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LOGIC PRODUCTS 

PREFACE 

Signetics would like to thank you for your interest in our FAST™ product line. Be· 
cause of its wide customer acceptance, FAST has become the preferred high·perfor· 
mance Logic family of the 80's. We are proud to participate in and contribute to the 
dynamic growth of this market. 

Each data sheet contained in this manual is designed to stand alone and reflect the 
latest DC and AC specifications for a particular product. Features of this first 
Signetics FAST Data Manual include: 

• Availability and Functional Cross-Reference Guides 
• A Circuit Characteristics Section 
• A User's Guide 
• Selected Application Notes 
• A Chapter on Surface·Mounted Devices (SMD) 
• Introduction of the SO surface·mounted package as a commercial option 

New FAST part types are being released monthly. As you see new product announce· 
ments, you should contact your local Signetics sales office, representative or autho· 
rized distributor, or write Signetics, c/o Information Services at 811 East Arques 
Avenue, P.O. Box 3409, Sunnyvale, California 94088·3409, for the latest technical infor· 
mation. 

In addition to FAST, Signetics Logic Division offers a line of commercial Logic prod· 
ucts which spans a wide speed/power spectrum from 10K/lOOK ECL to HC/HCT High· 
Speed CMOS, and includes industry·standard families such as 4000 Series CMOS, 74, 
74LS, and 74S Logic. Information on these product lines is also available from your 
nearest Signetics sales office, sales representative or authorized distributor. 

Signetics Logic Division 

TM FAST is a tradamark of Fairchild Camera and Instruments Corporation 
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LOGIC PRODUCTS 

INTRODUCTION 

THE HIGH·SPEED LOGIC OF THE 80's 

PRODUCT DESCRIPTION 

Signetics has combined advanced oxide-isolated fabrication 
techniques with standard TIL functions to create a new family 
designed for the 80's. The high operating speeds of FAST can 
push system operating speeds into areas previously reserved for 
10K ECl, but with simple TIL design rules and single 5V power 
supplies. low input loading allows the user to mix lS, AlS,and 
HCMOS in the same system without the need for translators and 
restrictive fanout requirements. 

FAST circuits are pin·for-pin replacements for 74S types, but 
offer power dissipation 3-4 times lower and higher operating 
speeds. Existing systems can achieve much lower power by 
replacing the 74S types with the corresponding FAST devices, 
with no changes other than reducing the size of the power 
supply. 

The Input structure provides better noise Immunity because of 
higher thresholds, while the oxide-Isolation and new circuit tech­
niques create devices that have less variation with temperature 
or supply voltage than existing TTL logic families. Signetics 
guarantees all ac parameters under realistic system condi­
tions-across the supply voltage spread and the temperature 
range, and with heavy 50pF output loads. 

The use of high-capacitance PNP Inputs has been avoided, and 
clamping diodes have been added to both the Inputs and out­
puts to prevent negative overshoots. High Input breakdown 
voltages allow unused Inputs to be tied directly to Vee without 
pullup resistors. 

Multiple sources and a complete family of powerful circuits 
combine to make Signetics FAST the logic choice of the 80's! 

54/74F FAST TTL 

FEATURES 

• 3ns propagation delays 
• 4mW/gate power dissipation 
• Guaranteed AC performance over temperature 

and supply voltage spreads 
• Improved input and output structures 
• Standard TTL functions and pinouts 
• Replacement for "s" types ___ 1/4 the power 
• Designer's choice for new system designs 
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LOGIC PRODUCTS 

ORDERING INFORMATION 

ORDERING INFORMATION 

The Signetics FAST products are available 
in a variety of packages and two tempera­
ture ranges. The correct ordering code of 
part number for the devices is an alpha­
numeric sequence as explained below. The 
commercial range (74 FXX) devices are 

available in plastic dual-in-line (DIP) and 
SO packages, and the military range 
(54FXX) devices are available in ceramic 
DIP and lead less chip carrier (LLCC)_ All 
devices are not available in both tempera­
ture ranges or all packages_ The ordering 
codes on the individual data sheets in­
dicate the normal or planned availability of 

the product. However, the availability of 
specifc part numbers can be obtained 
from your local Signetics sales office or 
franchised distributor. 

ORDERING CODE 

iT 
'-------------- Temperature Range 

N 

l.- Package Style 

Device Number 

TEMPERATURE RANGE DEVICE NUMBER PACKAGE STYLE 

N = Commercial Range 74F244 N = Plastic DIP 
D'C to + 7D'C D = SO Plastic 

5= Military Range 
54F244 

F = Ceramic DIP 
- 55'C to + 125'C G = Leadless Chip Carrier 

SigneHcs ix 
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PRODUCT STATUS AND DEFINITIONS 

x 

Data Sheet Identification 

'MiM'#4 

Advance Information 

'W""""-''I 

No 
Identification 
Noted 

DEFINITION OF TERMS 

Product Status 

Formative or 
In Design 

Sampling or 
Pre-Production 

First 
Production 

Full 
Production 

Signefics 

Definition 

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

This data sheet contains advance in­
formation and specifications are 
subject to change without notice. 

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

This data sheet contains final speci­
fications. Signetics reserves the 
right to make changes at any time 
without notice in order to improve 
design and supply the best possible 
product. 
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NUMERICAL INDEX 

74FSERIES 
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AVAILABILITY GUIDE 

DEVICE DESCRIPTION 
AVAIL· 

ABILITY DEVICE DESCRIPTION 
AVAIL· 

ABILITY 1 
74FOO Quad 2·lnput NAND Gate A 74F242 Quad Bus Transceiver (3·State) A 
74F02 Quad 2·lnput NOR Gate A 74F243 Quad Bus Transceiver (3-State) A 
74F04 Hex Inverter A 74F244 Quad Bus/Line Driver (3-State) A 
74F08 Quad 2·lnput AND Gate A 74F245 Octal Bus Transceiver (3-State) 1H 84 
74F10 Triple 3·lnput NAND Gate A 74F251 8·lnput Multiplexer (3·State) 1H 84 

74F11 Triple 3·lnput AND Gate A 74F253 Dual 4-lnput Multiplexer (3·State) 2H 84 
74F13 Dual 4·lnput NAND Schmitt Trigger A 74F256 Dual 4-Bit Addressable Latch A 
74F14 Hex Schmitt Trigger A 74F257 Quad 2-lnput Multiplexer (3-State) A 
74F20 Dual 4·lnput NAND Gate A 74F258 Quad 2·lnput Multiplexer (3-State) A 
74F32 Quad 2·lnput OR Gate A 74F259 8-Bit Addressable Latch A 

74F37 Quad 2·lnput NAND Buffer 1H 84 74F269 8-Bit Up/Down Counter (3-State) 1H 84 
74F38 Quad 2·lnput NAND Buffer, OC 1H 84 74F273 Octal D Flip·Flop 1H 84 
74F40 Dual 4·lnput NAND Buffer 1H 84 74F280A 9·Bit Parity Generator/Checker A 
74F64 4·2·3·2 Input AND/OR Invert Gate A 74F283 4-Bit Adder 1985 
74F74 Dual D·Type Flip·Flop A 74F298 Quad 2-lnput Multiplexer 1H 84 

74F85 4·Bit Magnitude Comparator 1H 84 74F299 Octal Shift/Storage Register (3-State) 2H 84 
74F86 Quad 2·lnput Exclusive·OR Gate A 74F322 Octal Shift/Storage Register (3·State) 2H 84 
74F109 Dual JK Flip·Flop A 74F323 Octal Shift/Storage Register (3·State) 2H 84 
74F112 Dual JK Flip·Flop 2H 84 74F350 4·Bit Shifter (3·State) A 
74F113 Dual JK Flip·Flop 2H 84 74F352 Dual 4·lnput Multiplexer (Inverted '153) 2H 84 

74F114 Dual JK Flip·Flop 2H 84 74F353 Dual 4·lnput Multiplexer (Inverted '253) 2H 84 
74F132 Quad 2·lnput NAND Schmitt Trigger A 74F365 Hex Buffer with Common Enable 1H 84 
74F138 1·of·8 Decoder/Demultlplexer A (3·State) 
74F139 Dual 1·of·4 Decoder/Demultiplexer A 74F366 Hex Inverter with Common Enable 1H 84 
74F148 8·Blt Priority Encoder 2H 84 (3·State) 

74F151 8·lnput Multiplexer 1H 84 
74F153 Dual 4·lnput Multiplexer 2H 84 

74F367 Hex Buffer, 4·Bit and 2·Bit (3-State) 1H 84 
74F368 Hex Inverter, 4·Bit and 2·Bit (3·State) 1H 84 

74F157 Quad 2·lnput Multiplexer A 74F373 Octal D Latch (3·State) A 
74F158 Quad 2·lnput Multiplexer A 74F374 Octal D Flip·Flop (3·State) A 
74F160A BCD Decade Counter, Asynch Reset 2H 84 74F377 Octal D·Type Flip-Flop with Enable A 

74F161A 4·Bit Binary Counter, Asynch Reset 2H 84 
74F162A BCD Decade Counter, Synch Reset 2H 84 

74F378 Hex 0 Flip·Flop with Enable 2H 84 
74F379 Quad D Flip·Flop with Enable 2H 84 

74F163A 4·Bit Binary Counter, Synch Reset 2H 84 74F381* 4-Bit Arithmetic Logic Unit 1985 
74F164 8·Bit SIPO Shift Register 2H 84 74F382* 4·Bit Arithmetic Logic Unit 1985 
74F168 4·Bit Up/Down Decade Counter (3·State) 2H 84 74F384* 8-Bit Serial/Parallel Two's Complement 1985 

74F169 4·Bit Up/Down Binary Counter (3·State) 2H 84 
74F174 Hex D Flip·Flop with Common Master 2H 84 

Reset 

Multiplier 
74F385* Quad Serial AdderlSubtractor 1985 
74F395 4·Bit Cascadable Shift Register (3-State) 1H 84 

74F175 Quad 0 Flip·Flop with Common Master 2H 84 74F398 4·Bit Flip·Flop, True and Complement 2H 84 
Reset Outputs 

74F181 4·Bit Arithmetic Logic Unit 2H 84 74F399 4-Bit Flip·Flop, True and Complement 2H 84 
74F182 Carry Lookahead Generator 2H 84 Outputs 

74F189 4·Bit Random Access Memory (3·State) 1985 
74F190 Up/Down Decade Counter 2H 84 
74F191 Up/Down Binary Counter 2H 84 

74F412 Multi·Mode Buffered Latch (3-State) 1985 
74F521 Octal Comparator A 
74F524 8·Blt Register Comparator (OC) 2H 84 

74F192 UpJDown Decade Counter 2H 84 74F533 Inverting Octal D Latch (3·State) A 
74F193 Up/Down Binary Counter 2H 84 74F534 Inverting Octal D Flip-Flop (3·State) A 

74F194 4·Bit Bidirectional Universal Shift A 
Register 

74F195 4·Blt Parallel Access Shift Register 1H 84 

74F545 Octal Bus Transceiver (3-State) 1H 84 
74F568 4-Bit Binary Up/Down Counter (3-State) 2H 84 
74F569 4·Bit Decade Up/Down Counter (3·State) 2H 84 

74F198" 8·Blt Bidirectional Universal Shift 1985 74F579 8·Bit Up/Down Counter, Common I/O 2H 84 
Register (3·State) 

74F240 Octal Inverting Bus/Line Driver (3·State) A 74F588 GPIB Compatible Octal Transceiver 1H 84 
74F241 Octal Bus/Line Driver (3·State) A 74F595* 8·Bit Shift Register with Output Latch 1985 

*Oata sheets soon to be available. Contact nearest Signet/cs sales office. 
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AVAILABILITY GUIDE 

DEVICE DESCRIPTION AVAIL· 
ABILITY 

DEVICE DESCRIPTION AVAIL· 
ABILITY 

74F597* 8·Bit Shift Register with Input Latch 1985 74F656 Octal Buffer with Parity Generator· A 
74F598* 8·Bit Shift Register with Input Latch 1985 Checker (3-State) 
74F604 Dual 8·Bit Latch (3·State) 1H 84 74F657 Octal Bus Transceiver with Parity 2H 84 
74F605 Dual 8·Bit Latch (OC) 1H 84 Generator·Checker (3·State) 
74F620 Octal Bus Transceiver (3·State) 1H 84 74F673 16·Bit Serial·ln/Parallel·Out Shift 1985 

74F621 Octal Bus Transceiver (3·State) 1H 84 
74F622 Octal Bus Transceiver (OC) 1H 84 
74F623 Octal Bus Transceiver (3·State) 1H 84 
74F630 Memory Error Detector/Corrector 2H 84 

(3·State) 

Register (3·State) 
74F674 16-Bit Parallel·ln/Serial-out Shift 1985 

Register (3-State) 
74F675 16-Bit Serial·ln/Parallel·Out Shift 1985 

Register with SO Capability 

74F631 Memory Error Detector/Corrector (OC) 2H 84 74F676 16·Blt Parallel·ln/Serial·Out Shift 1985 

74F646 Octal Bus Transceiver and Register 1H 84 
(3·State) 

74F647 Octal Bus Transceiver and Register (OC) 1H 84 
74F648 Octal Bus Transceiver and Register 1H 84 

(3·State) 
74F649 Octal Bus Transceiver and Register (OC) 1H 84 
74F655 Octal Inverting Buffer with Parity A 

Generator·Checker (3·State) 

Register with SO Capability 
74F779 8·Blt Counter (3·State) 2H 84 
74F784* 8·Bit Serial/Parallel Multiplier (with 1985 

74F3037* 
Adder/Subtractor) 

Quad 2·lnput 3O!l Transmission Line A 
Driver 

74F3040* Dual 4-lnput 3011 Transmission Line A 
Driver 

*Data sheets soon to be available. Contact nearest Signetics sales office. 

FAST ORDERING INFORMATION 

PACKAGES COMMERCIAL RANGES 
vcc=SV :l:S%;TA=O'Clo +70'C 

Plastic DIP N74F---N 

Plastic SO(1) N74F---D 

Ceramic DIP 

Ceramic LLCC(2) 

NOTE 
SO package Is surface-mounted micro-miniature DIP available 1984. 
LlCC Is ceramic surface-mounted lead less chip carrier. 
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MILITARY RANGES 
Vcc=5V :l:10%;TA'" -55°C to + 12S'C 

S54F---F 

S54F---G 
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FUNCTION SELECTION GUIDE 

GATES 
FUNCTION DEVICE NUMBER 

Inverters 
Hex Inverter 54/74F04 
Hex Inverter Schmitt Trigger 74F14 

NAND 
Quad 2-lnput 54/74FOO 
Triple 3-lnput 54/74F10 
Dual 4-lnput, Schmitt Trigger 74F13 
Dual 4-lnput 54/74F20 
Quad 2-lnput, Schmitt Trigger 74F132 

AND 
Quad 2-lnput 54/74F08 
Triple 3-lnput 54/74F11 

NOR 
Quad 2-lnput 54174F02 

OR 
Quad 2-lnput 54/74F32 

Excluslv.OR 
Quad 54/74F88 

Combination Gates 
4-2-3-2 Input ANO-OR-Invert 74F64 

DUAL FLIP· FLOPS 
FUNCTION DEVICE NUMBER CLOCK EDGE SET CLEAR 

0 54/74F74 ..I" lOW lOW 
JK 54/74F109 ..I" lOW lOW 
JK 74F112 L. lOW LOW 
JK 74F113 L.. lOW 
JK 74F114 L.. lOW lOW 

MULTIPLE FLlp·FLOPS 
FUNCTION DEVICE NUMBER RESET LEVEL CLOCK EDGE OUTPUT 

Quad 0 54/74F175 lOW ..I" TrueComp 
Quad 0 with Enable 74F379 ..I" TrueComp 
Hex 0 74F174 lOW ..r True 
Hex 0 with Enable 74F378 ..r True 
Octal 0 74F273 lOW ..I" True 
Octal 0, 3-State 54/74F374 ..I" True 
Octal 0, 3-State 74F534 ..r Comp 
Octal 0 with Enable 74F377 ..I" True 

OTHER REGISTERS, REGISTER FILES 
FUNCTION DEVICE NUMBER BITS SERIAL ENTRY PARALLEL ENTRY CLOCK 

Quad 2 Port 74F298 4x2 20 (mux) '1. 
Quad 2 Port 74F398 4x2 2.D(mux) .r 
Quad 2 Port 74F399 4x2 20 (mux) ...r 

Signetlcs 
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FUNCTION SELECTION GUIDE 

LATCHES 
FUNCTION DEVICE NUMBER COMMON CLEAR (LEVEL) ENABLE INPUT (LEVEL) OUTPUT 

Dual 4-Bit Addressable 74F256 LOW 1 (L) True 
Dual 4-Bit Addressa,ble 74F259 LOW 1 (H) True 
Octal, 3-State 54/74F373 1 (H) True 
Octal Inverting, 3-State 74F533 1 (H) Comp 
Multi-Mode Buffered, 3-State 74F412* LOW 1 (L), 2 (H) True 

MULTIPLEXERS 
FUNCTION DEVICE NUMBER ENABLE INPUT (LEVEL) SELECT INPUTS OUTPUT 

Quad 2-lnput 54/74F157 1 (L) 1 True 
Quad 2-lnput 74F158 1 (L) 1 True 
Quad 2-lnput, 3-State 54/74F257 1 True 
Quad 2-lnput, 3-State 74F258 1 Camp 
Dual 4-lnput 54/74F153 2 (L) 2 True Comp 
Dual 4-lnput 74F352 2 2 Comp 
Dual 4-lnput, 3-State 54/74F253 2 True 
Dual 4-lnpul, 3-State 74F353 2 2 Comp 
8-lnput 74F151 1 (L) 3 TrueComp 

. 8-lnput, 3-State 54/74F251 1 True Camp 

DECODER/DEMULTIPLEXERS 
FUNCTION DEVICE NUMBER ADDRESS INPUTS ENABLE LEVEL OUTPUT LEVEL 

DuaI1-of-4 74F139 2+2 t (Lj+ 1 (L) 4 (l)+ 4 (L), 
1-of-8 54174F138 3 2 (L), 1 (H) 8 (L) 

