phillips pan head machine screw Requirement: 16 per board. 

Supplier: 

cost per part x 16 = 

Bonneville Industry Supply Co. 
45 So. 1500 W. 
Orem, Utah 
(801) 225-7770 

10. Bannana Plug Jack. 
H.H._Smith_ Type 
White 1509-t01 
Red 1509-102 
Black 1509-103 
Green 1509-104 
Blue 1509-105 
Yellow 1509-107 

Order_# 
28F1178 
35F870 
35F869 
28F1179 
28F1180 
28F1182 

Requirement 
6/board-color your choice 
6/board-color your choice 
6/board-color your choice 
6/board-color your choice 
6/board-color your choice 
6/board-color your choice 

cost per part x 6 = 

Supplier: Newark Electronics 

11. Switch. 
76P$B04 4-bit side actuated piano-dip 

cost per part x 24 = 

Supplier: Grayhill Co. 

12. Connectors - Snap-on 5MB. 
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51-051-0000-220 - Straight jack receptacle 
cost per part X 48 = 

Supplier: Sealectro 

Requirement: 1 per pin 

Requirement: 2 per pin 

6-12 

Application Note 

AN203 



Signetics ALS Products 

Test Fixtures for High-Speed Logic 

13. Mounting frame. 
Signetic's number C8-1.0 Requirement: 1 per test fixture 

Supplier: 

14. Hookup wire. 

Electronic ChassIs Corp. 
468 North 1200 West 
lindon, Utah 84062 
(801) 785-9113 

No. 18/20 gauge Teflon coated - about 24 inches per test fixture. 

The following components may be needed In use of the test fixtures but are not part of the test fixtures. 

61-001-0000-89 

51-007-0000 
51-083-0000-222 
51-085-0000 
51-072-0000 
51-073-0000 
51-001-0020 
61-002-0000-89 
Supplier: 
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50n terminator plug 

Straight Cable Clamp Type 
"T" adaptor J-J-J 
"T" adaptor J-P-J 
Adaptor J-J 
Adaptor Pop 
Shorting plug 
50n terminator Jack 
Sealectro Corp 
(415) 965-1212 
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As required or hand bUilt with 
50n resistor and 51-007-0000 
As required 
As required 
As required 
As required 
As required 
As required 
As required 
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6. APPENDIX II-Construction Hints 

A suggested order of assembly IS as follows: 

1. Cut traces for 450n resistor. (Not needed for ECl) 
2. Install 5MB Connectors. Elevate base from board .05". 
3. Install DIP SWitches Note. Numbers on switches may not correlate to Vs supply numbers. 
4. Install Augat socket pin. 
5 Install load/termination resistors and capacitors. 
6. Strap Vcc and GND pins to appropnate bus stnps. 
7. Install bypass capacitors. 
8. Clean flux off of board and components. 
9. Check for lead to frame shorts on PlCC board (Not discussed In App Note.) 

10. Install banana jacks on frame. 
11 Attach board to frame with 1/4 Phillips pan head machine screws. 
12. Wrap wire 8-12 times around fernte core. leave enough wire to connect to frame and board. See Figure 1. 
13. Connect Vce, GND, and voltage supplies from banana Jacks to board. 
14. Remove all remaining flux. Keep "flux-off" from banana Jacks. 

Hints on construction: 

- A 05" shim that fits under the 5MB connector base helps elevate It dunng construction. 

- Mount the 5MB connector with flat side out rather that point side out. See Figure 8. 

- Solder Augat socket pinS In with a part Inserted to hold the pinS steady. 

- "Piano DIP" sWitches have the numbers reversed from the Board notation. Taping a new number on the board deslgnallOns will 
help match the sWitches. 

- Hint for solder chip components apply a small amount of solder on one Side of the pads on the board. 

- Keep DIP sWitches and 5MB connectors spaced as far away from each other as the holes will permit, Ie., push the 5MBs In and 
the DIP sWitches out. 
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INTRODUCTION 
Economic survival IS dnvlng the electronics 
Industry to use cheaper, faster, more reliable 
and more dense systems and components 
Assembly technologies, such as SMD (Sur
face Mounted Device) technology, developed 
and used In hybnds and for military electron
ICS for over two decades, IS being adapted to 
commercial electronics as part of this evolu
tion. With SMD technology, components are 
soldered directly to a metallzed footpnnt on 
the surface of the board or substrate rather 
than being Inserted through holes dnlled In 
the board and then soldered Because of this 
evolution, package styles speCially designed 
to facilitate surface mounting are now In high 
demand 

The reasons for the change to SMD technolo
gy vary from one customer to another; but the 
pnmary motivator IS higher profits through 
lower manufactunng and matenal costs, an 
Improved product, or both. 

Improved Electrical 
Performance 
Because SMD packages are much smaller 
than their DIP counterparts, they have much 
less capacitance and Inductance, and prOVide 
Improved AC performance, especially In hlgh
speed enVIronments. They help to minimize 
problems associated with ground bounce and 
multiple output SWitching found With standard 
DIP packages. The SO package IS especially 
sUitable for high-speed families such as FAST 
and High-Speed CMOS where package in
ductance can Induce or compound problems 
not normally found In slower technologies. 

Ease Of Automation 
SMD plck-and-place machines offer higher 
Yields, faster cycle rates (3 - 10x faster), and 
much higher throughput volumes than auto
matic Insertion machines for DIP packages. 

Greatly Increased Densities 
Greatly Increased densities can be achieved 
through surface mounting. The packages 
themselves are much smaller (as much as 
70%) and can be placed much closer togeth
er. Furthermore, both Sides of the board can 
be used With SMDs 

Reduced Board Costs 
The number of layers, total Size of the board, 
and the number of plated through holes can 
be reduced, thus lowenng the total cost of the 
board (many companies claim savings of 30 
to 50%). 
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Surface 
Mounted 
les 

Easier Board Rework 
In those Instances where rework IS neces
sary, It IS much faster and cheaper With 
SMDs. 