BUFFERS, DRIVERS AND TRANSCEIVERS 
FUNCTION DEVICE NUMBER OUTPUT 

Quad 2-lnput NAND Buffer 74F37 Comp 
Quad 2-lnput NAND Buffer, DC 74F38 Comp 
Dual 4-lnput NAND Buffer 74F40 Comp 
Quad 2-lnput NAND Transmission Driver 74F3037* Comp 
Dual 4-lnput NAND Transmission Driver 74F3040· Comp 
Octal Transceiver 74F621 True 
Octal Transceiver 74F622 Camp 
Ocial Transceiver and Registers 74F647 True 
Octal Transceiver and Registers 74F649 Comp 

* Data sheets soon to be available. Contact nearest Slgnetics sales office. 
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FUNCTION SELECTION GUIDE 

SHIFT REGISTERS 
FUNCTION DEVICE NUMBER BITS SERIAL ENTRY PARALLEL ENTRY CLOCK 

Serial-In/Parallel-Out 74F164 8 D •• ,D.b I 
Serial-In/Parallel-Out Output Latch, 3-State 74F595* 8 D. .r 
Serlal-In/Serial-Out/Parallel-Out, 3-State 74F673 16 SilO L 
Serlal-In/Serlal-Out/Parallel-Out 74F675 16 0 IL.. 
Serial-In/Parallel-In/Serlal-Out, Parallel-Out 74F195 4 J,K 40 .r 
Serial-In/Parallel-In/Serial-Out, Parallel-Out 74F598* 8 0.0,0.1 8110 I 
Serial-In/Parallel-In/Serlal-Out 74F674 16 SilO SIIO,16D '-
Serial-In/Parallel-In/Serial-Out 74F676 16 SI 160 I 
Serial-In/Parallel-In/Parallel-Out Shift Right, 3-State 74F395 4 D. 40 .r 
Serial-In/Parallel-In/Serlal-Out, Parallel-Out, 3-State 74F322 8 00,01 8110 I 
Serlal-In/Parallel-In/Parallel-Out 54/74FI94 4 D." 0.1 40 I 
Serlal-ln/Paraliel-lnlParaliel-Out, Bidirectional 74F198* 8 D." 0.1 80 S 
Serial-In/Parallel-In/Serlal-Out, Parallel-Out, 3-State 74F299 8 0.0,0.1 8110 I 
Serial-In/Parallel-In/Serlal-Out, Parallel-Out, 3-8tate 74F323 8 0.0,0.1 8110 I 
Parallel-In/Serlal-Out Input Latch 74F597* 8 D. 80 .r 
Parallel-In/Parallel-Out, 3-State 74F350 4 1_ 3-1+ 3 4Y 
Parallel-In/Parallel-Out, 3-State 74F604 16 A1-As, B1~Bs .r 
Parallel-In/Parallel-Out, OC 74F605 16 A1-As, B1-Bs I 
Paraliel-lnlParaliel-Out, True and Complement Output 74F398 8 S lOa-lad' 11.-11d I 
Parallel-In/Parallel-Out 74F399 8 S loa-lCd' 11a-11d I 

COUNTERS 
FUNCTION DEVICE NUMBER MODULUS PARALLEL ENTRY PRESETTABLE CLOCK EDGE 

Synchronous 74F160 10 S X I 
Synchronous 74F161 16 S X I 
Synchronous 74F162 10 S X I 
Synchronous 74F163 16 S X I 
Up/Down 74F168 10 S X .r 
Up/Down 74F169 16 S X I 
Up/Down 74F190 10 A X I 
Up/Down 74F191 16 A X .r 
Up/Down 74F192 10 A X I 
Up/Down 74F193 16 A X .r 
Up/Down 74F269 8 S X I 
Up/Down 74F579 8 S(1I0) X .r 
Up/Down, 3-State Multiplexed 74F779 8 S(I/O) X I 

THREE·STATE BUFFERS, DRIVERS AND TRANSCEIVERS 
FUNCTION DEVICE NUMBER OUTPUT 

Quad Bus Transceiver 74F242 Comp 
Quad Bus Transceiver 74F243 True 
Hex Buffer 74F365 True 
Hex Inverter 74F366 Comp 
Hex Buffer, 4-Blt and 2-Blt 74F367 True 
Hex Inverter, 4-Bit and 2-Blt 74F368 Comp 
Octal Buffer 54/74F240 Comp 
Octal Buffer 54174F241 True 
Octal Buffer 54174F244 True 
Octal Buffer with Parity 74F655 Comp 
Octal Buffer with Parity 74F656 

. 
True 

Octal Transceiver 74F245 True 
Octal Transceiver 74F545 True 
Octal Transceiver with IEEE-486 Termination Resistors 74F588 True 
Octal Transceiver 74F620 Comp 
Octal Transceiver 74F623 True 
Octal Transceiver with Parity 74F657 True 
Octal Transceiver/Register 74F646 True 
Octal Transceiver/Register 74F648 Comp 

·Oata sheets soon to be available. Contact nearast Signetics salas office. 
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PRIORITY ENCODERS 
FUNCTION DEVICE NUMBER INPUT ENABLE (LEVEL) INPUT/OUTPUT (LEVEL) 

8-to-3 74F148 LOW Active-LOW, 

ARITHMETIC FUNCTIONS 
FUNCTION DEVICE NUMBER 

4-Blt ALU 74F181 
4-Bit ALU 74F381* 
4-Bit ALU with Overflow Output for Two's Complement 74F382* 
4-Blt Binary Full Adder with FAST Carry 54/74F283 
Lookahead Carry Generator 74F182 
Quad Serial Adder/Subtractor 74F385* 

COMPARATORS 
FUNCTION DEVICE NUMBER 

4-Bit Comparator 74F85 
8-Bit Comparator 54/74F521 
8-Blt Register Comparator 74F524 

PARITY 
FUNCTION DEVICE NUMBER 

9-Blt Odd/Even Parity Generator/Checker 54/74F280A 

SPECIAL FUNCTIONS 
FUNCTION DEVICE NUMBER 

18-Blt Error Detection 74F630 
16-Blt Error Detection/Correction Circuit 74F631 
64-Bit RAM 74F189 
8-Blt Serial/Parallel Two's Complement Multiplier 74F384* 
2-Blt Serial/Parallel (with Adder/Subtractor) 74F784* 

• Data sheets 800n to be available. Contact nearest Signeties &8les office. 
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lOGIC PRODUCTS 

QUALITY AND RELIABILITY 

SIGNETICS LOGIC QUALITY 
Signetics' Logic Division has put together a 
winning process for manufact\lring ICs 
with built·in quality and rellabilfty. We're 
striving to ship zero defects, and current 
quality levels demonstrate our commitment 
to this goal. Quality guarantees are contino 
ually being reviewed to reflect the tangible 
improvements we have made. 

The digital ICs produced in the Logic Divi· 
slon must meet rigid criteria as defined 
by our design rules and evaluated in a thor· 
ough product characterizati.on process. 
The capabilities of our manufacturing pro· 
cess are measured and the results evalu· 
ated and reported through our corporate­
wide data base system, QA05. The SURE 
(Systematic Uniform Reliability Evaluation) 
program monitors the performance of our 
product In a variety of accelerated environ· 
mental stress conditions. All of these pro· 
grams and systems are intended to prevent 
product·related problems and to inform our 
customers and employees of our progress 
in achieving zero defects. 

RELIABILITY BEGINS WITH 
THE DESIGN 
Reliability and quality must begin with de· 
sign. No amount of extra testing or Inspec· 
tion will produce reliable ICs from a design 
that is inherently unreliable. Signetics fol· 
lows very strict design and layout practices 
with its digital Circuits. To eliminate the 
possibility of metal migration, current den· 
sity in any path cannot exceed 2 x 105 

amps/cm2. Layout rules are followed to 
minimize the possibility of shorts, circuit 
anomalies, and SCR type latch·up effects. 
Numerous ground·to·substrate connec· 
tions are required to ensure that the entire 
chip is at the same ground potential, there· 
by precluding internal noise problems. 

PRODUCT CHARACTERIZATION 
Before a new design Is released, the char· 
acterlzation phase must be completed so 
that the distribution of parameters result· 
Ing from lot·to·lot variations is well within 
specified limits. Such extensive character· 
ization data also provides a basis for identi· 
fying unique application·related problems 
which are not part of normal data sheet 
guarantees. Characterization takes place 
from -55·C to +125·C and a +10% 
supply voltage. 

QAOS 
The QA05 system collects the results of 
product assurance testing on all finished 
goods lots and feeds this data back to con· 
cerned organizations where appropriate 
action can be taken. The QA05 reports EPA 
(Estimated Process Average) and AOQ 
(Average Outgoing Quality) results for elec· 
trlcal, visual/mechanical, hermeticity, and 
documentation audits. Data from this sys· 
tem is available on request. 

THE SURE PROGRAM 
The SURE (Systematic Uniform Reliability 
Evaluation) program audits/monitors prod· 
ucts from all Signetlcs' divisions under a 
variety of accelerated environmental stress 
conditions. This program, first introduced 
in 1964, has evolved to suit changing 
product complexities and performance 
requirements. 

The SURE III program has two major func· 
tlons: long·term accelerated stress perfor· 
mance audit and a short·term accelerated 
stress monitor. In the case of logic prod· 
ucts, samples are selected which represent 
all generic product groups in all wafer fabrl· 
cation and assembly locations. A series of 
detailed specifications (3230·009X) defines 
the criteria by which sample selection and 
evaluation testing is conducted. 

THE LONG·TERM AUDIT 
One-hundred devices from each generic 
family are subjected to each of the follow· 
ing stresses every eight weeks: 
• High Temperature Operating Life: TJ = 

150·C, 1000 hours, static biased or dy· 
namic operation, as appropriate (worst· 
case bias configuration is chosen); 

• High Temperature Storage: Tj = 150·C, 
1000 hours; 

• Temperature·Humidity Biased Life: 85·C, 
85% relative humidity, 1000 hours, static 
biased; 

• Temperature Cycling (Air·to·Air): - 65·C 
to + 150·C, 1000 cycles. 

THE SHORT·TERM MONITOR 
Every other week a 50'piece sample from 
each generic family is run to 168 hours of 
pressure pot (15 psig, 121 ·C, 100% satu· 
rated steam) and 300 cycles of thermal 
shock (- 65·C to + 150·C). 

Signetics 

In addition, each Signetics assembly plant 
performs SURE product monitor stresses 
weekly on each generic family and molded 
package, by pin count and frame type. Fifty 
pieces are run on each stress, in pressure 
pot to 96 hours, thermal shock to 300 
cycles. 

SURE REPORTS 
The data from these test matrices provides 
a basic understanding of product capabil· 
ity, an estimated failure rate resulting from 
each stress, and an indication of major fail· 
ure mechanisms. This data is compiled 
periodically and is available to customers 
upon request. 

RELIABILITY ENGINEERING 
In addition to the product performance 
monitors encompassed In the Logic SURE 
Program, Signetics' Corporate and Division 

. Reliability Engineering departments sus· 
taln a broad range of evaluation and qualifi· 
cation activities. 

Included In the engineering program are: 
• evaluation and qualification of new or 

changed materials, assembly/wafer·fab 
processes and equipment, product de­
signs, faCilities and subcontractors; 

• device or generic group failure rate 
studies; 

• advanced environmental stress develop· 
ment; 

• failure mechanism characterization. 

The environmental stresses utilized in the 
engineering programs are similar to those 
utilized for the SURE monitor; however, 
more highly accelerated conditions and ex· 
tended durations typify the engineering 
projects. Additional stress systems such 
as biased pressure pot, power·temperature 
cycling, and cycle·biased temperature­
humidity,are also included in the evaluation 
programs. 

FAILURE ANALYSIS 
The SURE Program and the Reliability Engi· 
neering Program both inClude failure anal· 
ysis activities and are complemented by 
Corporate, Divisional, and Plant Failure 
Analysis departments. These engineering 
units provide a service to our customers 
who desire detailed failure analysis sup· 
port, and they In turn provide Signetics with 
the technical understanding of the failure 
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modes and mechanisms actually experi­
enced in service. This information is essen­
tial feedback, necessary for the continued 
assessment of the applicability of the 
stress conditions utilized to measure 
product performance. 

LOGIC PRODUCT QUALITY GOALS 
(1984-1986) 

ZERO DEFECTS PROGRAM 

Industry Requires Improved 
Product Quality 

In recent years United States industry, and 
particularly those of you who buy inte­
grated circuits, has increasingly demanded 
improved product quality. We at Signetics 
believe you have every right to expect qual· 
ity products. If you buy components from a 
quality conscious. manufacturer, the reward 
can be summed up in the words, lower cost 
of ownership. 

Those of you who invest in costly test 
equipment and engineering to assure that 

ELECTRICAL 

1984 EPQ/AOQ Targets, PPM 150/100 
1985 EPQ/AOQ Targets, PPM 100150 
1986 EPQ/AOQ Targets, PPM 50/10 

incoming products meet your specifica­
tions have a special understanding of the 
cost of ownership. And your cost does not 
end there; you are also burdened with in­
flated inventories, lengthened lead times, 
and more rework. 

Signetics Understands 
Customers' Needs 

Signetics has long had an organization of 
quality professionals inside the operating 
units, coordinated by a corporate quality 
department. This organization provides 
leadership, feedback, and direction for 

This graph shows how dramat'cally electrical, mechanical, and visual defects 
have been reduced across all product lines. 
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These improvements result from our empha­
sis on defect prevention which allows us to 
build quality Into the product during manu­
facturing, instead of relying on screening 
and sampling to remove defective parts. 

The corresponding improvement in the esti­
mated process quality (which measures the 
level of defective units produced during the 
manufacturing process prior to outgoing 
quality assurance) conclusively supports 
this fact. 

You benefit from improved and more consis­
tent product conformance at lower product 
cost. 

1979 1980 1981 1982 1983 1984 1985 

Signetics 
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achieving our high level of quality. Special 
programs are targeted on specific quality 
issues. For example, a program to reduce 
electrically defective units improved 
outgoing quality levels by an order of 
magnitude. 

In 1980 we recognized that in order to 
achieve outgoing levels on the order of 100 
PPM (parts per million), down from an in­
dustry practice of 10,000 PPM, we needed 
to supplement our traditional quality pro­
grams with one that encompassed all activ­
ities and all levels of the company. Such 
unprecedented low defect levels could only 
be achieved by contributions from all em­
ployees, from the R&D laboratory to the 
shipping dock. In short, a program that 
would effect a total cultural change within 
Signetics in our attitude toward quality. 

This new concept is based on the 14-step 
quality improvement program developed by 
Phil Crosby and outlined in his book Quality 
is Free. The program focuses on defect pre­
vention as the means of attaining improved 
quality. 

Quality Pays Off for 
Our Customers 

Signetics' dedicated programs in product 
quality Improvement, supplemented by 
close working relationships with many of 
our customers, have improved outgoing 
product quality more than twenty-fold. 
Today, many major customers no longer 
test Signetics circuits. Incoming product 
moves directly from the receiving dock to 
the production line, greatly accelerating 
throughput and reducing inventories. Addi­
tional customers have pared significantly 
the amount of sampling done on our prod­
ucts. Others are beginning to adopt these 
cost-saving practices. 

We closely monitor the electrical, visual, 
and mechanical quality of all our products 
and review each return to find and correct 
the cause. Since 1981, over 90% of our 
customers report a significant improve­
ment in overall quality. 

At Signetics, quality means more than 
working circuits. It means on-time delivery 
of the right quantity of the right product at 
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the agreed upon price. Our quality improve­
ment programs extend out from the tradi· 
tional areas of product conformance into 
the administrative areas which affect order 
entry, scheduling, delivery, shipping, and 
invoicing. 

Ongoing Quality Programs 
at Signetics 
The "14-Step" Quality Improvement 
Program or "Do it Right the First Time" 
The intent of this innovative program is to 
change the perception of Signetics' em­
ployees that somehow quality is solely a 
manufacturing issue where some level of 
defects is inevitable. This attitude has been 
replaced by one of acceptance of the fact 
that all errors and defects are preventable, 
a point of view shared by technical and 
administrative functions equally, and, we 
are sure, welcomed by our customers. 

This program is company-wide and top 
down. It is personally led by President 
Charles Harwood who, with his staff, forms 
the corporate quality improvement team 
which implements corporate quality policy. 
Supporting the corporate quality improve­
ment team are more than 40 quality im­
provement teams representing every unit in 
the company, each led by the unit manager. 

Key components of the program are the 
Quality College, the "Make Certain" Pro­
gram, Corrective Action Teams, and the 
Error Cause Removal System. 

Performance to Schedule 

Signetics' attention to administrative quality 
has resulted in improved. performance to 
schedule. Doing it right the first time means 
on-time delivery. 

On·Time Delivery 

PERCENT 

~------------------~~ 

50 

The cora coneeptsof 40lng It right the 
tlrat time are embodied In the lour abso­
lutes of quality: 
1. The definition of quality is confor­

mance to requirements. 
2. The system to aChieve quality im­

provement Is prevention. 
3. The performance standard is zero 

defects. 
4. The measurement system is the cost 

of quality. 

Quality College 
Almost continuously in session, the Qual­
ity College is a prerequisite for all manage­
ment and technical employees. The inten­
sive two-day curriculum is built around the 
four "absolutes" of quality; colleges are 
conducted at company facilities through­
out the world. More than 3000 employees 
have attended. 

"Making Certain" - Administrative 
Quality Improvement 
Signetics' experience has shown that the 
largest source of errors affecting product 
and service quality is found in paperwork 
and in other administrative functions. The 
"Make Certain" program focuses the atten­
tion of management and administrative per­
sonnel on error prevention, beginning with 
each employee's own actions. 

This program promotes defect prevention 
in three ways: by educating employees as 

Signetics is Organized for Quality 

Managing Cultural Change -
The "14·Step" Program 
Quality College 
Quality Improvement Teams 
"Make Certain" Program 
Corrective Action Teams 
Error Cause Removal System 

Engineering Quality into the Product 
SURE Program 
Manufacturing Plant Product 

Monitoring 
Qualification Programs 
Vendor Certification Programs 
Product Quality Program 

Supporting Quality Maintenance 
Product Line 
Quality and Reliability Assurance 
Corporate Quality and Reliability 
Failure Analysis Laboratories 

40 Reliability Data Base 
'9L80---'-9-8'---'-98-2---'9:-:8::-3--~'984 Statistical Quality Control 
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to the impact and cost of administrative 
errors, by changing attitudes from accept­
ing occasional errors to one of accepting a 
personal work standard of zero defects, 
and by providing a formal mechanism for 
preventing errors. 

Corrective Action Teams 
Employees with the perspective, knowl­
edge, and necessary skills are formed into 
ad hoc groups called Correction Action 
Teams. These teams, the major force within 
the company for quality improvement, re­
solve administrative, technical and manu­
facturing problems. 

Error Cause Removal (ECR) System 
The ECR System permits our employees to 
report to management any impediment to 
doing their job right the first time. Once re­
ported, management is obliged to respond 
promptly with a corrective program. Doing 
it right the first time in all company activ­
ities produces lower cost of ownership 
through product defect prevention and In 
all other ways meets our customers' 
expectations. 

Product Quality Program 
To reduce defects in outgoing products to 
nearly immeasurable levels, we created the 
Product Quality Program. This is managed 
by the Product Engineering Council, a task 
force composed of the top product engi­
neering and test professionals in the com­
pany. This group: 
1. Sets aggressive product quality im­

provement goals. 
2. Provides corporate-level visibility and 

focuses on problem areas. 
3. Serves as a corporate resource for any 

group requiring assistance in quality 
improvement. 

4. Drives quality improvement projects. 

As a result of this aggressive program, 
every major customer who reports back to 
us on product performance is reporting sig­
nificant progress. 

Standard Quality Programs 
"SURE" - The acronym stands for Sys­
tematic Uniform Quality Evaluation and is 
an ongoing product evaluation first intro­
duced in 1964. This activity provides our 
customers and us with an ongoing view of 
reliability performance of all generic fami­
lies of Signetics' products. 

Product Monitor - Each manufacturing 
facility monitors its generic product groups 
with short-term stress tests, pressure pot 
and thermal shock. These tests are per­
formed weekly, and performance trends are 
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monitored to ensure that unwanted pro­
cess deviations are spotted quickly and 
corrected before appearing in products 
received by our customers. 

Qualification - Formal qualification proce­
dures are required for all new or changed 
products, processes and faCilities. These 
procedures ensure the high level of product 
reliability our customers expect. New facili· 
ties are qualified by the corporation and by 
the quality organizations of the product line 
that will operate the facility. After qualifica· 
tion, products manufactured by the new 
facility are subjected to highly accelerated 
environmental stresses to ensure that the 
products can meet rigorous failure rate re­
quirements. New or changed processes are 
qualified similarly. 

Failure Analysis - This vital function Is 
conducted by product line and plant failure 
analysis units coordinated through the cor­
porate failure analysis group, a part of 
corporate reliability engineering. Our ten 
failure analysis groups will be expanded to 
16 by the end of 1984 In our ongoing effort 
to accelerate and Improve our understand­
Ing of product failure mechanisms. 

Reliability Data Base - This computerized 
data base contains product reliability Infor· 
matlon collected from around the world. It 
Is updated and published quarterly In "Slg­
netlcs Product Reliability Summary." 

Many customers use this Information In 
lieu of running their own qualification tests, 
thereby eliminating tlme·consuming and 
costly procedures. 

Vendor Certification Program - Our ven­
dors are taking ownership of their own 
product quality by establishing improved 
process control and inspection systems. 
They subscribe to the zero defects philoso­
phy. Progress has been excellent. Through 
intensive work with vendors, we have im­
proved our lot acceptance rate on incoming 
materials as shown in the graph. Simultane· 
ously, waivers of incoming material have 
been eliminated. 
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Material Waivers 

1983 - 0 (Goal) 
1982 - 2 
1981 - 3 
1980 - 134 

Higher incoming quality material to us 
ensures higher outgoing quality products 
ior you. 

Quality and Reliability 
Organization 
Quality and reliability specialists at the 
product·line level are Involved In all aspects 
of the product, from design through every 
step In the manufacturing process, and pro· 
vide product assurance testing of outgoing 
product. A separate corporate-level group 
provides direction and common facilities. 

Quality and Reliability Functions 
o Manufacturing quality control 
o Product assurance testing 
o Laboratory facilities - failure analysis, 

chemical, metallurgy, thin film, oxides 
o Environmental stress testing 
o Quality and reliability engineering 
o Customer liaison 

Lot Acceptance Rate 
from Signetics' Vendors 

80.5% 

1980 1981 1982 
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Communicating with Each Other 
For information on Signetics' quality pro­
grams or for any question concerning prod­
uct quality, the field representative in your 
area will provide you with the quickest ac­
cess to answers. Or, write on your letter­
head directly to the Corporate Director of 
Quality at the corporate address shown at 
the back of this data manual. 

We are dedicated to preventing defects. 
When product problems do occur, we want 
to know about them so we can eliminate 
their causes. We are committed to zero 
defects. Here are some ways we can help 
each other: 
o Provide us with one informed contact 

within your organization. This will estab· 
IIsh continuity and build confidence 
levels. 

o Periodic face·to-face exchanges of data 
and quality Improvement Ideas between 
your engineers and ours can help prevent 
problems before they occur. 

o Test correlation data Is very useful. Llne­
pull Information and field failure reports 
also help us Improve product perfor­
mance. 

o Provide us with as much specific data on 
the problem as soon as possible to 
speed analysis and enable us to take cor­
rective action. 

o An advance sample of the devices In 
question can start us on the problem 
resolution before physical return of ship­
ment. 

This teamwork with you will allow us to 
achieve our mutual goal of improved prod­
uct quality. 
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100% 
ELECTRICAL 

TEST 

Process Flows 
This diagram shows the process flow for all Signetics 
Logic integrated circuits. This includes TTL, Schottky, 
Low Power Schottky, Interface and FAST. 

Scanning Electron Microscope Control (SEM) 

Wafers are sampled daily by the Quality Control Laboratory Irom 
each fabrication area and subjected to SEM analysis. This process 
control reveals manufacturing defects such as contact and oxide 
step coverage in the metalization process which may result in 
early failures. 

Ole Sort Visual Acceptance 

Product is inspected lor delects caused during fabrication, waler 
testing, or the mechanical scribe and break operaiion. Defects 
sucn as scratches, smears and glassivated bonding pads are 
included in the lot acceptance criteria. 

Pre·Seal Visual Acceptance 
Product is inspected to detect any damage incurred at the die attach 
and wire bonding stations. Delects such as scratches, contamination 
and smeared bali bonds are included in the lot acceptance criteria. 

Symbolization 

Devices are marked with the device number and date code using 
laser marking equipment. This prevents part number mixing during 
later proceSSing steps. 

Seal Tests 
Package seal integrity is ensured by 100% fine and gross leak 
testing. 

100% Production Electrical Testing 

Every device is tested for functional and DC parameters at 2SoC 
guard banded to assure performance over temperature. Selec(ed 
product lines receive 100% AC testing. Product assurance sampling 
is performed at room, hot and cold temperatures and includes 
ACIDC and tunctionality. 

Burn .. ln (Level B Option) 

Devices are burned in for 21 hours, Ti= 17S'C maximum. 

100% Production Electrical Testing 

Every device is tested for functional and DC parameters at 7O DC. 
Selected product lines receive 100% AC testing. Product assur­
ance sampling is performed at room, hot and cold temperatures 
and includes AC/DC functionality. 

QA Guarantees 

A final QA inspection step guarantees the niechanical and electrical 
quality. Every shipment is sealed and identified by QA personnel. 
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INPUT STRUCTURES 

There are six types of input structures that 
are commonly employed in TTL families: 
diffusion diode, Schottky diode, multiple 
em iter, diode cluster, PNP, and NPN. 

The diffusion diode input is most often 
used with FAST circuits. The input diode is 
labeled as 01 in Figure 1. There can be 
more than one of them if NANO logic is to 
be performed. In the oxide-isolated pro­
cesses these are base-collector diffusions. 
Each input pad also has a Schottky clamp 
diode 02. This diode is standard for most 
TTL circuits, and is included to limit nega­
tive input voltage excursions that are gen­
erally the result of Inductive undershoot. 

vee 

02 

Figure 1_ Diode Input 

The static diode Input function of voltage 
versus current Is shown In Figure 2. If the 
pad voltage Is negative, most of the rela­
tively high, negative current flows through 
the clamp Schottky 02. At zero volts the 
current flows from Vcc through R1 and 01 
to the pad. Switching from a logic LOW 
level to a logic HIGH level occurs when the 
Input pad ~oltage rises high enough to 
force the ourrent ..from the 01 path to the 
03-02-01 path. This happens when the 
base voltage of transistor 03 is at three 
base-emitter drops (3VSE), and the pad is at 
2VSE, which is the standard FAST threshold 
switching voltage. At this voltage the Input 
current is very small, just the leakage cur­
rents of diodes 01, 03 and clamp diode 02. 
The current remains at this small, positive 
value until breakdown voltage is reached. 

Transistor 03 and resistor R2 provide a cur­
rent gain by increasing the amount of cur­
rent available to 02 and 01 when the pad 
voltage Is high. R3 ble.eds current off the 
base of 02 to pull it low when the pad volt­
age is low_ 03 speeds up this process dur­
ing the HIGH-to-LOW pad transition. When 
the switching transients are over, 03 is 
reverse biased. 

INPUT VOLTAGE (V) 

600 

Figure 2_ Static Diode Input Function of 
Voltage vs Current 

The current of Figure 2 Is scaled for the 
case where the pad Is required to pun down 
a single 10K-ohm resistor R1 (20"A maxi­
mum In the HIGH state and O.6mA maxi­
mum In the LOW state), which Is defined as 
a standard FAST Unit Load (UL). For some 
parts, pad current can exceed a UL, espe­
cially In the logic LOW slate. This will hap­
pen If the pad must sink the current from 
more than one R1 resistor or If the value of 
R1 Is less than 10K ohms, which will be the 
case If the capacitance at the base of the 
transistor 03 Is too large for the required 
switching speed. In this event, the actual 
number of ULs Is listed for each Input In the 
specification sheet for the part. Note that a 
UL as defined here is less than the normally 
defined Schottky TTL Unit Load; the corre­
lation Is one Schottky Unit Load = 1.67 ULs. 
This is an Important point to remember for 
fan-In and fan-out calculations In systems 
that mix FAST with other TTL families. 

The Schottky diode input Is shown In Fig­
ure 3. Its function is much the same as the 
diffusion diode input, except that the 
switching threshold voltage is lower by the 
Schottky diode forward drop, about 500mV. 
Because a higher threshold voltage is 
usually advantageous from a noise-margin 
standpoint in high-speed systems, the 
Schottky diode input is riot used with FAST. 

Vee 

Figure 3_ Schottky Diode Input 

Signetics 

The multiple-emitter input is shown in Fig­
ure 4. Its function is also much the same as 
the diffusion diode input, but with the base­
emitter junction used instead of the base­
collector junction. In some respects this 
would be a better choice for high-speed 
logic, but it has one serious disadvantage 
which is the emitter-base breakdown volt­
age that may be as low as 5 volts. This low 
breakdown allows a high input current to 
flow through the 02-01 base-emitter path 
which cannot be limited to an acceptable 
value with a series resistor. 

vee 

R1 

Figure 4. Multlple·Emltter Input 

The diode cluster Input (Figure 5) looks like 
a multiple-emitter Input, except that Its 
breakdown voltage Is higher because sepa­
rate Schottky Junctions are used Instead of 
a transistor. It lias limited use In FAST 
clroults. 

vee 

R1 R2 

01 04 

Figure 5. Diode Cluster Input 

The PNP input in various forms has found 
wide acceptance in low power Schottky 
logic because it provides a desirable high­
impedance input. Unfortunately, it is not 
well-suited for FAST circuits using the 
presently available processes because of 
problems associated with the vertical PNP 
device. A typical TTL usage is shown in 
Figure 6. 
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Vee 

R1 

Figure 6. PNP Input 

The N PN input is shown with two variations 
in Figures 7aand 7b. It has limited use in 
standard TTL circuits, and is used In se· 
lected FAST devices, especially where its 
superior high·lmpedance input characteris· 
tics are useful. A typical plot of static input 
current versus input voltage is shown in 
Figure 8. There are some significant differ· 
ences between this function and that of the 
diffusion diode input shown in Figure 2, the 
most important being the much lower input 
current in the region from zero volts to 
threshold, and the controlled increase of 
input current above Vee. 

Vee 

R2 

Figure 7a. NPN Input 

Vee 

R2 

Figure 7b. NPN Input 
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When the pad voltage is negative, the large 
negative clamp current is supplied through 
the clamp Schottky diode 03. For positive 
voltages, from zero volts to the switching 
threshold of 2VBE, 01 is off, and the Input 
current IlL Is very small, just the leakage 
current of 01, 02, and 03 with low reverse 
bias. As the input voltage rises above ~VBE' 
Q1 turns on and the current that had peen 
flowing through 04 now flows througn 01, 
and blocking Schottky diode 01 to Vee. The 
value of this current is determined by the 
current source t.ransistor 02 with its base 
connected to voltage reference V cs, and by 
the size of the emitter resistor R2. The cur' 
rent is nearly constant within the normal 
operating range of input voltages, and has 
a typical value of 0.1mA to 1.0mA. The pad 
must supply only a small fraction of this 
bias current, the ratio of 01 collector cur­
rent to base current being the bipolar BETA 
factor. Typically, IIH base input current is 
less than 20p.A in the voltage range from 
zero volts to Vee. This value is the specifi­
cation for a standard FAST NPN Unit Load. 
As in the diode input case, If larger currents 
are needed to reduce delay times or to pro­
vide for mUltiple-input transistors con­
nected to the. same pad, the specification 
sheet for the particular device will identify 
the input pads which have NPN ULs larger 
than one, and will list their values. 

1200 
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INPUT VOLTAGE tv) 

Figure 8. N PN Input Charactaristics 
(not to seste) 

In normal operation, the negative input volt­
age is limited by clamp Schottky 03 and the 
positive input voltage is less than Vee. The 
actual Input voltage may exceed Vee for 
three reasons: there will be inductive over­
shoot In badly terminated systems; the Vee 
pad may be floating or grounded; or the In­
put pad may be forced high by electrostatic 
discharge or Incoming Inspection testing. 

For the inductive overshoot case, when the 
pad voltage exceeds Vcc, part of the 01 col­
lector current begins to flow from the pad 
through limiting resistor R1 and Schottky 
diode 02. The current from Vee through 01 
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decreases by exactly this amount, Since 02 
is a constant current source. As the voltage 
continues to rise, D1 becomes reverse 
biased and prevents high currents flowing 
from the pad into Vcc. All the 02 current 
flows into the pad through the R1-02-01-
02-R2 to ground. As stated before, this 
current is typically small, in the range of 
0.1 mA to 1.0mA, and nearly independent ·of 
pad voltage, as shown by the II plateau in 
Figure 8. It flows in the correct direction to 
provide a desirable positive overshoot 
clamp. This is an advantage over the diode 
input which does not clamp positive over­
shoots. 

For the case where Vee is grounded or 
floating, the input current is nearly zero for 
positive voltages between zero and approx­
imately 7 volts. The conducting path 
through R1-02-01 is available, but the cur­
rent source 02 will be shut off because, 
without Vee drive, the 02 base reference 
V cs will be at zero volts. 

For the incoming inspection testing case 
where Vee and ground are connected, the 
response is shown in Figure 8. The current 
remains on the 02-limited plateau until the 
pad voltage Is high enough to cause non­
destructive collector-emitter reach-through 
of 02. At this point, input current Increases 
as the pad voltage rises, and R1 functions 
to limit this. current and prevent damage 
t002. 

the electrostatic discharge case is similar 
to the incoming inspection case except 
that 02 may be off if the Vee pad is floating, 
in which case it breaks down at a slightly 
higher voltage. The NPN input produces 
reach-through· at a relatively low voltage 
compared with the diode input. The effect 
of this non-destructive reach·through is to 
greatly increase the ability of the device to 
survive electrostatic discharge. The dis­
charge current Is passed through the chip 
at Ii relatively low power dissipation, and 
this is shared by elements R1, 02, 01, 02 
and R2, so that none of them dissipate 
enough power to do damage. By way of 
contrast, with a diode input, the clamp 
Schottky diode breaks down at high voltage 
with high dissipation in a localized area, 
and may suffer damage. 

Another advantage of the NPN input is its 
ability to interface on the chip to either a 
conventional TTL interior design, or to the 
less widely-used current-mode logic. The 
conventional TTL interface is shown In Fig­
ure 7b. In this case the 02 current source is 
designed to provide sufficient current to In­
sure that in the LOW state, with current 
flowing through the R3-04-02 path, the 
base-emitter stack of 03-04 is shut off. 



LOGIC PRODUCTS 

CIRCUIT CHARACTERISTICS 

The 2VSE Input threshold is set by the 
forward drops of a1, 04, a4 and a3. The 
current·mode logic Interface Is shown in 
Figure 7a. The output voltage is the drop 
across R3, and is' referenced to Vcc (or 
some on·chlp regulated voltage lower than 
Vee) as is required for current·mode logic. 
For this case, voltage reference REF2 is 
normally fixed at 2VSE + 1 Schottky drop to 
provide a pad threshold voltage of 2VSE' In 
fact, REF2 can be tailored to set the switch­
ing threshold voltage to any desirable level; 
it can be set to something other than an 
Integral number of base emitter drops, or it 
can be designed to reduce the sometimes 
undesirable temperature variations of input 
threshold. 

One point worth observing is the tendency 
of an unconnected NPN input to float LOW, 
while diode input structures usually float 
HIGH. Generally, floating inputs should be 
avoided. Unused inputs should be tied to 
Vee or ground to increase noise Immunity 
and reduce electrostatic problems. 

Of course, one of the most important fea­
tures of the NPN input structures used on 
selected parts is the fact that they require 
less than 201' A of Input current in either 
logic state to drive them. This is a load cur­
rent 30 times lower than is required by 
diode-type input structures in the logic 
LOW state, and makes it possible to elimi­
nate the buffer/drivers that are often 
required to drive TTL loads from a MOS out­
put, and thus reduce part count in certain 
applications. 