Improved Reliability 
Not only are the components proving to be at 
least as reliable as their DIP counterparts, 
surface mounted assemblies show fewer fail
ures In stress tests than eqUivalent through 
hole assemblies. 

Lower Shipping, Storage And 
Handling Costs 
SMD components are up to 70% smaller and 
weigh up to 90% less than DIPs (up to 95% 
savings In storage area for Tape & Reel SMD 
components vs DIPs and up to 90% savings 
In component weight). Surface mount assem
blies offer additional savings In both weight 
and space, both of which can be linked to 
Increased profits. 

SMD packages for Integrated CircUits fall Into 
two categones: SWISS Outline, also known as 
Small Outline (SO), and the PlastiC Leaded 
Chip Carner (PLCC). 

SO PACKAGE 
The SO package was developed by N.V. 
Philips Corp, onglnally for the Swiss watch 
Industry. In the mid 1970s Signetics Intro
duced linear ICs In SO packages to the US 
market (hybnd and telecommUnications) As 
demand grew, other technologies such as 
FAST, Low Power Schottky, Schottky, TTL, 
CMOS, High-Speed CMOS (HC and HCT), 

Table 1 

PIN COUNT SO 

8 x 

14 x 

16 x 

18 

20 

24 

28 

44 

52 

68 

84 
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ECL, ROMs, RAMs, PROMs, were made 
available In SO packages. 

The SO IS a dual-In-Ilne plastiC package With 
leads spaced 0.050" apart and bent down 
and out In a Gull-Wing format. It comes In two 
widths: 0.150" SO, and 0.300" SOL (SO
Large) depending on the pin count. 

As ICs became more complex and the num
ber of pinS grew, the standard dual-In-line 
packages grew longer and Wider, presenting 
new electncal and mechanical problems 
Some of these were resolved With the intro
duction of the ceramic lead less chip carner 
(LCC). These were square, ceramic packages 
Without leads which can be socketed or 
soldered directly to a substrate If the thermal 
coeffiCient of expansion of the chip carner 
and the substrate are to be matched. 

In 1980, the PlastiC Leaded Chip Carner 
(PLCC) was Introduced as a cheaper alterna
tive to the LCC However, thiS was at the 
same time that SMD was winning acceptance 
In commercial electrOnics and the PLCC was 
seen as an Ideal SMD package for the higher 
pin count devices (those with more than 28 
leads). The PLCC IS a square, plastiC pack
age With leads on four Sides, spaced down 
and under In a J-Bend configuration. It IS 
available In the higher pin counts. 20, 28, 44, 
52, 68, 84 With even higher pin counts under 
development 

The smallest square PLCC IS the 20-pln 
package There are many reasons for thiS; 
the pnmary one IS that below 20 pinS, the 
package would be as thick as It IS square, 

SOL PLCC 

x 

x x (rectangular) 

x x 

x 

x x 

x 

x 

x 

x 

• 
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Table 2. Maximum thermal 
Resistance (/1JA) Values For SMD 
Packages (OCC/W) 

PINS SO SOL PLCC 

8 160 

14 115 

16 110 90 

20 85 70 

24 75 

28 70 60 

44 42 

52 39 

68 42 

84 32 

resul1lng In a cube-like package which would 
be very difficult to handle In an automated 
enVIronment. 

Logic and linear devices are available In SO 
while the more complex parts such as micro
processors, mlcrocontrollers, complex penph
erals, large memory devices, and other higher 
pin count Integrated circuits will be found In 
the PLCC 

ASSEMBLY 
The assembly of these SM D packages IS 
virtually the same as for the older DIP pack
ages uSing the same matenals and most of 
the same equipment and assembly technolo
gies 
The only differences In the process are the 
smaller lead frames, different lead bends 
(gull-Wing for SO and J-Bend for the PLCC), 
and closer spacing resulling In a much 
smaller package for the same basIc die. 

RELIABILITY 

Reliability studies of SMD components, con
ducted not only by Signetics and Philips, but 
by many of our competitors and customers, 
have revealed that these packages are at 
least as reliable as the standard plastic DIP 
packages that have been used over the past 
20 years. In several cases, test results of the 
SMD packages have been better than their 
DI P counterparts. 

THERMAL CHARACTERISTICS 
Thermal charactenstlcs of ICs have always 
been a major consideration to producers and 
users of electronics products because an 
Increase In junclion temperature (TJ) can have 
an adverse effect on the long term operating 
life of an IC The advantages realized by 
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mlnlatunzatlon have trade-of In terms of In
creased Junction temperatures. Some of the 
vanables affecting TJ are controlled by the 
producer of the IC, while others are controlled 
by the user and the enVIronment In which the 
device IS used. 

With the Increased use of SMD, thermal 
management remains a valid concern be
cause not only are the packages much 
smaller, but the thermal energy IS concentrat
ed much more densely on the PCB. For these 
reasons users of SMD must be ore aware of 
all the van abies affecting TJ• 

POWER DISSIPATION 
Power diSSipation (Po) vanes from one deVice 
to another depending on technology and 
compleXity. It can be obtained by multiplYing 
V CCmax by the Icc Charactenzed at the maxI
mum ambient temperature expected (In the 
case of TTL, 70°CC) 
• Junction temperature (TJ) IS the 

temperature of a powered IC measured 
at the substrate diode When the deVice 
IS powered, the heat generated causes 
the TJ to nse above the ambient 
temperature (T A)' 

• All standard TTL, Schottky, Low Power 
Schottky, and FAST being built by 
Signetics use copper leadframes. 

• The ability of the package to conduct 
heat from the chip to the enVIronment 
IS expressed In terms of thermal 
resistance, normally called Theta JA 
(eJA) eJA is the total resistance from 
the Junction to ambient and IS often 
separated Into two components. eJC 

(Junction to case) and eCA (case to 
ambient). eJA = eJC + eCA eJA values 
for SMD packages are listed In Table 2. 

• All measurements are In stili air. 

• TA MAX IS +70°C 
• Icc characterized at nominal VCC and 

+ 70°CC ambient. 

• Calculate power (P) by multiplying V cc 
nominal X Icc at + 70°CC. 
P = IE 

• Calculate rise In (T J) by multiplYing 
Power by eJA. 
TJ = P X eJA 

• Add T J + T A MAX. If result IS greater 
than 120°CC, then thermal mounting or 
some other way to reduce the T J must 
be used. 

Factors Affecting Thermal 
Resistance 
In addition to pOSSible loading and duty cycle 
factors In some technologies, there are sev
eral factors with affect eJA of any IC package. 
Effective thermal management demands a 
sound understanding of all these vanables. 
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Package vanables Include the leadframe de
sign, leadframe matenal, the plastiC used to 
encapsulate the deVice, and to a lesser 
extent, other variables such as the die size 
and die attach methods. While the thermal 
conductivity of the Wire can be calculated, It IS 
too InSignificant to be conSidered as a factor. 

Other factors that have a significant Impact of 
the eJA include the substrate upon which the 
package is mounted, the denSity of the layout, 
the gap between the package and substrate, 
the number and length of traces on the 
surfaces of the board, the use of thermally 
conductive epOXies, and any external cooling 
methods. 

STANDARDIZATION 
The SO package IS an industry standard 
format. In June 1985, the JEDEC (Joint Elec
tronics Engineering CounCil) of the EIA (Elec
troniCS Industnes ASSOCiation) Issued a Solid 
State Product Outlines Standard for each of 
the SO formats: MS-012 AA-AC for the 
0.150" body Width SO and Ms-013 AA-AE for 
the 0.300" body Width SOL In addition to the 
JEDEC Standard, de facto standardization 
has been achieved In the Industry In that most 
of the major US and European IC manufactur
ers (more than 15 companies currently) use 
thiS standard. 

The PLCC is also a standardized format, with 
a JEDEC REgistered Outline #MO-047 AA
AH. It also IS multiple sourced with over 10 
US IC manufacturers using thiS standard. 

POints worth noting: ALL SO AND SOL 
PACKAGES HAVE 0.050" LEAD SPACING A 
GULL-WING LEAD BEND, WHILE ALL PLCC 
PACKAGES HAVE THE SAME LEAD SPAC
ING AND A J-BEND LEAD BEND. 

TAPE AND REEL 
One revolutionary phenomenon In SMD IS the 
development of Tape and Reel for the IC 
packages Philips and several other compa
nies making automatic placement equipment 
recognized the need for a feed system which 
allows for positive IndeXing large volumes of 
components at high-speed in order to get 
maximum effiCiency out of the new plck-and
place machines Tubes are limited to a rela
tively small number of parts (dictated by tube 
length) and depend on gravity to feed compo
nents to the placement head. After several 
proposed tape formats, Philips, Signetlcs, 
many of the component and placement 
eqUipment manufacturers, and board manu
facturers convened under the auspices of EIA 
(ElectrOnic Industries ASSOCiation) and 
agreed on an Industry standard speCification 
for Tape and Reel for both SO and PLCC 
packages. The proposed EIA specification 
RS 481 A is being used by Signetics and 
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FOOTPRINT P~D 

~~"~~ 
-..1.050 

I 

PAD AREA 

Figure 1. Manufacturers' Recommended Footprint 

FOOTPRINTS FOR PLCC 

I 
PINS A 

20 .425 
28 .525 
44 .725 
52 .825 
68 1.025 

Figure 2. Footprint Design for The PLCC-IC 
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Philips, both of whom have shipped compo
nents on Tape and Reel since late 1984 

SUCCESS IN SURFACE 
MOUNTING BEGINS WITH THE 
DESIGNER 
In addition to the dillerent package configura
tions, surface mounting IS done on a much 
smaller scale. Instead of the plated through 
holes, metallzed footpnnts must be etched 
onto the substrate surface 

The designer will be uSing a ore refined set of 
rules for layout of the surface mount PC 
board Because the components can be 
spaced closer together with small contact 
spacing, a narrower conductor trace width IS 
necessary. A common signal conductor can 
be 0010" to 0.012" wide and 0.015" through 
o 030" IS adequate for power and ground 
bussing. The suggested footpnnt contact 
area has a generous tolerance For the SO 
I.C.,a rectangular pattern IS used on 0050" 
spacing The length of the pad IS 0 050" to 
o 060" and the width can vary from 0 020" to 
0035". The 0.025" X 0.050" footpnnt pattern 
Will work well uSing the gnd placement sys
tem favored by most designers. The 0012" 
conductor Width spaced at 0.025" provides a 
reasonable 0.013" air gap between traces. 
However, If conductor pads, It Will be neces
sary to neck down the trace Width to 0.008" 
and stili retain an equal alrgap at each Side. 
Because neck down traces require additional 
time In both hand taping or CAS/photo plot 
generation of artmasters, some compromises 
may be Justified By redUCing the contact pad 
sIZe to.0.020" X 0.050", It IS possible to route 
a consistent 0.010" conductor trace Width 
and stili maintain the desired clearances 
However, some PC board shops may not 
maintain the consistent quality necessary 
when uSing this fine line approach over the 
entire board. It IS Important to discuss limlta
lion and premium cost penalties With your 

supplier before full commitment to the 0 010", 
and smaller, trace Widths. 

Another very Important consideration to be 
taken Into account IS the thermal concentra
lion caused by m,nlatunzat,on The same die 
IS being used In the SMD as In the DIP, thus 
the power dissipated IS the same; however, 
the smaller packages are being placed much 
closer together, concentrating the thermal 
energy. The trde-olls between the Increase In 
density and the concentrallon of thermal 
energy must be evaluated by the board man
ufacturer. 

These factors may Influence the choice of 
PCB matenal, the number of layers, and the 
thickness of the PCB board. New methods to 
transfer heat from the package to the board 
and then away from the board should be 
considered by the designer. 

Other factors to be considered are the place
ment system, soldenng method, post-assem
bling cleaning, Inspecllon, test, and the avail
ability of parts In SMD packages. 