OUTPUT STAGES 

neously, with only the single-selected de­
vice providing actual drive capability. 

Every output stage has the basic compo­
nents shown in Figure A. 

The pull-down driver components sink load 
currents to force a LOW state at the output 
pad; the pull-up driver components supply 
current to force a HIGH state. The control 
components turn on the selected driver and 
turn off the non-selected driver In response 
to the logic Input signal. For 3-state parts, 
the control components turn off both driv­
ers If the 3-state control signal is active. 
The output Schottky clamp Is included to 
suppress inductive undershoots, and is a 
part of every FAST circuit. The load re­
quires a static current to keep it in either a 
logic HIGH or LOW state. The drivers must 
also charge and discharge the load capaci­
tance 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. 

for bus applications without the need to 
3-state. If any of the various pull-down driv­
ers are active, the bus is low; only If all of 
them are off can the external resistor pull 
the bus positive. The positive voltage limit 
in this case depends on the amount of cur­
rent the various loads require; with conven­
tional TTL, the output can go almost as 
high as Vee; with FAST, the process will 
generally not sustain a large collector-to­
emitter voltage, and the collector of the 
pull-down drivers will begin to leak at about 
4.5V and clamp the output at a voltage less 
than Vee. 

One obvious advantage of open-collector 
parts Is that their outputs can be tied 
together to obtain a "free" wired logic 
AND. The higher output voltage swing pro­
vides a larger positive noise margin, which 
may be an important consideration in some 
designs. Open-collector parts are signifi­
cantly slower than standard outputs be­
cause they must switch through larger volt­
age excursions and because they have no 
active pull up. For this reason, they are not 
available in as many FAST functions as 
they are In other TTL families. 

vee 

EXTERNAL The purpose of the output stage is to sup­
ply 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 of 
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 cur­
rent that is available to charge or discharge 
the load capacitance. Most FAST circuits 
are designed to fit Into one of two catego­
ries, based on output drive capability; the 
normal output stage, and the buffer driver 
which can supply approximately twice as 
much current. 

Figure A. Output Stage Basic Components 

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 com· 
ponents to be connected to a bus simulta-

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 inter­
acts 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 sup­
ply all of the load 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 ele­
ment connected to the output pad (in addi­
tion to the ever-present Schottky clamp) is 
the collector of the pull-down driver transis­
tor, hence the name "open collector." Parts 
with this output stage can be tied together 

Signetics 

Standard Darlington 
Most FAST pull-up drivers use dual transis­
tors, connected as shown in Figure B1, with 
the emitter of the first device a b delivering 
current to the base of the driver aa. This 
configuration is called a Darlington circuit 
and provides a composite current gain 
nearly as large as the product of the current 
gains of a b and aa. 

The major advantage of the Darlington pull 
up, as compared to the open collector, is 
that the pad is actively pulled high by the 
emitter-follower action of aa which is capa­
ble of supplying large currents to quickly 
charge the output capacitance. Despite the 
large output current that is available, the 
drive requirements of a b are low, so that 
the voltage drop across Rc is small, and the 
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pad will pull up to a voltage nearly as high 
as Vee-2VBE • 

PULL·UP 
DRIVER 

PULL·DOWN 
DRIVER 

Figure 81. Basic Darlington Pull Up 

For the case where the pad voltage is high, 
the phase·splitter transistor Qc Is off, and 
the base of Qb is pulled high by resistor Rc' 
The current which flows through R is just 
sufficient to provide base drive to Qb' The 
base voltage of Qb will be just slightly be­
low Vee, and the output pad voltage will be 
less than this by the sum of the VBE drops 
of Qb and Q., both of which are on. Most of 
the base current for Qs and the current 
through pull·down resistor Rb is supplied 
from Vee through R. and Qb' Qb has a 
Schottky clamp to prevent saturation when 
the current through Ra is large. Resistor R 
limits the amount of current flowing fron;' 
Vce through Q. to a value small enough 
that Qa will not be damaged if the output· 
pad is accidentally grounded for a short 
period of time. In this, the current is called 
output short-circuit current (los), and its 
maximum value is approximately the cur· 
rent available to charge the output capaci­
tance at the beginning of a LOW-to-HIGH 
transition. The minimum current available 
when the pad has reached the minimum 
guaranteed high voltage VOH Is called out­
put high current (IOH)' and Is specified to be 
either 1mA or 3mA, depending on the type 
of driver. The maximum output voltage that 
the pull-up driver can achieve occurs at 
maximum Vee, and at high temperature 
with corresponding low values of transistor 
V BES and high current gain. Conversely, the 
minimum high voltage occurs at low Vee 
and low temperature. 

In the LOW state, the pull-down driver Qd is 
on and the pad voltage is the Qd saturation 
voltage V sat. Qc is on and its collector resis­
tor Rc is pulled down to a VBE + Vsat ; the VBE 

of Qd' Vsat of Qc' Qb is also on, with its emit­
ter at V sat, and the current through Rb is 
low. The base-emitter voltage of Q. is 
nearly zero and Q. is off. 
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The. rate at which the pull·up driver can 
force a LOW.lo-HIGH transition depends 
on a number of factors. The first, and obvi­
ous, consideration is that the control com­
ponents must turn off the pull-down driver 
very quickly. During the short time that 
both pull up and pull down are on, there Is a 
large feed-through current spike that is 
wasted as far as switching the load is con­
cerned; It also Increases chip power dissi­
pation and produces undesirable voltage 
spikes In Vee and ground. Assuming the 
pull down is off, the LOW·to-HIGH transl· 
tlon speed Is governed by: 1) the rate at 
which Rc can pull up the base of Qb; 2) the 
amount of pad current required to drive the 
load and charge the load capacitance; 3) 
the value of Ra; 4) the physical size and cur· 
rent gain of Q.; and 5) the amount of Qa 
base drive current that is lost through Rb to 
ground. The amount of Rb drive current lost 
can be reduced by connecting Rb to the 
output pad instead of ground, and this is 
done in a number of FAST parts. For this 
case, the static current through Rb with the 
pad high is less than if Rb is grounded, but 
switching feed-through current spike for a 
HIGH·to·LOW transition may be increased 
because Rb cannot effectively pull down 
the base of Qa until after the pad voltage 
falls. 

The pad 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, QIi and Qb do not have 
sufficient base-emitter drive to keep them 
on. If the pad voltage rises significantly 
above Vee, Q. will begin to leak current into 
Vee. For the case where Rb is tied to the 
pad instead of ground, the reverse transis­
tor action of Q. allows a high pad to Vee 
current. This is not usually a problem in 
normal operation, but should be avoided in 
system applications where the Vee pad 
may be Intentionally grounded. 

3·State 
For all 3-state FAST parts, the leakage 
paths to a grounded Vee pin are blocked 
with Schottky diodes. A typical 3·state pull 
up is shown in Figure 82. S. is the series 
Schottky blocking diode. 3-State 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 Qc' and pulls their bases down to 
(Vsat + VSchottkY); which is essentially one 
V BE' The voltage drop across Rc is large and 
3-state power dissipation is typically high. 
Q. and Qb are off for normal TTL voltage 
ranges of the output pad; a negative under· 
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shoot large enough to drive the pad about 
one VBE below ground will allow them to 
turn on and supply current from Vee; this 
action aids the clamping Schottky diode in 
preventing the pad voltage from failing 
lower. 

Figure 82. Basic 3·Slale Pull Up 

PULL·DOWN DRIVERS 
The basic FAST pull down is shown in Fig· 
ure C. 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 unavoid­
able presence has an important effect on 
the performance of the pull·down driver. Qc 
is the Schottky-clamped phase splitter. It 
functions as a current-limited, low·lmped· 
ance driver for Qd when the logic input volt­
age VIN Is high, and as an inverting driver 
for pull up Qb by vlrture of the· current 
through Rc when VIN Is low and Qc Is off. Zd 
is the pull·down impedance network which 
Insures that Qd Is off when VIN Is low. 

Vee 

R, 

Figure C. Basic FAST Pull Down 
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Switching to the logic LOW state occurs 
when V1N is larger than the VBE drops of Qe 
and Qd' both of which are on. Part of the 
total emitter current available from Qe 
comes from Re, which has a voltage drop of 
Vcc-Vee-V .. t. The remainder of the Qe 
emitter current is supplied through its base 
Schottky clamp or by other components 
not shown In Figure C but discussed in the 
section on control components. A portion 
of the total Qe emitter current is lost in the 
pull-down network 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' voltage. This current 
is specified on a per-part basis in the data 
sheets at output low voltage (Vod of O.5V. 
The current which Qd can sink in the 
switching range with the pad voltage at 
2.5V is called available current (IAVd, and is 
guaranteed to be at least 70mA for FAST. 
The manner in which this current varies as 
the pad voltage decreases from 2.5V to VOL 
is not specified as a FAST family param­
eter, since it is critically-dependent on cir· 
cuit design for a particular part. but Is In­
cluded as a specification for selected parts, 
especially those tailored to drive transmis· 
sion lines. Several Innovative circuit im· 
provements that increase IAVL by increas· 
ing the drive current for Qd are shown in 
Figures 01 and 02. Speed-up Schottky 
diodes 5.1 and Ss2 have been added to the 
standard pull-down circuit as shown in Fig­
ure 01. Both are reverse-biased and off in 
the HIGH state, since Re pulls the collector 
of Qe nearly to Vcc. Both connect the col­
lector of Qe to nodes that need to be dis­
charged during a HIGH-to-LOW transition, 
5.1 to the base of Qa' Ss2 to the pad. They 
will conduct if these node voltages are 
higher than VeE + Vsat + VSchottky, or approx­
imately 2VeE; they are quite effective above 
2V. Other networks are available which 
function down to lower voltages; these are 
especially useful for transmission line driv­
ers. Figure 02 shows a dynamic kicker that 
gives an impulse of current which is espe­
cially useful in discharging high capacitive 
loads. 

The network of elements labeled ~ in Fig­
ure C is the pull-down impedance which in­
sures that Qd is off when the value of V1N 
falls below 2VeE. When the voltage at the 
base of Qd is being pulled high by Qe or low 
by Zd' the output pad voltage responds by 
moving in the opposite direction. This pro­
duces a change in voltage across Cd' which 
is the sum of the base voltage change and 
the collector voltage change, so the 
amount of charge required by Cd is magni­
fied by a factor which Is larger than unity. 

This well-known Miller-effect causes the 
apparent value of Cd' as perceived by the 
drivers, to be a factor of about five times 
larger than the already large physical junc­
tion capacitance, all of which means that 
the drivers Qe and Zd need to supply or sink 
much more current during an output transi­
tion than is necessary to maintain static 
conditions. When static conditions do exist 
internally in the circuit, noise voltage spikes 
on the output pad, Vee, or ground can mo­
mentarily force the base of Qd in the direc­
tion to produce a serious output glitch, and 
the drivers must respond quickly to counter 
this coupled noise. 

vee 

R. 
Rc 

Figure 01 

vee 

R. 
Rc 

PAD 

Figure 02 

The simplest Zd element is a resistor RZI 

tied to ground, as shown in Figure E1. It will 
pull the base of Qd all the way down to zero 
volts if V1N Is less than one VeE' This pro­
vides good immunity to coupled noise, but 
slows down the HIGH-to-LOW pad transi­
tion somewhat because the base of Qd 
must rise a full VeE before the output can 
begin to change. The value of RZI needs to 
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be relatively large to prevent a serious loss 
of base drive current when Qd is on, which 
makes It easier to capacitively couple volt­
age spikes to the base of Qd and, in part, 
nullifies the good noise Immunity the full 
V BE swing provides. 

The addition of a series Schottky diode' 
solves most of the problems. This Is shown 
in Figure E2. The Qd base voltage cannot 
pull below a Schottky drop, so the switch­
ing speed is unimpaired. The value of RZ2 
can be less than RZI for the same current 
when the base is high, so the effect of ~~~~ 
coupled charge Is less and the noise = 3 
margin is acceptable. 

The circuit of Figure E3 is standard with ~~~~ 
many TTL families. It pulls the base of Qd 
down even less than does RZ2-Sd2, but it 
has a relatively high dynamic impedance 
and Is somewhat noise sensitive. It has the 
advantage that it tends to "square up" the 
input voltage-to-output voltage transfer 
function, hence its popular name "squaring 
circuit." It is frequently used in simple 
gates where the shape of the transfer func-
tion may be Important. For more compli-
cated circuits, where there are one or more 
stages of logic with gain between input and 
output pads, the squaring ability is pretty 
much lost; In fact, it is likely that high-gain, 
multiple-logic-level FAST circuits will oscil-
late if the Input voltage Is held exactly at 
threshold for any length of time. 

Figure E1 

Figure E2 
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Figure E3 

Figure E4 shows a popular dynamic circuit 
that is used in conjunction with a resistor 
or squaring circuit pull down, and which in­
sures that Cd cannot couple enough charge 
to the base of Qd to slow down a LOW-to­
HIGH transition. In operation, as the emit­
ter of Qd rises, charge is coupled through 
CZ4 into the base of QZ4 which turns on and 
shunts the Miller current flowing through 
Cd to ground. When the transition is fin­
ished, the current through CZ4 stops and 
QZ4 turns off. When the HIGH-to-LOW tran­
sition of Qb occurs, CZ4 discharges through 
Sd4' Because QZ4 reduces the problem 
associated with Miller current, the circuit is 
called a "Miller Killer." 

vec 

R. 

Figure E4 

Figure ES shows an active pull down for the 
base of Qd' The drive for Qzs (not shown) 
must be generated from the same signal 
that drives the base of Qc' When Qc is on, 
Qzs must be off and when Qc is off, Qzs 
turns on to hold the base of Qd low. The 
impedance is very low, eliminating the 
capacitive-coupling noise problem. 

3-6 

of current if it is LOW, and tends to pull to 
PAD 2VSE if it is floating. NPN input transceivers 

Hr---1r-.-...10 have normal low 3-state leakage. 

ACTIVE 
PULL OFF 

Figure ES 

NOISE MARGIN AND 
CONTROL COMPONENTS 

This section covers the following topics: 
3-state control drivers and special 3-state 
problems; Vee turn-on current and 3-state 
glitches during power-up; and noise margin 
and ground voltage as relates to inputs. 

3-State Control Drivers. 

The normal TTL 3-state scheme is shown in 
Figure B2. The 3-state control voltage in the 
OFF state is high enough that St1 and S'2 
are reverse-biased; in the active state the 
control voltage is low, usually Vss" so that 
the Qa-Qb base emitter stack is off, as is 
the Qc-Qd stack. In the 3-state mode, Rc is 
dissipating maximum power. Blocking 
Schottky diode Sa prevents current from 
flowing backwards through Qa if the Vcc 
pad is grounded, and the output pad high 
voltage can be about 4.SV before there is 
any significant 3-state leakage current. The 
only exception to this general rule with 
FAST is for the diode input transceiver 
function, where the same pad acts as an in­
put or an output. In this case, the pad sup­
plies one or more normal FAST unit loads 

vee 

There are several innovative improvements 
to the basic 3-state circuit, as shown in Fig­
ure F. The addition of inverter Qc2-Rc2 with 
a blocking Schottky Sc2 allows the addition 
of feedback diodes S.t and Ss2 to increase 
IAVL; Sc2 cannot be included in series with 
Rct because its forward voltage drop would 
lower VOH ' An added benefit is that 3-state 
power is not increased, since only one Rct 
needs to be pulled low. The current through 
QC2 is available as added base drive to Qd' 
so nothing is wasted. An additional transis­
tor may be paralleled with Qct and Qc2 to 
control an active pull-down version of im­
pedance Zd which, discussed in a previous 
section, eliminates the Miller turn-on prob­
lem of Qd' 

Turn-On Current and 
3-State Glitches 

There is no formal family specification that 
limits the amount of Vee current a FAST cir­
cuit may draw during turn-on as Vee rises 
from zero to 4.SV. However, for most new 
designs, and especially for Circuits that 
have high Icc requirements, an effort has 
been made to limit maximum turn-on Icc to 
110% of Icc max. This precaution prevents 
an undesirable· system situation 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 

3-STATE -i-I""t~I,~-J;,'-+-+--t CONTROL 

S'2 PAD 

Figure F_ Improved 3-State Circuit 
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greater than 2VBE, and remains on until the 
on-chip voltage is high enough to set the 
phase splitter solidly in one or the other of 
its two states_ The solution is to incorpo­
rate extra circuit components that will set 
the phase splitter at voltages nearly as low 
as 2V BE' or turn off the top device with a 
separate 3-state-type structure which acti­
vates at low Vcc voltages and becomes in­
operative when Vcc is high. 

The amount of current that can be fed from 
an output pad back Into a grounded Vcc 
pad, or through the chip to ground for an 
open V cc pad, depends on the design. 
Generally, 3-state feedback current is spe­
cifically limited to low values which are 
leakage or breakdown related_ Other parts 
have medium to high current. Those with 
Darlington pull-downs connected to the 
output pad conduct the most. 

Some 3-state parts, especially selected buf­
fer functions, have additional circuit ele­
ments to insure that as they power on they 
source or sink no appreCiable output cur­
rent, provided that the 3-state control pads 
are in the active state as Vcc rises. This 
means that Vcc 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 identified in the specific 
data sheets. 

Noise Margin and Ground Voltage 

One current-related noise problem that can 
influence system operation is described 
with reference to Figure G which shows an 
equivalent input and output stage. The 
main consideration is the problem of 
ground voltage as it affects input noise 
margin. The equivalent input circuit is rep­
resented by RIN and the four diodes D1-D4 . 