One of the first steps IS to list all the devices 
needed and to determine which ones are 
available In SMD formal. With the growth of 
populanty of SMD, the number of dillerent 
functions ollered by Signetics continues to 
grow rapidly In addition to the SIGNETICS 
SMD POCKET GUIDE, there are several 
cross-reference lists available from design 
and assembly services. However, With the 
explOSive growth of thiS market NONE OF 
THESE LISTS ARE NECESSARILY CUR
RENT. Please check With your local sales 
office because the parts availability lists are 
growing almost dally. 

When chOOSing the type of footpnnts to use, 
It IS very Important that the deSigner conSid
ers the soldering method being used. 

BaSically there are two types of soldering In 
use today: flow soldering (wave, drag, or hot 
solder dip) an reflow soldenng (vapor phase, 

So-I.c. 

PCC-I.c. 

Infrared, thermal conduction through the 
PCB, and hot air). 

The SO package can be soldered uSing a 
flow soldenng method. The deVices must be 
attached to the PCB by means of an adheSive 
because the deVice Side of the board Will be 
faCing down as It goes through the solder 
wave. The onentatlon of the part as It goes 
through the solder wave can play an Impor
tant role In the elimination of bridges Expen
ments should be conducted by the user to 
determine the best footprints for use In a 
parllcular soldenng system Some users feel 
that the narrow footprints help to reduce 
solder bridges. Others have been expenment
Ing With rounded footprints to reduce bndglng 
dunng wave soldering and claim to have had 
very good results. 

Reflow soldenng has been done for many 
years In the hybnd Industry A solder paste or 
solder cream IS applied to the footpnnt prior 
to placement of the component. These 
pastes an creams contain tiny spheres of 
solder suspended In a carner which contains 
the flux. As the substrate temperature IS 
raised, the flux, solvents, and carners are 
dnven off and the solder IlqUifles. Vanous 
melting pOint pastes and creams are avail
able. As the liqUid solder migrates to the 
metallized footprints, the surface tension IS 
enough to move the leaded components For 
SO packages, thiS can be an advatage be
cause It acts as a self-pOSitioning mechanism. 
However, It can be a problem for the smaller 
passive components If the solder paste Isn't 
printed on evenly. If there IS an uneven 
amount of solder paste on one end of one of 
these smaller deVices, the surface tension 
can pull stronger on one Side causing a 
"tombstonlng" effect, I.e, one end of the 
deVice IS lifted straight up. 

Many vanat,ons of footpnng patterns are 
pOSSible The formula shown In Figure 1 is 
applicable for both reflow and wave solder 
processes. Many configurations are pOSSible 

Figure 3. Planning - Layout And Component Placement 
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Figure 5 
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and should be tried on an experimental basIs 
before commitment to a large production run 
Both time and development costs can be 
conserved by utilizing design and process 
consultants specializing In surface mount 
technology. 

Figures 1 and 2 show some tYPical footprints 
used In reflow soldering. Note that the width 
of the footprint for the SO package varies 
from 0.025" to 0.035" Most users tend to
wards the narrow footprint. Further, the 
length to these prints should be kept as short 
as possible to prevent the part from sWim
ming or sliding back and forth on the footprint 
while stili allowing a good meniscus 

Another factor worth noting IS that the foot
print for PLGG should not extend too far 
under the package as thiS could promote 
solder bridges under the package where they 
can not be seen dUring InspecllOn. The foot
print for the PLCC should extend out further 
from the package than the lead Itself to allow 
a good meniscus that Will result In a strong, 
inspectable bond. 

Careful placement of related components Will 
allow a more effective use of a much smaller 
surface area. The interconnections that can 
be made on the substrate surface result In 
the elimination of feedthrough holes Reduc
lIOn of these holes and their associated pad 
areas further Increase the density of the 
layout, and reduce total board cost as well. 
As Indicated, the SO package has the same 
pinout on two parallel rows as found on the 
older DIP packages being replaced. Arrang
Ing related IGs In blocks or functional clusters 
with their associated discreet components 
can also help to maximize the use of the 
available surface area. 

For several reasons, many users have ex
pressed their preference for SO format 
through 28 pins. The SO IS much smaller and 
lighter than the PLCC. The Sal, although a bit 
longer than the PLCC, stili occupies about the 
same board space. 

Further, when uSing several packages and 
connecting them together, a given number of 
SO and SOL packages would take much less 
space than the same number of PLCCs, 
simply because of the Interconnect geogra
phy. (See Figure 3). 

Besides being smaller, the SO format IS dual
In-line and has the same pinouts as those of a 
standard DIP (PLCC Pinouts vary between 
deVices as well as between manufacturers). 
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The SO format IS easier to handle and IS 
much eaSier to visually inspect. 

For deVices over 28 pinS, the PLCC is the 
package of choice, largely because It can 
hold a much larger die than the 0.300" Wide 
SO packages. 

In the early days of PCB technology when 
plated through holes were not possible, de
signers were forced to carefully plan compo
nent arrangements and connections. USing 
experience and ingenUity, they were able to 
eliminate crossovers while reducing the need 
for unwanted jumpers. With the advent of 
plated through holes and multilayer boards, 
the restriction to single Sided boards was 
eliminated. USing the Single Sided concept 
the techniques used to interconnect the 
SMDs are as Important as the footprint pat
terns. As noted before, the contact pads on 
0.050" centers, range between 0.025" and 
0.035" In Width. Prior to choosing to add a 
feedthrough hole on the pad itself, two fac
tors should be considered: 1) The hole diam
eter selected must allow for a reasonable 
location tolerance. A 0.010" to 0.015" diame
ter plated through hole In 0.062" thick FR4 
material may Increase the cost of your PCB. 
2) Unless the feedthrough hole on the foot
print area IS either plugged or masked, In a 
reflow soldering sltuallOn, the solder Will tend 
to migrate away from the IC contact resulting 
In a poor solder JOint. 

It IS more deSirable to add a separate pad for 
via or feedthrough reqUirements. To further 
provide for routing conductor traces while 
Insuring an acceptable air gap, you may 
choose to use a 0.035" to 0.037" square pad 
for these feedthrough holes. The square 
configuration will fUrnish more than enough 
metal In the diagonal corners to compensate 
for the reduced annular cross section at the 
Sides of the square. The 0.035"-0.037" 
square feedthrough pad can be spaced at 
0.050" when necessary or on the more tradi
tional 0.100" pad. With this spacing It IS 
possible to route two 0.012" Wide conductor 
traces between pads, something only POSSI
ble before with costly multilayer deSigns using 
leaded through hole technology. 

The feedthrough pad IS then connected to the 
component contact area With a narrow trace. 
ThiS narrow trace reduces migration of the 
solder paste dUring the reflow process. To 
further reduce migration of the liquid solder, 
application of solder mask coating over sur
face areas not reqUirelng solder IS recom-
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mended. ThiS coating IS applied with a wet 
screen process or photographically as a dry 
film and Will act as a dam to contain solder to 
the contract area (See Figures 4 and 5). 

When using reflow soldering, the trace Width 
should be about half the Width of the footprint 
pattern. As noted before the Signal carrying 
conductors are generally 0.012" to 0.015" 
Wide. Supply voltages are carried on Wider 
traces. When running traces between the 
deVice leads, it Will be necessary to reduce 
the width to about 0.008" which proVides an 
0.008" gap between the trace and the edge 
of the pads when using 0.025" pads. 

Because the SMDs are so much smaller than 
their leaded counterparts, the scale of the 
layout should be considered On larger 
boards With a mix of SMDs and leaded 
deVices, a 2: 1 scale may be adequate. More 
complex layouts can be designed at 4: 1 scale 
With excellent results. The larger scale Will 
make It pOSSible to increase denSity while 
assuring accuracy. If deSigning With a CAD 
system, accuracy and denSity can both be 
Increased by increasing the grid resolution. 
Routing conductor traces Will require careful 
planning, It IS customary to use a 90° or 45° 
angle (Figure 6) when traces must divert from 
a continuous line. 

Offset stepping several 0.012" Wide conduc
tor traces on 0.025" spacing Will require 
necking down at the pOint of dlrecllOn change 
to maintain the deSired air gap. The start and 
stop pOints of photoplotter aperture runs must 
be carefully executed to reduce the chance of 
overlay and shorting. If outSide services are 
used for digitizing or photoploting, diSCUSS 
your requirements for accuracy before pro
ceeding. Some compromises may have to be 
made to Insure quality and control costs. 
Preparing artmasters on mylar uSing precIsion 
tape products and pre-printed footprint pat
terns may afford more fleXibility during your 
entry Into SMD technology. Changes can be 
mad eaSily, and economical photo reducllOn 
processes Will prOVide high quality working 
film. The technique used to prepare working 
film IS a chOice generally influenced by in
house capability or services available In a 
region. 

Dramatic changes are taking place through
out this Industry. Surface mount technology IS 
key to an efficient transition into miniatUriza
tion and automallOn of electrOnic production. 
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PACKAGE OUTLINES FOR 
PLASTIC PACKAGES 
The following Information applies to all plastic 
packages unless otherwise specified on Indi
vidual package outline drawings. 

1. Dimensions are shown m Metnc Units 
(Millimeters) and English unlls (Inches). 

Package 
Outlines 

2. Lead matenal Copper Alloy, solder 
(63%Sn/37%Pb) dipped. 

3. Body matenal: PlastiC (Epoxy) 

4. Thermal resistance values are deter
mined by temperature sensitive parame
ter (TSP) method. ThiS method uses the 
forward voltage drop of a calibrated dl-

PLASTIC PACKAGES OUTLINES 

Number Package Package Thermal Die Size Package Package Resistance of Ordering Outline (square Type Feature ()JA/()JC Leads Code Code mils) 
("C/W) 

14-pm 
3.9mm D DH1 124/37 (SO-14) 
(015") 
Body 2,500 

16-pln 
S01 (SOL-16) 

width D DJ1 113/36 

(Copper 
Leadframe) 20-pln 

D DL2 (SOL-20) 75mm 90/28 
(0.30") 
Body 5,000 

24-pln 
(SOL-24) 

width D DN2 76/26 

14-pln 
N NH1 89/44 (DIP-14) 

16-pm 
2,500 

DIP2 (DIP-16) 0.300" N NJ1 86/43 

(Copper Lead 
20-pm row Leadframe) (DIP-20) N NL1 74/32 

centers 
24-pln 5,000 
SLIM DIP N NN1 65/36 
(DIP-24) 

NOTES. 
1 SO = Small Outline 
2 DIP = Dual·in-Lme Package 
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ode to measure the change In Junction 
temperature due to a known power appli
cation. The substrate diode of a Bipolar 
technology device IS generally the diode 
used In these tests Die size and test 
environment have significant effects on 
thermal resistance values. 

Test Conditions 

Test 
Test Fixture Ambient 

Device soldered to 
Philips glass epoxy 
test board 
(1.12" X 0.75" X 0.059") 
with 0.008 - 0.009" 

Still air stand-off. Accuracy: ± 15% 
at room 
temperature Device soldered to 

Philips glass epoxy 
test board 
(1.58" X 0.75" X 0.059") 
with 0.008 - 0.009" 
stand-off. Accuracy: + 15% 

Device In Textool ZIF 
socket with 0.040", 
stand-off. Accuracy: ± 15% 

Stili air 
at room 
temperature Device In Textool ZIF 

socket with 0.040", 
stand-off. Accuracy: ± 15% 
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14-PIN PLASTIC SO 

m 
§I.l0 ('OO4j 

16-PIN PLASTIC SO 

t 
400 (157) 

o@ 10 (.004 

(.061 •• 006) 
~ 

.49 (.019) -f.1 T I E 10@1 .25 (010) @ I 

.35 (014) 

10(004)~ 

i----r 

I 

P~'N#1 U127 (050) BSC 

1000 (394) 
-0- ----

980 (388) 

December 1988 

NOTES: 
1. Packaging dimenSIOns conform to JEDEC specificatIOn 

MS-{lI2-AB for standard small outline (SO) package, t4 
leads, 3.75mm (150') body width (Issue A, June 1985) 

2. Controlling dimensions are in mm Inch dllnenslons In pa. 
rentheses. 

3 DimenSIOns and toleranclng per ANSI Y14.5M-1982. 
4. "T~. ~D· and ME" are reference datums on the mokfed body 

and do not include mold flash or protrusions Mold flash or 
protrusIOns shaH not exceed .15mm ( 006j on any side. 