These components establish a switching 
threshold voltage of 2VBE relative to chip 
ground. The on-Chip voltage VIN must ex­
ceed this value by a margin large enough to 
guarantee a static HIGH logic level with 
sufficient overdrive to insure switching 
speed. The actual on-chip voltage VIN Is the 
voltage applied between the input pad and 
ground pad less the voltage drop of the 
ground impedances Rg and Lg_ This ground 
voltage is the sum of the steady-state volt­
age due to ground current flowing through 
Rg, and the inductive voltage drop across 
Lg, which is proportional to the rate at 
which the ground current is changing. The 
inductive drop is usually the larger of the 
two, and usually has a maximum positive 
value at the beginning of a HIGH-to-LOW 
transition of an output. The total ground 
current is the sum of the contributions 
from all the output stages on a chip, and 

r-------, ,-----, r------, 

INPUT RIN 
PAD D, 

EQUIVALENT 
INPUT STAGE 

REMAINING 
OUTPUT STAGES 

EQUIVALENT 
OUTPUT STAGE 

Figure G_ Equivalent Input and Output Stages 

the total ground voltage for a multiple­
output product can be much higher than 
that caused by switching a single output. 

Excessive ground noise voltage in a system, 
is likely to result, at the very least, in seri­
ous degradation of switching speed, and 
may produce glitches on outputs or cause 
system relaxation oscillations. The prob­
lem Is not unique with FAST, but is greatly 
aggravated by the fast edge rates and large 
currents that FAST is designed to produce. 
Because of this, it is not always possible to 
replace other TTL families directly with 
equivalent FAST products. The major de­
sign considerations are the ground induc­
tance between a stage and its driver; the ef­
ficiency of Vcc bypaSSing, especially at low 
Vcc; the total amount of load current the 
chip must switch at anyone time, including 
the simultaneous contributions of multiple 
outputs; the size and timing of inductive 
output ringing or reflections from transmis­
sion lines; and the amount of feed-through 
current during switching of an output stage. 
The system designer has control of all of 
these factors except the last, which is de­
termined by those circuit elements labeled 
as control components in Figure A. 

The primary function of tbe control compo­
nents is to force the state of the output 
pull-up and pull-down drivers. These must 
be driven differentially because the pull-up 
stage is a non-inverting emitter follower, 
and the pull-down is an inverting grounded 
emitter. During a switching transient It is 
possible for both drivers to be on simulta­
neously, and large Vcc-to-ground current 
spikes are the result. One important func­
tion of the differential driver Is to minimize 
the feed-through current. This can be ac-

Signetics 

complished in one of two ways: either turn 
one stage off before the other is switched 
on, or, more commonly, drive them to­
gether, but very fast so the feed-through 
current can flow for only a very short time. 
Both procedures are used with multiple var­
iations in FAST Circuits. The actual circuit 
design depends on how much of a problem 
feed-through current is for a particular logic 
function. 

The simplest driver is the so-called phase 
splitter, which consists of Re, ae and Zd' as 
shown in Figure C. Re provides the drive to 
the pull-up stage when ae is off, and ae 
emitter drives the output pull-down when 
ad is on. The ON condition requires a volt­
age VIN high enough to provide current to 
the 2VBE base emitter stack of ae and ad' 
The OFF condition requires that VIN be less 
than 2VBE • The actual VIN low voltage is a 
compromise between insuring that ae is off 
with a comfortable noise margin, and the 
increased delay in turning Q e on if its base 
is pulled lower than necessary. If the base 
is not pulled down sufficiently low, a sys­
tem-related noise problem can occur, as 
illustrated in Figure H. 

The scenario is that Qd is presently on with 
the pad low at a V sat. Th output is on the 
verge of a LOW-to-HIGH transition with VIN 
falling and ae ready to turn off. A problem 
occurs if, at the instant before the pull·up 
device turns on to force the output positive, 
the voltage from output pad to chip ground 
falls. This can happen if inductive ringing or 
transmission line undershoot occurs at the 
right moment to pull the pad down, or if 
ground current from additional on·chip 
complementary drivers flowing through Zg 
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R. 
Rc 

Figure H 
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DIODE 

forces the chip ground positive with re­
spect to the pad ground. The low pad volt­
age pulls down the emitter of Qc through 
the Schottky clamp diode Sd' and if VIN is 
not sufficiently low, Qc cannot turn off_ The 
net result Is that Rc cannot rise, hence the 
LOW-to-HIGH transition Is delayed until the 
voltage from output pad to chip ground can 
rise .. The preventative actions are to reduce 
ground Impedance, limit load currents on 
parts that have on-chip complementary out­
puts, and reduce undershoot by using good 
PC layout practices. Products that are par­
ticularly susceptible because of a higher 
than usual voltage for the LOW-state value 
of VIN are identified on the individual data 
sheets. 
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To reiterate, control of ground and Vcc 
noise is imperative If one Is to realize the 
full speed advantages of FAST. The most 
vital consideration is the reduction of 
ground lead inductance to the lowest pos­
sible value by using ground planes and 
wide ground traces on PC boards; adequate 
low-Inductance Vee bypassing is also nec­
essary. Total load switching current for 
sensitive circuits must not exceed a value 
which overdrives actual ground or Vee im­
pedance. Special pinouts with side-bonded 
Vee and ground pins are available on some 
part types. Low-impedance,short-Iead 
surface-mounted packages may be used 
where fast, high-current switching is vital. 
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INTRODUCTION the U.S.A., IEC Committee SCC 11.9 is reo 

Signetics' FAST data sheets have been vising the publication IEEE Std 91/ANSI 
configured for quick usability. Y32.14. 

They are self·contained and should require 
minimum reference to other sections for 
amplifying information. 

TYPICAL PROPAGATION DELAY 
AND SUPPLY CURRENT 

The typical propagation delays listed at the 
top of the data sheets are the average be­
tween 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 op­
eration. 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 
specification block is the average current 
(in the case of gate, this will be the average 
of the IccH and Iccl currents) at Vce = 5.0V 
and TA=25·C. It represents the total cur­
rent through the package, not the current 
through the individual functions. 

LOGIC SYMBOLS 

There are two types of logic symbols. The 
conventional one, "Logic Symbol," explic­
itly shows the internal logic (except for 
complex logic). The other is "Logic Symbol 
(IEEEIIEC)" as developed by the IEC and 
IEEE. The International Electrotechnical 
Commission (IEC) has been developing a 
very powerful symbolic language that can 
show the relationship of each input of a 
digital logic circuit to each output without 
explicitly showing the internal logiC. Inter­
nationally, Working Group 2 of IEC Tech­
nical Committee TC-3 is preparing a new 
document (Publication 617-12) that will con­
solidate the original work started in the 
mid-1960's and published in 1972 (Publica­
tion 117-15), and the amendments and sup­
plements that have followed. Similarly, for 

Table 1. Absolute Maximum Ratings 

The up-ta-date version of the IEEEIlEC 
logic symbols prepared by the IEEE and 
IEC can be purchased from either: 

Institute of Electrical and 
Electronic Engineers/NC 
345 East 47th Street 
New York, NY 10017 

or 
American National Standards 
Institute, Inc. 
1430 Broadway 
New York, NY 10018 

ABSOLUTE MAXIMUM RATINGS 

The Absolute Maximum Ratings table car­
ries 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 tlian - 0.5V is 
applied to the output pin, after that voltage 
is removed, the part will still be functional 
and its useful life will not have been 
shortened. 

Input and output voltage specifications in 
this table reflect the device breakdown volt­
ages in the positive direction (+ 7.0V) and 
the effect of the clamping diodes in the 
negative direction (- 0.5V). 

Absolute maximum ratings imply that any 
transient voltages, currents, and temper­
atures will not exceed the maximum rat­
ings. Typical absolute maximum ratings are 
shown in Table 1. 

RECOMMENDED OPERATING 
CONDITIONS 

The Recommended Operating Conditions 
table has a dual purpose. In one sense, it 

sets some environmental conditions (oper­
ating free-air temperature), and in another, 
it sets the conditions under which the lim­
its set forth in the DC Electrical Character­
istics table and AC Electrical CharacteriS­
tics table will be met. Another way of look­
ing at this table is to think of it not as a set 
of limits guaranteed by Signetics, but as 
the conditions Signetics uses to test the 
parts and guarantee that they will then 
meet the limits set forth in the DC and AC 
Electrical Characteritics tables. 

Some care must be used in interpreting the 
numbers in these tables. Signetics feels 
strongly that ihe specifications set forth in 
a data sheet should reflect as accurately as 
possible the operation of the part in an ac­
tual system. In particular, the input thres­
hold values of VIH and Vil can be tested by 
the user with parametric test equipment ... 
if VIH and Vil are applied to the inputs, the 
outputs will be at the voltages guaranteed 
by the DC Electrical Characteristics table. 
There is a tendency on the part of some 
users to use VIH and Vil as conditions ap­
plied to the inputs to test the part for func­
tionality in a "truth-table exerciser" 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 VIH and Vil conditions are 
done fairly slowly, on the order of milli­
seconds, and any noise present at the in­
puts has settled out before the outputs are 
measured. But in functionality testing, the 
outputs are examined much faster, before 
the noise on the inputs has settled out and 
the part has assumed Its final and correct 
output state. Thus, VIH and Vil should never 
be used in testing the functionality of any 
FAST part type. For these types of tests, 
input voltages of + 4.5V and O.OV should 
be used for the HIGH and LOW states, 
respectively. 

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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

VOUT Voltage applied to output in HIGH output state -0.5 to +5.5 -0.5 to +5.5 V 

lOUT Current applied to output in LOW output state 40 48 mA 

TA Operating free-air temperature range -55 to + 125 o to 70 ·C 
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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 reo 
duce the effects of the large amounts of 
noise typically present at the test heads of 
automated test equipment with cables that 
may at times reach. several feet; The situa­
tion in a system on a PC board is less 
severe than in a noisy production environ­
ment. Typical recommended operating con­
ditions are shown In Table 2. 

by sinking the energy to ground or to Vee, 
depending on the state. The ability of the 
output to do that is determined by its out­
put impedance. The lower half of the output 
stage is a very low-impedance transistor 
which can effectively pull the noise source 
down. Because of the higher impedance of 
the upper stage of the output, it is not as 
effective in shunting the noise energy to 
Vee, so that an extra 0.4V of noise immu­
nity in the HIGH state compensates for the 

Table 2. Recommended O",ratlng Conditions (FAST Family) 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vce Supply voltage 

V1H HIGH-level input voltage 

VIL LOW-level input voltage 

11K Input clamp current 

IOH HIGH-level output current 

IOL LOW-level output current 

TA Operating free-air temperature 

DC ELECTRICAL 
CHARACTERISTICS 

This table reflects tl'!e DC limits used by 
Signetics during their testing operations 
conducted. under the conditions set forth in 
the Recommended Operating Conditions 
table. VOH ' for example, is guaranteed to be 
no less than 2.7V when tested with Vcc= 
+ 4.75V, VIH = O.BV across the temperature 
range of O'C to + 70'C, and with an output 
current of 10H = - 1.0mA. In this table, one 
sees the heritage of the original junction­
isolated Schottky family ... VOL = 0.5V at 
10L = 2OmA. This gives the user a guaran­
teed worst-case LOW-state noise Immunity 
of 0.3V. In the HIGH state the noise immu­
nity Is 0.7V worst case. Although at first 
glance it would seem one-sided to have 
greater noise immunity In the HIGH state 
than in the LOW, this isa useful state of af­
fairs. Because the impedance of an output 
in the HIGH state is generally much higher 
than in the LOW state, more noise immu­
nity in the HIGH state Is needed. This is be­
cause the noise source couples noise onto 
the output connection of the device - that 
output tries to pull the noise source down 
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Min 

Mil 4.5 

Com'l 4.75 

2.0 

Mil 

Com'l 

Mil -55 

Com:1 0 

higher Impedance. The result is a nice bal­
ance of sink and drive current capabilities 
with the optimum a,mount of noise immu­
nity in both states. 

I" the maximum input current at maximum 
input voltage, is a measure of the input 
leakage current at the guaranteed minimum 
input breakdown voltage of 7.0V. Although 
some users consider this to be a test of the 
input breakdown itself, that voltage is typ­
Ically over 15V. At room temperature, this 
leakage current should be less than 10!<A. 

Short-circuit output current is a parameter 
that has appeared on digital data sheets 
since the inception of integrated circuit 
logic devices, but the meaning and implica­
tions of that specification have totally 
changed. Originally, los was an attempt to 
reassure the user that If a stray oscillo­
scope probe accidentally shorted an output 
to ground, the device would not be dam­
aged. In this manner, an extremely long 
time was associated with the los test.' 
However, thermally-induced malfunctions 
could occur after several seconds of sus­
tained test. 

Signetics 

Over a period of time, los became a mea­
sure of the ability of an output to charge 
line capacitance:" Assume a device' is driv­
ing a long line and is in the LOW state. 
When the output is switched HIGH, the rise 
time of the output waveform Is limited by 
the rate at which the line capacitance. can 
be charged to Its new state of VOH. At the 
instant the output switches, the line capa­
citance looks like a short to ground. los is 
the current demanded by the capacitive 
load as the voltage begins to rise and the 

54/74F 
UNIT 

Nom Max 

5.0 5.5 V 

5.0 5.25 V 

V 

0.8 V 

-18 mA 

-3 mA 

20 mA 

24 mA 

125 'C 

70 'C 

demand decreases. We now reach the criti­
cal point In our discussion. The full value of 
los need only be supplied for a few hundred 
microseconds at most, even with 1.01'Fd of 
line capacitance tied to the output, a load 
that is unrealistically high by several orders 
of magnitude. 

The effect of a large los surge through the 
relatively small transistors that make up 
the upper part of the output stage is not 
serious - AS LONG AS THAT CURRENT IS 
LIMITED TO A SHORT DURATION. If the 
hard short is allowed to remain, the full los 
current will flow through that output state 
and may cause functional failure or damage 
to the structure. A test-induced failure may 
occur If the los test time Is excessive. As 
long as the los condition is very brief, typ­
Ically 50ms or less with ATE equipment, the 
local heating does not reach the point 
where damage or functional failures might 
occur. As we have already seen, this is con­
siderably longer than the time of the effec­
tive current surge that must be supplied by 
the devlce.!n the case of charging line capa­
citance. The Signetics' data sheet limits for 
los reflect the conditions that the part will 
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see in the system - full los spikes for ex· 
tremely short periods of time. Problems 
could occur if slow test equipment or test 
methods ground and output for too long a 
time, causing functional failure or damage. 
DC electrical characteristics are shown in 
Table 3. 

AC ELECTRICAL 
CHARACTERISTICS 

The AC Electrical Characteristics table con· 
tains 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 SOpF over 15pF as load capaci· 
tance is that it allows more leeway in deal· 
ing with stray capacitance, and also loads 
the device during rising or falling output 
transitions, which more closely resembles 
the loading to be expected in average appli· 
cations, thus giving the designer more use· 
ful delay figures. 

Table 3. DC Electrical Characteristics (FASTTM Family) 

LlMITs2 
SYMBOL PARAMETER UNIT Vcc 

Min Typ3 Max 

VIH Input HIGH voltage 2.0 V 

VIL Input LOW voltage 0.8 V 

Although the SOpF load capacitance will 
increase the propagation delay by an aver· 
age of about 1 ns for FAST devices, it will 
increase several ns for standard Schottky 
devices. 

The load resistor of soon is conveniently 
specified as both pull·up and pull·down 
load resistor. 

FAST products are being released in the 
surface-mounted SO package as a commer· 
cial option. Because of the reduced induc· 
tance inherent in this package, minimum 
propagation delays are being derated by 
0.2ns. This is reflected by a note at the 
bottom of Table 4. 

4 CONDITIONS2 

Recognized as a HIGH signal over 
recommended Vce and TA range 

Recognized as a LOW signal over 
recommended Vee and TA range 

VIK Input clamp diode voltage -1.2 V Min IIN= -18mA 

Output HIGH Std5 Mil 2.5 3.4 10H = 20/LA multiplied by output HIGH 
VOH V Min 

voltage Std5 Com'l 2.7 3.4 U.L. shown on data sheet 

VOL Output LOW voltage 0.35 0.5 V Min 10L = - 0.6mA multiplied by output 
LOW U.L. shown on data sheet 

1.0 U.L. 1 20 

IIH Input HIGH current 2.0 U.L. 2 40 JLA Max 
IIH = 20/LA multiplied by input HIGH 
U.L. shown on data sheet; VIH = 2.7V 

n U.L. n(40) 

Input HIGH current, breakdown 
5 100 

II 
test, all inputs 

/LA Max VIN=7.0V 
NPN inputs:6 

Input clamp current 500 1000 

1.0 U.L. -0.4 -0.6 

2.0 U.L. -0.8 -12 IlL = - 0.6mA multiplied by input LOW 
IlL Input LOW current mA Max 

n U.L. n(-0.6) U.L. shown on data sheet; VIN = 0.5V 

NPN inputs 0.033 U.L. -0.02 

10ZH 3·State output OFF current HIGH 2 SO /LA Max VOUT= 2.4V 

10ZL 3·State output OFF current LOW 2 -50 /LA Max VouT =0.5V 

Standards/ -60 -80 -150 
los 7 Output short· 3-State 

/LA Max VOUT=OV circuit current Buffers/Line 
Drivers -100 -150 -225 

NOTES 
1. Unless ot.herwise noted, conditions and limits apply throughout the temperature range for which the particular device type is rated. The ground pin Is the reference level for all 

applied and resultant voltages. 
2. Unless otherwise stated on individual data sheets. 
3. Typical characteristiCs refer to TA = + 25°C and Vee = + 5.0V. 
4. Min and Max refer to the values listed In the table of recommended operating conditions. 
5. Standard refers to the totem-pole pull-up circuitry commonly used for the particular family, as distinguished from buffers, line drivers or 3-8tate outputs. 
6. Used as an Input current test at maximum input voltage for parts with an NPN input structure. This Is not a leakage test. 
7. For testing lOS, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable In order to minimize internal heating and more accurately reflect opera­

tional values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In 
any sequence of parameter tests, lOS tests should be perfonned last. 

SigneHcs 4·3 
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Table 4. AC Characteristics 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

54/74F S4F 74F 

TA = +2SoC TA, Vcc=Mil TA, Vcc = Com'l 
PARAMETER TEST CONDITIONS Vcc= +S.OV CL=SOpF CL=SOpF UNIT 

CL = SOpF, RL = 50011 RL=SOOIl RL=SOOIl 

Min Typ Max Min Max Min Max 

fMAX Maximum clock frequency Wayeform 6, 'F374 100 60 70 MHz 

tpLH Propagation delay 
Waveform 1, 'F373 

3.0 9.0 11.5 3.0 17.0 5.0 13.0 
tpHL Latch Enable to output 2.0 4.0 7.0 2.0 8.5 3.0 8.0 

ns 

tpLH Propagation delay 
Waveform 4, 'F373 

3.0 5.3 7.0 3.0 8.5 3.0 8.0 
tpHL Data to output 2.0 3.7 5.0 1.7 6.0 2.0 6.0 

ns 

tpLH Propagation delay 
Waveform 6, 'F374 

4.0 6.5 8.5 4.0 10.5 4.0 10.0 
tpHL Clock to output 4.0 6.5 B.5 4.0 13.0 4.0 10.0 

ns 

tpZH Enable time to HIGH level Waveform 2 
'F373 2.0 5.0 11.0 2.0 13.5 2.0 12.0 
'F374 2.0 9.0 11.5 2.0 14.0 2.0 12.5 

ns 

tpZL Enable time to LOW level Waveform 3 
'F373 2.0 5.6 7.5 2.0 10.5 2.0 B.5 
'F374 2.0 5.3 7.5 2.0 10.0 2.0 B.5 

ns 

tpHZ Disable time from HIGH level Waveform 2 
'F373 2.0 4.5 6.5 2.0 10.0 2.0 7.5 
'F374 2.0 5.3 7.0 2.0 B.O 2.0 B.O 

ns 

tpLZ Disable time from LOW level Waveform 3 
'F373 2.0 3.B 5.0 2.0 7.0 2.0 6.0 
'F374 2.0 4.3 5.5 2.0 7.5 2.0 6.5 

ns 

NOTE 
Subtract 0.2n5 from minurnum values for SO package. 

Table 5. AC Setup Requirements 

AC SETUP REQUIREMENTS 

S4/74F S4F 74F 

TA = +2SOC TA, Vcc=MiI TA, Vcc=Com'l 
PARAMETER TEST CONDITIONS Vcc= +S.OV CL=50pF CL=SOpF UNIT 

CL = SOpF, RL = 50011 RL=SOOIl RL=SOOIl 

Min Typ Max Min Max Min Max 

tw(H) 
Latch Enable pulse width Waveform 1, 'F373 

6.0 6.0 6.0 
twILl 6.0 6.0 6.0 

ns 

ts (H) 
Setup time, Data to Latch Enable Waveform 5, 'F373 

2.0 2.0 2.0 
ts (L) 2.0 2.0 2.0 

ns 

th (H) 
Hold time, Data to Latch Enable Waveform 5, 'F373 

3.0 3.0 3.0 
th (L) 3.0 3.0 3.0 

ns 

tw(H) 
Clock Pulse width Waveform 6, 'F374 

7.0 7.0 7.0 
tw (L) 6.0 6.0 6.0 

ns 

ts (H) 
Setup time, Data to Clock Waveform 7, 'F374 

2.0 2.5 2.0 
ts (L) 2.0 2.0 2.0 

ns 

th (H) 
Hold time, Data to Clock Waveform 7, 'F374 

2.0 2.0 2.0 
th (L) 2.0 2.5. 2.0 

ns 

4·4 Signetics 
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TEST CIRCUITS AND 
WAVEFORMS 
The 5000 load resistor, RL to ground, as de· 
scribed in Figure 1, acts as a ballast to 
slightly load the totem·pole pull·up and 
limit the quiescent HIGH·state voltage to 
about + 3.5V. Otherwise, an output would 
rise quickly to about + 3.5V, but then con· 
tinue to rise very slowly up to about + 4.4V. 
On the subsequent HIGH·ta-LOW transi· 
tion, the observed tpHL would vary slightly 
with duty cycle, depending on how long the 
output voltage was allowed to rise before 
switching to the LOW state. Perhaps, more 
importantly, the 5000 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 5000 load to ground can 
simply be a 4500 resistor feeding into a 500 
coaxIal cable leading to a sampling scope 
input connector, with the internal 500 ter· 
mlnation of the scope completing 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 500 termination 
for the pulse generator that supplies the 
input signal. 

Figure 2, Test Circuit for 3-State Outputs, 
shows a second 5000 resistor from the de· 
vice output to a switch. For most measure· 
ments this switch Is open; it is closed for 
measuring a device with Open·Coliector 
outputs and for measuring one set of the 
EnablelDisable parameters (LOW·to·OFF 
and OFF·to·LOW) of a 3·State output. With 
the switch closed, the pair of 5000 resistors 
and the + 7.0V supply establish a quies· 
cent HIGH level of + 3.5V, which correlates 
with the HIGH level discussed In the pre· 
ceding paragraph. 

As shown in Figure 3, AC Waveforms for 
FAST 541 74F373, 54/74F374, the disable 
times are measured at the point where the 
output voltage has risen or fallen by O.3V 
from the quiescent level (i.e., LOW for t pLH2 

or HIGH for t pHL2j. 

Since the rising or falling waveform Is HC· 
controlled, the O.3V of change is more 
linear and Is less susceptible to external 
influences. 

More importantly, from the system design' 
er's point of view, O.3V is adequate to en· 
sure that a device output has turned OFF. It 
also gives system designers more realistic 
delay times to use in calculating minimum 
cycle times. 

Good, hlgh·frequency wiring practices 
should be used in constructing test jigs. 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

V,N VOUT 

RL 

DEFINITIONS 

RL = Load resistor to GND; 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. 

Figure 1. Test Circuit for Totem·Pole 
Outputs, 54/74FOO 

TEST CIRCUIT FOR 3·STATE AND OPEN·COLLECTOR (OC) OUTPUTS 

Vee 'L..o 7.0V 

SWITCH POSITION 
TEST SWITCH 

tpLZ. tpZL 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 = Termination resistance should be equal to ZOUT of Pulse 

Generators. 

Figure 2. Test Circuits for 3·State and Open·Coliector Outputs 

Leads on the load capacitor should be as 
short as possible to minimize ripples on the 
output waveform transitions and to mini· 
mize undershoot. Generous ground metal 
(preferably a ground plane) should be used 
for the same reasons. A Vee bypass capaci· 
tor should be provided at the test socket, 
also with minimum lead lengths. Input sig· 
nals should have rise and fall times of 

2.5ns, and signal swing of OV to + 3.0V, 
1.0MHz square wave is recommended for 
most propagation delay tests. The repeti· 
tion rate must necessarily be increased for 
testing fMAX• Two pulse generators are 
usually required for testing such paramo 
eters as setup time, hold time, recovery 
time, etc. 

Signetics 4·5 
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AC WAVEFORMS 

o 

E 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

r-----VOH 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

OE ~VM IVM 

___ I-~I-p_Z-L .... --l---..J I-''''~I _, . ___ 3.5V 

Qn ~~V_M _________ -J~ 
L VOL +O.3V 

Waveform 3 

DATA SETUP AND HOLD TIMES 

Waveform 5 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

Waveform 4 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 6 

DATA SETUP AND HOLD TIMES 

4·6 

Waveform 7 

VM= 1.5V 
The s,haded areas Indicate when the input is permitted to change for predictable output performance. 

Figure 3. AC Waveforms for FAST 54174F373, 54174F374 
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DC SYMBOLS AND DEFINITIONS 

Voltages - All voltages are referenced to ground. Negative·volt­
age limits are specified as absolute values (i.e., - 10V is greater 
than - 1.0V). 
Vee Supply voltage: The range of power supply voltage 

over which the device is guaranteed to operate within 
the specified limits. 

VIK (Max) Input clamp diode voltage: The most negative voltage 
at an input when the specified current is forced out of 
that input terminal. This parameter guarantees the in­
tegrity of the input diode intended to clamp negative 
ringing at the input terminal. 

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

VIH (Min) Minimum Input HIGH voltage: This value is the guar­
anteed input HIGH threshold for the device. The mini­
mum allowed input HIGH in a logic system. 

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

VIL (Max) Maximum Input LOW voltage: This value is the guar­
anteed input LOW threshold for the device. The maxi­
mum allowed input LOW in a logic system. 

VM Measurement voltage: The reference voltage level on 
AC waveforms for determining AC performance. Usu­
ally specified as 1.5V for the FAST family. 

VOH (Min) Output HIGH voltage: The minimum guaranteed HIGH 
voltage at an output terminal for the specified output 
current 10H and at the minimum Vee value. 

VOL (Max) Output LOW voltage: The maximum guaranteed LOW 
voltage at an output terminal sinking the specified load 
current 10L. 

VT + Positive-going threshold voltage: The input voltage of 
a variable threshold device which causes operation ac­
cording to specification as the input transition rises 
from below VT_ (Min). 

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

Currents - Positive current is defined as conventional current 
flow Into a device. Negative current is defined as conventional 
current flow out of device. All current limits are specified as 
absolute values. 
Icc Supply current: The current flowing into the Vcc sup­

ply terminal of the circuit with speCified input condi­
tions and open outputs. Input conditions are chosen 
to guarantee worst-case operation unless specified. 

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

IIH Input HIGH current: The current flowing into an in­
put when a specified HIGH-level voltage is applied to 
that Input. 

IlL Input LOW current: The current flowing out of an in­
put when a specified LOW-level voltage is applied to 
that input. 

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 out­
put is short circuit to ground. 

10ZH Output off current HIGH: The current flowing into a 
disabled 3-State output with a specified HIGH output 
voltage applied. 

10ZL Output off current LOW: The current flowing out of a 
disabled 3-State output with a speCified LOW output 
voltage applied. 

AC SYMBOLS AND DEFINITIONS 

Maximum clock frequency: The maximum input fre­
quencyat a Clock input for predictable performance. 
Above this frequency the device may cease to func- 4 
tion. 
Propagation delay time: The time between the spec i- ~§§~~ 
fied reference points on the input and output wave-
forms with the output changing from the defined 
LOW level to the defined HIGH level. 

Propagation delay lime: The time between the speci­
fied reference paints on the input and output wave­
forms with the output changing from the defined 
HIGH level to the defined LOW level. 
Output disable time from HIGH level of a 3-State out­
put: The delay time between the speCified reference 
points on the input and output voltage waveforms 
with the 3-State output changing from the HIGH level 
to a high-impedance "off" state. 
Output disable lime from LOW level of a 3-State out­
put: The delay time between the specified reference 
points on the input and output voltage waveforms 
with the 3-5tate output changing from the LOW level 
to a high-impedance "off" state. 
Output enable time to 8 HIGH level of a 3·State out­
put: The delay time between the specified reference 
points on the input and output voltage waveforms 
with the 3-State output changing from a high-imped­
ance "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-imped­
ance "off" state to LOW level. 
Hold time: The interval immediately following the ac­
tive 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 maintained at the input to en­
sure its continued recognition. A negative hold time 
indicates that the correct logic level may be released 
prior to the active transition of the timing pulse and 
stili be recognized. 
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, Setup time: The interval immediately preceding the 
active transition of the timing pulse (usually the clock 
pulse) or preceding the transition of the control input 
to its latching level, during which interval the data to 
be recognized must be maintained at the input to en· 
sure its recognition. A negative setup time indicates 
that the correct logic level may be initiated sometime 
after the active transition of the timing pulse and still 
be recognized. 
Pulse width: The time between the s'pecified refer· 
ence 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 

Signetics 

pulse and the reference point on the activating edge 
of a synchronous (clock) pulse input such that the 
device will respond to the synchronous input.· 
Transition time. LOW·to·HIOH: The time between 
two specified reference points on a waveform, nor· 
mally 10% and 90% points, that is changing from 
LOW to HIGH. 

Transition time, HIOH·to·LOW: The time between 
two specified reference points on a waveform, nor· 
mally 90% and 10% points, that is changing from 
HIGH to LOW. 

Clock input rise and lall times: 10% to 90% value. 
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INTRODUCTION 

The properties of high-speed FAST logic 
circuits dictate that care be taken in the 
design and layout of a system. 

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

HANDLING PRECAUTIONS 

As described in the Circuit Characteristics 
section, FAST devices can be more suscep­
tible to damage from electrostatic dis­
charge (ESD). 

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

• Before opening the shipment of FAST 
devices, make sure that the Individual is 
grounded and all handling means (such 
as tools, fixtures, and benches) are 
grounded. 

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 FAST logic. 

Electrically-open inputs can degrade AC 
noise immunity as weil as the switching 
speed of the device. Small geometries 
make FAST more susceptible to damage by 
electrostatic discharge then other TTL fam­
ilies. Tying inputs to Vee or GND, directly or 
through a resistor, protects the device from 
in-circuit electrostatic damage. Addition­
ally, while most unconnected TTL inputs 
float HIGH, FAST devices with NPN inputs 
float LOW. 

FAST devices do not require an input resis­
tor to tie the input HIGH. Inputs can be con­
nected directly to Vee as weil as ground. 

Possible ways of handling unused inputs 
are: 
1. Unused active·HIGH NAND or AND in­

puts to Vcc. The inputs should be main­
tained at a voltage greater than 2.7V, but 
should not exceed the absolute maxi­
mum rating. 

• After removal from the shipping material, 2 Connect unused active-HIGH NOR or 
the leads of the FAST devices should al- . OR inputs to ground. 
ways be grounded. In other words, FAST 
devices should be placed leads-down on 3. 
a grounded surface, since ungrounded 

Tie unused active-HIGH NAND or AND 
inputs to an used input of the same 
gate, provided that the HIGH-level fan­
out of the driving circuit is not impaired. 

leads will attract static charge. 

• Do not Insert or remove devices in sock­
ets with power applied. Ensure that power 
supply transients, such as occur during 
power turn on-off, do not exceed abso­
lute maximum ratings. 

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

• FAST 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 
10k ohms 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-generat­
Ing materials. 

INPUT CLAMPING 

FAST 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-duratlon, negative pulses. 
Certain FAST part types with the NPN base 
input structure also provide clamping of 
positive overshoots. 

4. Connect the unused active-HIGH NAND 
or AND Inputs to the output of an un­
used gate that is forced HIGH. 

MIXING FAST WITH OTHER 
TTL FAMILIES 

Most TTL families are intended to be used 
together, but this cannot be done indis­
criminately. Each family of TTL devices has 
unique input and output characteristics 
optimized to achieve the desired speed or 
power features. High-speed devices such 
as 54/74F are designed with relatively low 
Input and output impedances. The speed of 
these devices Is determined primarily by 
fast rise and fall times Internally, as well as 
at the input and output nodes. These fast 
transitions cause noise of various types in 
the system. Power and ground line noise is 
generated by the large currents needed to 
charge and discharge the circuit and load 
capacitances during the switching transi­
tions. Signal line noise Is generated by the 
fast output transitions and the relatively 
low output impedances, which tend to In­
crease reflections. 

SigneHcs 

The noise generated by these 54/74F de­
vices can only be tolerated in systems 
designed with very short signal leads, 
ground planes, and good, well-bypassed 
power distribution networks. Mixing the 
slower TTL families such as 54/74 and 
54LS/74LS with the higher speed families is 
also possible but must be done with' cau­
tion. The slower speed families are more 
susceptible to induced noise than the 
higher speed families due to their higher 
input and output impedances. The low 
power Schottky 54/74LS family is especial­
ly sensitive to induced noise and must be 
isolated as much as possible from the 541 
74F devices. Separate or isolated power 
and ground systems are recommended, 
and the LS input signal lines should not run 
adjacent to lines driven by 54/74F. 

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 character­
istics of each family are different and must 
be taken into consideration when mixing 
them in a system. Table 1 shows the rela­
tive drive capabilities of each family for 
commercial temperature and voltage 
ranges. For military ranges, the 74LS drive 
capabilities must be cut in half. Note that 
74F buffers have three times the drive 
capability of standard 74F devices; in fact, 
they can drive more loads than any other 
non-buffer TTL device. 

INPUT-OUTPUT LOADING AND 
FAN·OUT TABLE 

For convenience in system design, the 
input-output loading and fan-out character­
istics of each circuit are specified in terms 
of unit loads and actual load value. One 
FAST Unit Load (U.L.) in the HIGH state is 
defined as 20"A; thus both the input HIGH 
leakage current, I'H' and output HIGH cur­
rent-sourcing capability, 10H' are normal­
ized to 20,.A. 

Similarly, one FAST Unit Load (U.L.) in the 
LOW state Is defined as O.6mA and both 
the input LOW current, I,l, and Input LOW 
currEint/TL, and the output LOW current­
sinking capability, 10l' are normalized to 
O.6mA. 

For added convenience, the actual load 
value in amperes is listed in the column ad-
jacent to U.L. ' 

On some FAST devices, high-impedance 
NPN base Input structure has been utilized. 
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LOGIC PRODUCTS 

DESIGN CONSIDERATIONS 

Table 1. Loading Comparisons 

DRIVEN DEVICE 
74F 74F(NPN) 74LS 74 74S 8200/9300 82S00 

FAMILY: 

DRIVING 

~ DEVICE 
Max) 

0.6mA 20p.A 0.4mA 1.6mA 2.0mA 1.6mA O.4mA 
FAMILY 10L 

(Min) 

Maximum Number 01 Loads Driven 

74F 20mA 33 1,000 

74F (NPN) 64mA 106 3,200 

74LS 8mA 13 400 

74LS Buffer 24mA 40 1,200 

74 16mA 26 800 

74 Buffer 40mA 78 2,400 

74S 20mA 33 1,000 

74S Buffer SOmA 100 3,000 

8800/9300 16mA 26 BOO 

82S00 20mA 33 1,000 

With this structure, the LOW level input 
current, IlL' has been reduced to 20p.A. This 
characteristic is 30 times lower than the 
requirement of devices using the conven· 
tional input structure. This feature im· 
proves fan·out in the LOW state and can 
help reduce part count in system design by 
eliminating buffers in some applications. 

CLOCK PULSE REQUIREMENTS 

All FAST clock inputs are buffered to 
increase their tolerance of slow positive­
clock edges and heavy ground noise. Nev· 
ertheless, the rise time on positive·edge· 
triggered devices should be less than the 
nominal clock-to·output delay time mea· 
sured between 0.8V to 2.0V levels of the 
clock ,driver for added safety margin 
against heavy ground noise. Not only a fast 
rising, clean clock pulse is required, but the 
path between the clock drive and clock in· 
put of the device should be well·shlelded 
frorri electromagnetic noise. 