5. Pin nUnDers start whh pin '1 and continue counterclock
wise to pin #14 when VIewed from top. 

6. SlQnetlCS ordering code for a product packaged In a plastiC 
small outline (SO) package IS the suffIX 0 after the product 
number. 

50 (020) x450 

r.25 (.010) 

80 

25 (010) (007. 003) 

19(007) ~ 
(.025.006) 
~ 

NOTES: 

1. Packaging dimenSIOns conform to JEDEC specification 
M5-{l12-AB for standard small outhne (SO) package, 14 
leads, 3.75mm (.15Oj body width (Issue A, June 1985) 

2. Controlling dimensions are In mm Inch dimenSIOns in pa
rentheses. 

3. DimenSIOns and tolerancing per ANSI Y14.SM-1982. 
4. "T", .O" and -E" are reference datums on the molded body 

and do not Include mold flash or protrusions. Mold flash Of 

protrusIOns shall not exceed .1Smn (.OO6j on any Side. 
S. Pin nurrbers start with pin #1 and continue counterclock

Wise to pin #14 when viewed from top 
6. Signetics ordering code for a product packaged In a plastiC 

small outline (SO) package is the SuffIX 0 after the product 
number 

50 (020) )(4S'" r 25 (010) 

~~~ 
I 

25 (010) (007. 003) (025 • 006) 
19 (007) 180.07 635. 15 
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20-PIN PLASTIC SOL 

740 (291) 

1 

[II 

I 

1$lo@i 10 (004) I 

1300(512) 

1260 (496) 

24-PIN PLASTIC SOL 

I 
7.60 (299) 

740 (291) 

1 m 
I 

1560 (614) 
15.20 (598) 

11 
1065 (419) 

10.26 (404) 

.;E@! 25 (010) @ 1 

I 
265 (104) 

235 (093) 
t 

I-r 
1065 (4191 

1026(404) 

IfIE@1 25 (010) @ 1 

£2iFU12t1JliUl± 
19 .10 (.004) 1 I L 

I 
265 (104) 

235 (093) 
I 

-----I .49 (.019) -1.1 T 1 E 10@1 25 (.010) @ 
35 (.014) .. 
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NOTES: 

1. Packaging dimensions conform to JEDEC specification 
MS-012-A8 for standard small outline (SO) package, 14 
leads, 3.7Smm (.150') body Width (Issue A. June 1985). 

2. Controlling dln'18nslOns are In mm. Inch dimenSions In pa
rentheses. 

3. DimenSions and tolsranclng per ANSI Y14.SM- 1982. 
4. MT", ~D~ and "E" are reference datums on the molded body 

and do not include mold flash or protrusions. Mold flash or 
protrusIOns shall not exceed .15mm (.006") on any Side. 

5. Pin numers start with pin #1 and contmue counterclock
wise to pm #14 when viewed from top. 

6. Signetics ordering code for a product packaged In a plastic 
small outline (SO) package IS the suffiX D after the product 
number. 

NOTES: 

30 (012) 

10 (004) 

107 (042) 

86 (034) 

1. Packaging dimenSIOns conform to JEDEC specification 
MS-Q12-AB for standard small outline (SO) package, 14 
leads, 3.7Smm (.150') body Width (Issue A, June 1985). 

2. Controllmg dimensions are In mm. Inch dimenSions In pa
rentheses. 

3. Dimensions and toierancing per ANSI Y14.SM-1982. 
4. "T", "D~ and nE" are reference datums on the molded body 

and do not include mold flash or protrusions. Mold flash or 
protrusIOns shall not exceed .1Smm (.006") on any side. 

5. Pin nunbers start with pin #1 and continue counterclock
wise to Pin #14 when viewed from top. 

6. Signetics ordering code for a product packaged In a plastiC 
small outline (SO) package IS the suffix D after the product 
number. 
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Package Outlines 
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NOTES: 

1. Packaging dimensions conform to JEDEC specn,catlon 
MS-Q12-AB for standard small outline (SO) package, 14 
leads, 3.75mm (.150') body width (Issue A. June 1985) 
Controlling dimensions are in mm Inch dimensions In pa
rentheses, 

3. Dimensions and tolsrancing per ANSI Y14.5M- 1982. 
4 aT', "0" and "E" are reference datums on the molded body 

and do not Include mold flash or protrusions. Mold flash or 
protrUSIOns shaU not exceed .15mm (.006") on any side. 

5. Pm nulT'bers start with pin #1 and continue counterclock
wise to pin #14 when viewed from top . 

6. Signetics ordenng code for a product packaged In a plastic 
small outlms (SO) package is the suffix 0 after the product 
number. 

035 (89) If 

020(5:1) 

015 ( 38) 

010 ( 25) 

NOTES: 

SSC 
300 (762) 
(NOTE 5) 
395 (1003) 

300 ( 762) 

1. Packaging dimensions conform to JEOEC specdlcatlon 
MS-012-AB for standard small outline (SO) package, 14 
leads, 3.75mm (.150') body width (issue A. June 1985). 

2. Controlling dimensions are In mm. Inch dimensions in pa
rentheses. 

3. DimenSions and toleranclng per ANSI Y14.5M- 1982. 
4. ~T", "0" and "En are reference datums on the molded body 