FAST OUTPUTS TIED TOGETHER 

The only FAST outputs that are designed to 
be tied together are Open·Coliector and 
3·State outputs. Standard FAST outputs 
should not be tied together unless their 
logic levels will always be the same; either 
all HIGH or all LOW. When connecting 
Open·Coliector or 3·State outputs together, 
some general guidelines must be observed. 

Open-Collector Outputs 
These devices must be used whenever two 
or more OR·tied outputs will be at opposite 

4·10 

50 12.5 10 12 50 

160 40 32 40 160 

20 5 4 5 20 

60 15 12 15 60 

40 10 8 10 40 

120 30 24 30 120 

50 12.5 10 12 50 

150 37.5 30 37 150 

40 10 8 10 40 

50 12 10 12 50 

logic levels at the same time. These de· 
vices must have a pull·up resistor (or' resis· 
tors) 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 Vcc. The min· 
imum and maximum size of the pull·up 
resistor is determined as follows: 

. Vee(Max) - VOL 
R(MIn)= 

10L - N2 (11Ll 

Vee (Min) - VOH 
R(Max)= 

N1 (loH) + N2 (IIH) 

where: 10L= Minimum 10L guarantee or OR· 
tied elements. 

N2 (I III = Cumulative maximum input LOW 
current for all inputs tied to OR· 
tie connection. 

N1 (l oH)= Cumulative maximum output 
HIGH leakage current for all out· 
puts tied to OR·tie connection. 

N2 (IIH) = Cumulative maximum input HIGH 
leakage current for all inputs tied 
to OR·tieconnection. 

If a resistor ,divider network, Is used to pro· 
vide the HIGH level, the R (Max) must be 
decreased enough to provide the required 
[(VoH/R (pull·down)] current. 

Minimum propagation delay results when 
the minimum value of external pull·up resis· 
tor is used in Load Circuit 1, Figure 1. Di· 
odes should be fast recovery 1 N4376 or 
equivalent. External pull·up resistor, Load 
Circuits 2 and 3, give progressively slower 
propagation delays. 

SigneHcs 

3-State Outputs 
3-5tate outputs are designed to be tied to­
gether, but are not designed to be active 
simultaneously. In order to minimize noise 
and protect the outputs from excessive 
power dissipation, only one 3-5tate output 
should be acfive at any time. This generally 
requires that the output enable signals be 
non·overlapping. When TTL decoders are 
used to enable 3-5tate outputs" the decoder 
should be disabled while the address is 
being changed. Since all TTL decoder out· 
puts are subject to decoding spikes, non· 
overlapping signals cannot normally guar· 
antee when the address is changing. 

Since most 3·State output enable signals 
are active· LOW, shift registers or edge­
triggered storage registers provide good 
output enable buffers. Shift registers with 
one circulating LOW bit, such as the 'Fl64 
or 'F194, are ideal for sequential enable 
signals. The 'F174 or 'F273 can be used to 
buffer enable signals from TTL decoders or 
microcode (ROM) devices. Since the out· 
puts of these registers will change from 
LOW·to·HIGH faster than from HIGH·to· 
LOW, the selection of one device at a time 
is assured. 

GND 

Good 'system design starts with a well· 
thought·out ground layout. Try to use 
ground plane If possible. This will save 
headaches later on. If ground strip is used, 
try to reduce ground path in order to 
minimize ground inductance. This prevents 
crosstalk problems. Quite often, jumper 
wire is used for connecting to ground at the 
breadboarding stage, but a solid ground 
must be used even at the breadboarding 
stage. 

Vec 
Typical dynamic Impedance of un·bypassed 
Vee runs from 5011 to 10011, depending on 
Vee and GND configuration. This why a 
sudden current demand, due to an Ie out· 
put switching, can cause momentary re­
duction in Vcc unles,s a bypass (decoup· 
ling) capacitor is located near Vcc. 

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 
500 dynamic load and the buffer LOW·to­
HIGH transition is 2.5V, the current demand 
is 50mA per buffer. If It is an octal buffer, 
the current demand could be 0.4mA per 
package in 3ns time! 



LOGIC PRODUCTS 

DESIGN CONSIDERATIONS 

LOAD CIRCUIT 1 LOAD CIRCUIT 2 LOAD CIRCUIT 3 
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Figure 1 

The next step is 10 figure out the capaci· 
tance requirement for each bypass capaci· 
.tor. Using the previously·mentioned octal 
buffer and assuming the Vcc droop is O.1V, 
then Cis: 

O.4A x 3 x 10-9 sec 9 
C= = 12x 10F-

O.1V 

=O.012I'F 

This formula is derived as follows: 

Q=CV 

by differentiation: 

~=C~ 
At At 

Since AQ =1 
At 

the equation becomes 1= C ~ 
At 

hence, C= ~ 
AV 

Select the C bypass «O.02I'F and try to use 
a high·quallty RF capacitor. Place one by· 
pass capacitor for each buffer and one 
bypass capacitor every two other types of 
IC packages. Make sure that the leads are 
cut as short as possible. 

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

CROSSTALK 

The best way to handle crosstalk is to pre· 
vent it from occurring In the first place; 
quick·fixes are troublesome and costly. To 
prevent crosstalk, maximize spacing be· 
tween signal lines and minimize spacing 
between signal lines and ground lines. Pref· 
erably, 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 wlrewarp, use twisted 
pair for for sensitive functions - clocks, 
asynchronous set or reset, asynchronous 

Signetics 

parallel load especially leading to LS in­
puts. In flat cable, make every other con­
ductor ground. 

For multilayer P,C. boards, run signal lines 
in adjacent planes perpendicular to prevent 
magnetic coupling, and limit capacitive 
coupling. Use power shield (Vee or ground 
plane) in between signal planes, 

Since any voltage change, noise or other­
wise, arriving at the unterminated end of 
transmission lines double in amplitude, ter­
minating the line even partially reduces the 
amplitude of the signal (noise or otherwise) 
appearing at the end of the line; therefore, 
using a terminating resistor whose value is 
equal to the line characteristics impedance 
will help in reducing crosstalk. 
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LOGIC PRODUCTS 

GATE 

FUNCTION TABLE 

INPUTS 

A 

l 
l 
H 
H 

H = HIGH voltage level 
L = LOW voltage level 

B 

l 
H 
l 
H 

PIN CONFIGURATION 

OUTPUT 

Y 

H 
H 
H 
l 

FAST 54/74FOO 

Quad Two-Input NAND Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CU RRENT 

DELAY (Total) 

74FOO 3.4n8 4.4mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc=5V :t5%;TA=0·Clo +7O·C Vcc=5V :t 10%; TA= -55·Clo + 125·C 

Plastic DIP N74FOON 

Plastic SO N74FOOD 

Ceramic DIP 

Ceramic LLCC 

NOTE' 
SO package Is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2o-pln surface-mounted Jeadless chip carrier. 

S54FOOF 

S54FOOG 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

A, B Inputs 1.0/1.0 20!,A/0.6mA 

Y Output 50/33 1.0mAl20mA 

NOTE 

One (1.0) FAST unit load Is defined as: 20pA in the HIGH state and O.6mA In the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

A 
& 1~3 2 8 

:~6 
10~8 10 

9 8 

12~11 12 
13 8 13 

Signetics 5·1 



LOGIC PRODUCTS 

GATE FAST 54J74FOO 

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) , 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to + 7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

VOUT Voltage applied to output in HIGH output state -0.5 to +V6e -0.5to + Vee V 

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55to +125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10l LOW-level output current 20 mA 

Mil -55 125 'C 
TA Operating free-air temperature 

Com'l 0 70 'C 

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

TEST CONDITIONS1 
54174FOO 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc= MIN, Vil = MAX, 10H = MAX, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

VIH = MIN I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vee = MIN, VIH = MIN, Vll = MAX, 10l= MAX 0.35 0.5 V 

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

'I Input current at maximum input voltage Vce= MAX, VI= 7.0V 5 100 I'A 

IIH HIGH-level input current Vec=MAX, VI=2.7V 1 20 p.A 

III LOW-level input current Vec=MAX, VI=0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee = MAX, Vo=O.OV -60 -80 -150 mA 

IlecH VIN=GND 1.9 2.8 mA 
Icc Supply current (total) Vcc= MAX 

I leel VIN =4.5V 6.8 10.2 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. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 
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LOGIC PRODUCTS 

GATE FAST 54/74FOO 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

PARAMETER TEST CON DITIONS 

tpLH Propagation delay Waveform 1 
tpHL 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUtS 

VM = 1.5V 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

Y,N VOUT 

DEFINITIONS 

Min 

2.4 
2.0 

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

54/74F 

TA= +2SoC 
Vee = +S.OV 

CL=SOpF 
RL=50011 

Typ Max 

3.7 5.0 
3.2 4.3 

S4F 74F 

TA, Vee TA, Vee 
Mil Com'l UNIT 

CL=SOpF CL=50pF 
RL=50011 RL=50011 

Min Max Min Max 

2.0 7.0 2.4 6.0 
1.2 6.5 2.0 5.3 

ns 

INPUT PULSE DEFINITIONS 

'W AMP IV) 

ov 

'THLllf) tTLH(lr) 

ITlH(tr) ITHL(tf) 

AMP IV) 

'W OV 

VM=1.5V 

INPUT PULSE REQUIREMENTS 
CHARACTERISTICS for value. 

FAMILY 
Amplltud. I Rap. Rata I Pul •• WIdth I trLH I trHL 

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

54/74F 

Signetics 

3.0V I 1MHz I 500n5 I 2.5no I 2.5no 
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LOGIC PRODUCTS 

GATE 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

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

B 

L 
H 
L 
H 

PIN CONFIGURATION 

5-4 

OUTPUT 

Y 

H 
L 
L 
L 

FAST 54/74F02 

Quad Two-Input NOR Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F02 3.4ns 4.4mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :t5%;TA=O·Cto +70·C Vcc=5V :t10%;TA- -55·Cto +125·C 

Plastic DIP N74F02N 

Plastic 50 N74F02D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2o-pin surface-mounted lead less chip carrIer. 

554F02F 

554F02G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

A,S Inputs 1.0/1.0 2OI'AlO.6mA 

y Output 50/33 1.0mA/20mA 

NOTE 

One (1.0) FAST unit load is defined as: 20~ in the HIGH state and a.SmA in the LOW state. 

LOGIC SYMBOL 

A 
3~1 
2~ 

5~ 
6~4 

8~ 9~10 

Signetlcs 

LOGIC SYMBOL (IEEEIIEC) 
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LOGIC PRODUCTS 

GATE FAST 54/74F02 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

lIN Input current -30 to +5 -30 to + 5 rnA 

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

lOUT Current applied to output in LOW output state 40 40 rnA 

TA Operating free-air temperature range -55 to + 125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
MIn Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 rnA 

10L LOW-level output current 20 rnA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

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

PARAMETER TEST CONDITIONS1 
54n4F02 

Typ2 
UNIT 

Min Max 

Vee = MIN, VIL = MAX, VIH = MIN, l Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

ioH=MAX I Com'l 2.7 3.4 ·v 
VOL LOW-level output voltage Vee = MIN, VIH = MIN, VIL = MAX, 10L= MAX 0.35 0.5 V 

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

II Input current at maximum input voltage Vcc= MAX, VI= 7.0V 5 100 p.A 

IIH HIGH-level input current Vcc=MAX, VI=2.7V 1 20 p.A 

IlL LOW-level input current Vcc= MAX, VI= 0.5V -0.4 -0.6 rnA 

los Short-circuit output current3 Vcc= MAX, Vo= O.OV -60 -80 -150 rnA 

Supply current4 (total) IlcCH Outputs HIGH 3.0 5.6 rnA 
Icc Vcc.= MAX I ICCL Outputs LOW 7.0 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 valu •• are at VCC=5V, TA= 25·C. 
3. Not more than one output should be shorted at a time. For testing lOS. the usa of high-speed test apparatus andlor sample-Bnd-hold techniques are preferable In order to mini· 

mlze Internal heating and more accurately reflect operational valuss. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. in any sequence of parameter tests, lOS tests should be performed last. 

4. ICC Is measured with outputs open. 
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LOGIC PRODUCTS 

GATE FAST 54/74F02 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") . 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Waveform 1 
tpHL 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VM= 1.5V 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

vee 

DEFINITIONS 

Rl = Load resistor; see AC CHARACTERISTICS for value. 