and do not Include mold flash or protrusions. Mold flash or 
protrusions shall not exceed .15mm (.006") on any Side. 

5. Pin nurrbers start with pin #1 and continue counterclock
wise to pin #14 when viewed from top. 

6. SIgnetics ordering code for a product packaged In a plastiC 
small outline (SO) package is the suffiX D after the product 
number 

045 (114) (4 PLACES) 

322 (818) 

300 (762) 
(NOTE 5) 
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Package Outlines 
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NOTES: 

1. Packaging dimensions conform to JEDEC specificatIOn 
MS-012-AB for standard small outline (SO) package, 14 
leads, 3.7Smm (.150') body width (Issue A. June 1985) 

2. Controlhng dimensions are in mrn. Inch dimensions In pa
rentheses 

3. Dimensions and toleranclng per ANSI Y14.SM-1982. 
4. "T". "0" and "E" are reference datums on the molded body 

and do not Include mold flash or protrusions. Mold flash or 
protrusions shall not exceed 15mm ( 006") on any side 

5. Pm nurrbers start with pin #1 and continue oounterclock
wise to pin #14 when viewed from top 

6. Signetics ordering code for a product packaged 10 a plastiC 
small outlrne (SO) package is the suffix 0 after the product 
number 

NOTES: 

322 (818) 

300 (762) 
(NOTE 5) 

sse 
300 (762) 
(NOTE 5) 
395 (1003) 

300 ( 762) 

1. Packaging dimensIOns conform to JEDEC SpeCification 
MS-012-AB for standard small outline (SO) package, 14 
leads, 3.75mm (.150') body width (Issue A, June 1985) 

2 Controllmg dimenSions are In mm. Inch dimenSions In pa~ 
rentheses. 

3. DimenSions and !olerancing per ANSI YI4.SM- 1982 
4 "T", "0" and "E" are reference datums on the molded body 

and do not Include mold flash or protrusions Mold flash or 
protrusions shall not exceed .15mm (.006") on any side. 
Pin nulTtlers start with pin #1 and continue counterclock
wise to pin #14 when viewed from lOp. 

6. SignetlC:S ordering code for a product packaged In a plastrc 
small outline (SO) package is the suffix 0 after the product 
number. 

322 (818) 

300 (762) 
(NOTE 5) 

SS~:;' 
300 (762) 
(NOTE 5) 

395 (1003) 

300 ( 762) 





Signetics 

ALS Products 

Section 9 
Sales Offices 





Signetics Sales Offices, 
Representatives & 
Distributors 

ALS Products 

SIGNETICS NEW JERSEY FLORIDA NEW YORK 

HEADQUARTERS Parsippany Clearwater Ithaca 

811 East Arques Avenue 
Phone: (201) 334--4405 Sigma Technical Assoc Bob Dean, Inc. 

P.O. Box 3409 NEW YORK 
Phone: (813) 791-0271 Phone: (607) 257-1111 

Sunnyvale, CA 94088-3409 Hau~pauge FI. Lauderdale OHIO 
Pone: (516) 348-7877 Sigma Technical Assoc Centerville 

Phone: (408)991-2000 
Wa~~ingers Falls 

Phone: (305) 731-5995 Bear Marketing, Inc. 

ALABAMA one:(914) 297--4074 ILLINOIS 
Phone: (513) 436-2061 

Huntsville 
NORTH CAROLINA Hoffman Estates Richfield 

Phone: (205) 830--4001 Bear Marketing, Inc 
Raleigh Micro-Tex, Inc 

Phone· (216) 659-3131 
ARIZONA Phone: (919) 781-1900 Phone· (312) 382--{3001 
Phoenix OHIO INDIANA OKLAHOMA 

Phone: (602) 968-5777 Tulsa 
Columbus Indianapolis Jerry Robison 

CALIFORNIA Phone: (614) 888-7143 Mohrfield Marketing, Inc. and Associates 
Calabasas Dayton Phone: (317) 546-S969 Phone: (918) 665--{3562 

Phone: (818) 880-<>304 Phone: (513) 294-7340 IOWA OREGON 
Irvine OREGON Cedar Rapids Beaverton 

Phone: (714) 833--8980 Beaverton J.R. Sales Western Technical Sales 
(213) 588--{3281 Phone: (503) 627-0110 Phone: (319) 393-2232 Phone: (503) 644-8860 

Los Angeles PENNSYLVANIA MARYLAND PENNSYLVANIA 
Phone: (213) 670--1101 Plymouth Meeting Columbia Pittsbur~h 

San Diego 
Phone: (215) 825--4404 Third Wave Solutions, Inc. Bear arketing, Inc. 

Phone: (619) 560-0242 TENNESSEE 
Phone: (301) 290-5990 Phone: (412) 531-2002 

Sunnyvale 
Greeneville MASSACHUSETTS Willow Grove 

Phone: (615) 639-0251 Needham Heights Delta Technical 
Phone: (408) 991--{3737 

TEXAS Kanan Associates Sales,lnc. 
COLORADO Austin Phone: (617) 449-7400 Phone: (215) 657-7250 
Aurora Phone· (512) 339-9944 MICHIGAN UTAH 

Phone: (303) 751-S011 
Houston Bloomfield Hills Salt Lake City 

FLORIDA Phone: (713)668-1989 Enco Marketing Electrodyne 

FI. Lauderdale Phone: (313) 338-8600 Phone. (801) 264-8050 

Phone: (305) 486-<>300 Richardson 
WASHINGTON Phone: (214) 644--{3500 MINNESOTA Bellevue 

GEORGIA CANADA Eden Prairie Western Technical Sales 
Atlanta SIGNETICS CANADA, 

High Technology Sales Phone· (206) 641--{39oo 
Phone: (404) 594-1392 Phone: (612) 944-7274 

LTD. Spokane 
ILLINOIS Etoblcoke, Ontario MISSOURI Western Technical Sales 
Itasca Phone: (416) 626-S676 Bridgeton Phone: (509) 922-7600 

Phone: (312) 250--00SO Nepean, Ontario Centech, Inc 
WISCONSIN 

INDIANA Signetics Canada, Ltd Phone: (314) 291--4230 
Waukesha 

Kokomo Phone: (613) 225--5467 Raytown Micro-Tex, Inc. 
Phone: (317) 459-5355 Centech, Inc. Phone· (414) 542-5352 

REPRESENTATIVES Phone: (816) 358-8100 
KANSAS CANADA 
Overland Park ARIZONA NEW HAMPSHIRE Burnaby, B.C. 

Phone: (913) 469-4005 Scottsdale Hookset Tech-Trek, Ltd. 
Thorn Luke Sales, Inc. Kanan Associates Phone: (604) 439-1373 

MASSACHUSETTS Phone: (602) 941-1901 Phone: (603) 645-0209 Mississauga, Ontario Westford 
Phone: (508) 692-S211 CALIFORNIA NEW JERSEY Tech-Trek, ltd. 

Orangevale East Hanover Phone: (416) 238-0366 
MICHIGAN Webster Associates Emtec Sales, Inc. Ne~ean, Ontario 
Farmington Hills Phone: (916) 989-0843 Phone: (201) 428-0600 ech-Trek, ltd. 

Phone: (313) 553--8070 
CONNECTICUT NEW MEXICO 

Phone: (613) 225--5161 

MINNESOTA Fairfield Albu~uerque Ville SI. Laurent, Quebec 
Edina NRG, Limited F .. Sales Tech-Trek, ltd. 

Phone: (612) 835--7455 Phone: (203) 384-1112 Phone: (505) 345-5553 Phone: (514) 337-7540 
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Signetics ALS Products 

Sales Offices, Representatives & Distributors 

DISTRIBUTORS DENMARK Philips Components Japan SOUTH AFRICA 

Contact one of our 
Philips Components AlS Tokyo SA Phili~s (PTY), Ltd. 
Copenhagen S Phone:81-3-230-1521~ Rand urg 

local distributors: Phone: 45-1-54-11-33 Phone: 27-11-889-3911 
Anthem Electronics 

FINLAND 
KOREA 

Avnet Electronics Philips Industries, Ltd. SPAIN 
Aztech Electronics OyPhilips Ab seoul Co~resa S.A. 
Hamilton/Avnet Electronics 

Espoo Phone: 82-2-794-5011 arcelona 
Marshall Industries 

Phone: 358-0-502-61 12/3/4/5 Phone: 34-3-301-63-12 
Schweber Electronics FRANCE MALAYSIA SWEDEN WylellEMG R.T.C. Compelec Philips Malaysia SON Philips Components A.B. 
Zentronics, Ltd. Issy-les-Moulineaux Bernhad Cedex Stockholm 

Phone: 33-1-40-93-80-00 Pulau Penang Phone: 46-8-782-10-00 
FOR SIGNETICS Phone: 60-4-870-055 

PRODUCTS GERMANY 
MEXICO SWITZERLAND 

WORLDWIDE: 
Valvo 

Panamtek Philips Components A.G. 
Hamburg Zuerich 

ARGENTINA Phone: 49-40-3-296-0 Guadalajara, Jal Phone: 41-1-488-2211 
Phone: 52-36-30-30-29 

Philips Argentina S.A. GREECE TAIWAN Buenos Aires Philips S.A. Hellenique Mexico. D.F. 
Phone: 54-1-541-7141 Athens Phone: 52-5-586-84-43 Philips Taiwan, Ltd. 

AUSTRALIA Phone: 30-1-4894-339 Taipei 
NETHERLANDS Phone: 886-2-712-0500 

Philips Electronic HONG KONG Philips Nederland THAILAND Components & Mat'I Ltd. Philips Hong Kong, Ltd. 
Artarmon, N.SW. Kwai Chung, Kowloon 

Eindhoven Philips Electrical Co. 
Phone: 61-2-439-3322 Phone: 852-0-245-121 Phone: 31-40-444-755 ofThaiiand Ltd. 

AUSTRIA INDIA NEW ZEALAND Bangkok 
Osterrichische Philips Pelco Electronics Philips New Zealand Ltd. Phone:66-2-223-6330~ 

Wien & Elect. Ltd. Auckland 
TURKEY Phone: 43-222-60-101 Bombay Phone: 64-9-605-914 
Turk Philips -820 Phone: 91-22-493-0311 NORWAY Ticaret A.S. 

BELGIUM INDONESIA Norsk AlS Philips Istanbul 
S.A. MBLE Components P.T. Phllips-Ralln Oslo Phone: 90-1-179-27-70 

Brussels Electronics Phone: 47-2-68-02-00 
UNITED KINGDOM Phone: 32-2-525-61-11 Jakarta Selatan 

BRAZIL Phone:62-21-512-572 PERU Philips Components 
Cadesa London 

Philips Do Brasil, Ltda. IRELAND San Isidro Phone: 44-1-580-6633 
Sao Paulo Philips Electrical Ltd. Phone: 51-14-707-080 Phone: 55-11-211-2600 Dublin UNITED STATES 

CHILE Phone: 353-1-69-33-55 PHILIPPINES Signetlcs International 
Philips Chilena S.A. ISRAEL Philips Industrial Dev., Inc. Co~. 

Santiago Ra~ac Electronics, Ltd. Makati Metro Manila unnyvale, California 
Phone: 56-02-077-3816 elAviv Phone: 63-2-810-01-61 Phone: (408) 991-2000 

CHINA, Phone: 972-3-477115 PORTUGAL URUGUAY 
PEOPLES REPUBLIC OF ITALY Philips Portuguesa SA Luzilectron S.A. 
Philips Hong Kong, Ltd. Phillp's S.p.A. Lisbon Montevideo 

Kwai Chung, Kowloon Milano Phone: 351-1-68-31-21 Phone: 598-91-56-411 
Phone: 852-0-245-121 Phone: 38-2-67-52-1 42/43144 

SINGAPORE 
COLUMBIA JAPAN Philips Project Dev. VENEZUELA 
Iprelenso, Ltda. Philips Components Japan Pte., Ltd. Ma~netica S.A. Bogota Osaka-Shi Singapore aracas 

Phone: 57-1-2497624 Phone: 81-6-304-6071 Phone: 65-350-2000 Phone: 58-2-241-7509 
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