S4/74F 

TA= +2S"C 
Vee= +S.OV 

CL=SOpF 
RL=SOOO 

Min Typ 

2.5 4.4 
2.0 3.2 

S4F 74F 

TA'VCC TA,Vee 
Mil Com'l 

UNIT 
CL=SOpF CL=50pF 
RL=5000 RL=5000 

Max Min Max Min Max 

5.5 2.5 7.5 2.5 6.5 
4.3 1.5 6.5 2.0 5.3 

ns 

INPUT PULSE DEFINITIONS 

~----------tw----------~ AMP IV) 

~~~------------~~~--4-----ov 

tTHLllf) 

tTLH(t,) 

tTLH(t,) 

tTHL(lf) 

"""",...--------------~~I--+--- AMP (V) 

~----------tw----------~ 

VM = 1.5V 

OV 

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

FAMILY 

5·6 

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

54174F 
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LOGIC PRODUCTS 

INVERTER 

FUNCTION TABLE 
INPUT 

A 

L 
H 

H = HIGH vOltage level 
L = LOW voltage level 

OUTPUT 

Y 

H 
L 

PIN CONFIGURATION 

FAST 54/74F04 

Hex Inverter 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F04 3.5ns 6.9mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc=5V ±5%;TA=O'Clo +70'C Vcc=5V ±10%;TA= -55'Clo + 125'C 

Plastic DIP N74F04N 

Plastic SO N74F04D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC Is 20-pin surface·mounted lead less chip carrier. 

S54F04F 

S54F04G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F(U.L.) LOAD VALUE 

High/Low High/Low 

A Inputs 1.0/1.0 2OI'AlO.6mA 

Y Outputs 50/33 1.0mA/20mA 

NOTE 
One (1.0) FAST unit load is defined as: 20~ In the HIGH state and a.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

1~2 

3~4 

5~6 

9~8 

11~10 
11 

13 

13~12 
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LOGIC PRODUCTS 

INVERTER FAST 54/74F04 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to +7.0 -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 rnA 

TA Operating free-air temperature range - 55 to + 125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

. PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10l LOW-level output current 20 mA 

Mil -55 +125 'C 
TA Operating free-air temperature 

Com'l 0 70 'C 

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

TEST CONDITIONSI 
54174F04 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc=MIN, Vll=MAX, VIH=MIN, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

10H= MAX J Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vcc=MIN, VIH=MIN, Vll=MAX, 10l=MAX 0.35 0.5 V 

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

II Input current at maximum input voltage Vcc= MAX, VI= 7.0V 5 100 p.A 

IIH I;IIGH-Ievel input current Vcc=MAX, VI=2.7V 1 20 p.A 

III LOW-level input current Vcc= MAX, VI=0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vcc= MAX, Vo=O.OV -60 -85 -150 mA 

Supply current4 (total) I ICCH Outputs HIGH 2.8 4.2 mA 
Icc Vcc=MAX 

I Iccl Outputs LOW 10.2 15.3 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. Not more than one output should be shorted at a time. For testing 'OS. the use of high-speed test apparatus andlor sample-snd-hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings. in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ICCH. vlN = GND; ICCl. VIN = 4.5V. 
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LOGIC PRODUCTS 

INVERTER FAST 54/74F04 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

PARAMETER TEST CONDITIONS 

Min 

tpLH Propagation delay Waveform 1 
tpHL 

NOTE 
Subtract 0.2n9 from minimum values for SO package. 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VM=1.5V 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

vee 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

2.4 
1.5 

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

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

54/74F 

TA=+25°C 
Vee= +5.0V 

CL=50pF 
RL=50011 

Typ 

3.7 
3.2 

Signetics 

54F 74F 

TA, Vce TA, Vee 
Mil Com'l 

UNIT 
CL=50pF CL=50pF 
RL= 50011 RL=50011 

Max Min Max Min Max 

5.0 1.5 8.0 2.4 6.0 
4.3 1.1 6.5 1.5 5.3 ns 

INPUT PULSE DEFINITIONS 

~---------IW----------~ AMP IV) 

~~--------------~~I--~-----ov 

ITHLUf) 

ITLHllr) 

ITLHllr) 

ITHLllt) 

ir.:::::----------------:::::"'ll::-+----- AMP IV) 

~----------IW----------_l 

VM=1.5V 

ov 
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LOGIC PRODUCTS 

GATE 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H = HIGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

5·10 

OUTPUT 

Y 

L 
L 
L 
H 

FAST 54/74F08 

Quad Two-Input AND Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TotaQ 

74F08 4.1n8 7.1mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :!:5%;TA=O·Cto +70·C Vcc=5V :!:10%;TA= -55·Cto + 125·C 

Plastic DIP N74F08N 

Plastic SO N74F08D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted lead less chip carrier. 

554F08F 

554F08G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

A,B Inputs 1.0/1.0 20",A/0.6mA 

Y Outputs 50/33 1.0mAl20mA 

Note: 
One (1.0) FAST unit load (U.L.) Is defined as: 20~ in the HIGH state and a.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

A 
1:=!Q-t3 2 B 

& 

4:1{y-5 B 6 

10:1{y-S 
9 B 10 

12:1{y-11 
12 

11 
13 B 13 
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LOGIC PRODUCTS 

GATE FAST 54/74F08 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to +7.0 -0.5 to +7.0 V 

VIN Input voltage - 0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to + 5 -30 to + 5 rnA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·air temperature range -55 to + 125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10l LOW·level output current 20 mA 

Mil -55 125 ·C 
TA Operating free·air temperature 

Com'l 0 70 ·C 

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

54174F08 
PARAMETER TEST CONDITIONS1 

Min Typ2 
UNIT 

Max 

Vee = MIN, Vll = MAX, 10l= MAX, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage VIH = MIN I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vec = MIN, VIH = MIN, Vil = MAX, 10l = MAX 0.35 0.5 V 

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

II 
Input current at maximum 

Vcc= MAX, VI= 7.0V 5 100 p.A 
input voltage 

IIH HIGH·level input current Vcc= MAX, VI= 2.7V 1 20 /LA 

III LOW·level input current Vcc= MAX, VI=0.5V -0.4 -0.6 mA 

los Short·circuit output current3 Vcc = MAX, Vo = O.OV -60 -90 -150 mA 

I ICCH Outputs HIGH 5.5 8.3 mA 
Icc Supply current4 (total) Vee= MAX 

I Iccl Output LOW 8.6 12.9 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. Not more than one output should be shorted at a time. For testing 'as, the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ICCH. VIN = 4.5V; ICCl. VIN = GND. 
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LOGIC PRODUCTS 

GATE 

AC CHARACTERISTICS 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Waveform 1 
t pHL 

NOTE 
Subtract O.2ns from minimum values for SO package. 

AC WAVEFORMS 

WAVEFORM FOR NON·INVERTING OUTPUTS 

VM= 1.5V 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

DEFINITIONS 

Min 

3.0 
2.5 

RL = Load resistor 10 GND; 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. 

FAST 54/74F08 

S4/74F S4F 74F 

TA= +2SoC TAo Vee TA, Vee 
Vee = +S.OV Mil Com'l 

UNIT 
CL=50pF CL=50pF CL =50pF 
RL=SOOIl RL=5001l RL =5001l 

Typ Max Min Max Min Max 

4.2 
4.0 

5.6 2.5 7.5 3.0 6.6 
5.3 2.0 7.5 2.5 6.3 

ns 

INPUT PULSE DEFINITIONS 

i-------.w-----i AMPlY) 

~~----------------~--+----ov 

'THLlltI 

'TLHllrl 

'TLHI'rI 

'THLI·tI 

JI":=:.---------------=±-t--- AMP IVI 

...... -----.w,------t 
VM= 1.5V 

INPUT PULaE REQUIREMENTS 

ov 

FAMILY 
Ampllt.... I Rop. Rote I P ... o Width I trLH I trHL 

54/74F 3.0V I 1MHz I 500no I 2.5no I 2.5no 
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LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 
INPUTS OUTPUTS 

A B C 

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 Yoltage level 

VrF10) 

H 
H 
H 
H 
H 
H 
H 
L 

PIN CONFIGURATION 

'F10 

'F11 

V('F11) 

L 
L 
L 
L 
L 
L 
L 
H 

FAST 54/74F10, 54/74F11 

Triple Three-Input NAND ('F10), AND ('F11) Gates 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F10 3.5ns 3.3mA 

74F11 4.2ns 5.3mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :I: 5%; TA=ooeto +70oe Vee = 5V :I: 10%; TA = - 55°e 10 + 125°e 

Plastic DIP N74F10N • N74F11 N 

Plastic SO N74F10D • N74F11D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
so package is surface·mounted micro-miniature DIP available 1984. 
LLCC is 2o-pln surface-mounted leadless chip carrier. 

S54F10F • S54F11F 

S54F10G • S54F11F 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F(U.L.) LOAD VALUE 

Hlgh/Low Hlgh/Low 

A-C Inputs 1.011.0 20"AlO.6mA 

V Outputs 50/33 1.0mA/20mA 

NOTE 
One (1.0) FAST unit load Is defined as: 2Op.A in the HIGH state and O.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F10 'F11 'F10 'F11 

't:P '=P--r 
12 

2 B Y 12 2 B Y 12 & & 
13 C 13 C 13 13 

3=P--r 

3 

3t:P 4 B Y 6 4 B Y 6 4 

5 C 5 C 5 

st:P 9=P--r 10 B Y 8 10 B Y 8 10 10 

11 c 11 C 11 11 
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LOGIC PRODUCTS 

GATES FAST 54/74F10. 54/74F11 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to +7.0 -0.5 to + 7.0 V 

VIN Input voltage -0.5 to +7.0 - 0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·air temperature range -55to +125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com' I 4.75 5.0 5.25 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 -1 mA 

10l LOW·level output current 20 mA 

Mil -55 ·125 'C 
TA Operating free·air temperature 

Com'l 0 70 'C 

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

PARAMETER TEST CONDITIONS1 
54174F10, 11 

UNIT 
Min Typ2 Max 

Vcc= MIN, Vil = MAX, VIH = MIN, Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

10H=MAX Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vcc= MIN, VIH = MIN, Vil = MAX, 10l = MAX 0.35 0.5 V 

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

II Input current at maximum input voltage Vcc= MAX, VI= 7.0V 5 100 p.A 

IIH HIGH·level input current Vcc= MAX, VI= 2.7V 1 20 p.A 

III LOW·level input current Vcc= MAX, VI=0.5V -0.4 -0.6 mA 

los Short·circuit output current3 Vcc= MAX, Vo=O.OV -60 -75 -150 mA 

ICCH Outputs HIGH 1.8 2.1 mA 
'F10 

Supply current4 (total) 
ICCl Outputs LOW 6.0 7.7 mA 

Icc Vcc= MAX 
ICCH Outputs HIGH 4.7 6.2 mA 

'F11 
ICCl Outputs LOW 7.2 9.7 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. Not more than one output should be shorted at a time. For testing 'OS, the use of high-speed test apparatus and/orsample·and-hold techniques are preferable in order to mini· 

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ·F10 measure ICCH wilh vlN = GND and ICCl with VIN= 4.5V. 
'F11 measure ICCH with VIN=4.5Vand IceL with VIN=GND. 
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LOGIC PRODUCTS 

GATES FAST 54/74F10, 54/74F11 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

54174F S4F 74F 

TA= +2S"C TA'VCC TA, Vce 

PARAMETER TEST CONDITIONS Vcc= +S.OV Mil Com'l 
UNIT 

CL=SOpF CL=SOpF CL=50pF 
RL=50011 RL=SOOIl RL=SOOIl 

Min Typ Max Min Max Min Max 

tpLH Propagation delay Waveform 1 'F10 
2.4 3.7 5.0 2.0 7.0 2.4 6.0 

tpHL 2.0 3.2 4.3 1.5 6.5 2.0 5.3 
ns 

tpLH Propagation delay Waveform 2 'F11 
3.0 4.2 5.6 2.5 7.5 3.0 6.6 

tpHL 2.5 4.1 5.5 2.0 7.5 2.5 6.5 
ns 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC WAVEFORMS 

'F10 'F11 
WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 1 Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

vee 

DEFINITIONS 

Rl = Load resistor to GND; 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. 

FAMILY 

54/74F 

Signetics 

INPUT PULSE DEFINITIONS 

~----------'w----------~ AMP (V) 

~~--------------~~I---r-----OV 

'THUtt) 

tTLH(tr) 

j,.,.,,.,,....--------------.....,,,,,.,..,JI---r----- AMP (V) 

~----------tw----------~ OV 

INPUT PULSE REQUIREMENTS 

Amplituda I Rep. Rate I Pulse Width I trLH I trHL 

3.0V I 1MHz I SOOns I 2.5n. I 2.5no 
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LOGIC PRODUCTS 

SCHMITT TRIGGER 

DESCRIPTION 
The F13 contains two 4·lnput NAND gates 
which accept standard TTL Input signals 
and provide standard TTL output levels. 
They are capable of transforming slowly 
changing input signals into sharply de­
fined, jitter·free output signals. In addi· 
tion, they have greater noise margin than 
conventional NAND gates. 

Each circuit contains a 4·input Schmitt 
trigger followed by a Darlington level 
shifter and a phase splitter driving a TTL 
totem'pole output. The Schmitt trigger 
uses positive feedback to effectively 
speed·up slow input transitions, and pro· 
vide different input threshold voltages for 
positive and negative·going transitions. 
This hysteresis between the positive­
going and negative·going input threshold 
(typically 800mV) is determined by resistor 
ratios and is essentially insensitive to 
temperature and supply voltage varia· 
tions. As long as three Inputs remain at a 
more positive voltage than VT +MAX' the 
gate will respond in the transitions of the 
other input as shown in Waveform 1. 

FUNCTION TABLE 
INPUTS 

A B C 

L X X 
X L X 
X X L 
X X X 
H H H 

H = HIGH voltage level 
L = lOW voltage level 
X = Don't care 

D 

X 
X 
X 
L 
H 

PIN CONFIGURATION 

5·16 

OUTPUT 

Y 

H 
H 
H 
H 
L 

FAST 54174F13 

Dual 4·lnput NAND Schmitt Trigger 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F13 7.8ns 5.5mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc=5V :I: 5%; TA=O·C to +70·C Vee = 5V :!: 10%; TA = - 55·C to + 125·C 

Plastic DIP N74F13N 

Plastic SO N74F13D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surface-mounted micro-miniature DIP available 1984. 
LlCC Is 2().pln surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54174F (U.L.) 
High/Low 

A,B,C,D Inputs 1.0/1.0 

y Outputs 50/33 

NOTE 
One (1.0) FAST unit load is defined as: 20~A In the HIGH state and a.6mA in the LOW state. 

LOAD VALUE 
High/Low 

20~A/0.6mA 

1.0mA/20mA 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1 &...IJ" -
.-! 

~ 4 -
5 -

1~ . B 
2 ...IJ" Y 6 
4 C 
5 0 

.2 

...!!! 
~ .E. 

-.!! 

9~ 10 B...IJ" y 8 
12 C 

13 0 
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LOGIC PRODUCTS 

SCHMITT TRIGGER FAST 54/74F13 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 - 0.5 to + 7.0 V 

liN Input current - 30 to +5 - 30 to + 5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range - 55 to + 125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
MIn Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 V 

11K Input clamp current -18 mA 

10H HIGH-level output current -1 mA 

10l LOW-level output current 20 mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

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

TEST CONDITIONS' 
S4174F13 

PARAMETER 
Typ2 

UNIT 
MIn Max 

VT+ Positive-going threshold Vcc",S.OV 1.5 1.7 2.0 V 

VT_ Negative-going threshold Vcc ",5.0V 0.5 0.9 1.1 V 

'NT Hysteresis (VT + - VT_) Vcc ",5.0V 0.4 0.8 V 

Vcc'" MIN, VI'" VT_ MIN, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

10H'" MAX I Com'l 2,7 3,4 V 

Val LOW-level output voltage Vcc'" MIN, VI'" VT+ MAX' 10l'" MAX 0,3 0,5 V 

VIK Input clamp voltage Vcc'" MIN, II'" 11K -0,73 -1,2 V 

IT+ 
Input current at positive-going 

Vcc'" 5,OV, VI= VT+ 0 p.A threshold 

IT_ 
Input current at negatlve- Vcc ",5,OV, VI",VT_ -350 p.A going threshold 

II 
Input current at maximum 

Vcc= MAX, VI=7,OV 5 100 p.A 
Input voltage 

IIH HIGH-level Input current Vcc= MAX, VI= 2,7V 1 20 p.A 

III LOW-level Input current Vcc= MAX, VI=O,5V -0,2 -0,6 mA 

los Short·clrcult output current3 Vcc = MAX, Vo = O,OV -60 -120 -150 mA 

Supply current4 (total) I ICCH Outputs HIGH 4,5 8.5 mA 
Icc Vcc=MAX 

I Iccl Outputs LOW 7.0 10.0 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 typical values are at Vee = 5V, TA= 25"C. 
3. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed test apparatus andlor sample·and-hold techniques are preferable In order to 

minimize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ICCH, VIN = GND.ICCl' VIN = 4.5V. 
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LOGIC PRODUCTS 

SCHMITT TRIGGER FAST 54/74F13 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

PARAMETER TEST CON DITIONS 

Min 

t pLH Propagation delay Waveform 1 4.0 
tpHL 9.0 

NOTE 
Subtract O.2ns from minimum values for SO packag"e. 

AC WAVEFORM 

Vlre,(H) = 1.7V 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

vee 

DEFINITIONS 

RL = Load resistor to GND; 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. 

S4/74F S4F 74F 

TA= +2SoC TA, Vce TA, Vee 
Vee = +5.0V Mil Com'l 

UNIT 
CL=SOpF CL=50pF CL=50pF 
RL=SOOO RL=5000 RL=5000 

Typ Max Min Max Min Max 

5.5 7.0 3 11 4.0 8.0 
11.0 13.5 9 16.5 9.0 13.5 

ns 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

FAMILY 

54/74F 

INPUTPULSE DEFINITIONS 

I------IW------J AMP (VI 

ITHLilil 

ITHUIII 

1,..,-,.,-_______ """"''"""'1--+-- AMP (VI 

I-------IW-----...j 

VM= 1.5V 

OV 

INPUT PULSE REQUIREMENTS 

Amplitude -' Rep. Rate I Pul •• Width I trLH I tTHL 

3.0V I 1MHz I 500ns I 2.5n!? I 2.5n8 
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LOGIC PRODUCTS 

SCHMITT TRIGGER 

DESCRIPTION 
The 'F14 contains six logic inverters which 
accept standard TTL input signals and 
provide standard TTL output levels. They 
are capable of transforming slowly chang· 
ing input signals into sharply defined, 
jitter-free output signals. In addition, they 

TYPE 

74F14 

FAST 54/74F14 

Hex Inverter Schmitt Trigger 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

5.0 ns 18 rnA 

have greater noise margin than conven-
tional inverters. ORDERING CODE 

Each circuit contains a Schmitt trigger 
followed by a Darlington level shifter and a 
phase splitter driving a TTL totem-pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow in­
put transition, and provide different input 
threshold voltages for positive and nega­
tive-going transitions. This hysteresis be­
tween the positive-going and negative­
going input thresholds (typically 800mV) is 
determined internally by resistor ratios 
and is essentially insensitive to tempera­
ture and supply voltage variations. 

FUNCTION TABLE 
INPUT OUTPUT 

A Y 

0 1 
1 0 

PIN CONFIGURATION 

vCC 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=5V :t:5%;TA =O·Clo +70·C Vcc=5V :!:10%;TA = -55·Cla + 125·C 

Plastic DIP N74F14N 

Plastic SO N74F14D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surtace·mounted micro-miniature DIP available 1984. 
LLCC i~ 20-pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

A Inputs 1.0/1.0 

Y Outputs 50133 

NOTE 

LOAD VALUE 
High/Low 

20~A/0.6mA 

1.0mA/20mA 

One (1.0) FAST unit load is defined as: 201,A in the HIGH state and a.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

1~2 
1 

1.0-

3~4 
3.0-

5~6 
5.0-

9~8 9.0-

11~10 11 .0-

13~12 13.0-

Signetics 5·19 

5 



LOGIC PRODUCTS 

SCHMITT TRIGGER FAST 54174F14 

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) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 - 0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to + 5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55 to + 125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 
54/74F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 V 

11K ' Input clamp current -18 mA 

10H HIGH-level output current -1 mA 

10L LOW-level output current 20 mA 

Mil -55 125 'C 
TA Operating free-air temperature 

Com'l' 0 70 'C 

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

TEST CONDITIONS1 
54/74F14 

PARAMETER 
Typ2 

UNIT 
Min Max 

VT+ Positive-going threshold Vcc =5.0V 1.4 1.7 2.0 V 
VT_ Negative-going threshold Vcc =5.0V 0.5 0.9 1.1 V 

tNT Hysteresis (VT + - VT _) Vcc =5.0V 0.4 0.8 V 

Vcc=MIN, VI=VT_MIN, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

10H= MAX I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VI= VT+ MAX, 10L= MAX 0.35 0.5 V 

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

IT+ 
Input current at positive-going 

Vcc= 5.0V, VI= VT+ 0.0 p.A threshold 

IT_ 
Input current at negative-

Vcc=5.0V, VI=VT_ 175 p.A going threshold 

II 
Input current at maximum 

Vcc= MAX, VI=7.0V 5 100 p.A 
input voltage 

IIH HIGH-level input current Vcc= MAX, VI=2.7V 1 20 p.A 

IlL LOW-level input current Vee = MAX, VI=0.5V -0.2 -0.6 mA 

los Short-circuit output current3 Vcc=MAX -60 -135 -150 mA 

Supply current4 (total) I ICCH Outputs HIGH 13 22 mA 
Icc Vcc=MAX 

I ICCL Outputs LOW 23 32 mA 

NOTES 
1. For conditions shown as MrN 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 D C. 
3. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed test apparatus andlor sample-and·hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ICCH' VIN = GND; ICCLj VIN = 4.5V. 
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LOGIC PRODUCTS 

SCHMITT TRIGGER FAST 54174F14 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

PARAMETER TEST CONDITIONS 

Min 

t pLH 2.5 
t pHL 

Propagation delay Waveform 1 3.5 

NOTE 
Subtract 0.2n9 from minimum values for SO package. 

ACWAVEFORM 

A 

Y 

V'ral(L)= O.9V 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

vee 

DEFINITIONS 
RL = Load resistor to GND; 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 loUT of pulse 

generators. 

S4I74F S4F 74F 

TA= + 25°C TA'VCC TA'VCC 
Vcc= +S.OV Mil Com'l 

UNIT 
CL=SOpF CL=50pF CL=SOpF 
RL=5001J RL=5001J RL=SOOIJ 

Typ Max Min Max Min Max 

4.6 
5.5 

6.5 2.0 9.0 2.5 7.5 
7.5 3.0 10.0 3.0 8.0 ns 

INPUT PULSE DEFINITIONS 

~---------IW----------~ AMP (V) 

ITHL(I,) 

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

~----------IW----------~ 

VM=1.5V 

INPUT PULSE REQUIREMENTS 

ov 

FAMILY 
Ampltudo I Rop. Rote I Puloo Width I "rLH I "rHL 

54/74F 3.0V I lMHz I SOCn. I 2.5n. I 2.5n8 
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LOGIC PRODUCTS 

GATE 

FUNCTION TABLE 
INPUTS 

A B C 

L X X 
X L X 
X X L 
X X X 
H H H 

H = HIGH voltage level 
l = lOW voltage level 
X = Don't care 

D 

X 
X 
X 
L 
H 

PIN CONFIGURATION 

5·22 

OUTPUT 

Y 

H 
H 
H 
H 
L 

FAST 54/74F20 

Dual Four-Input NAND Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F20 3.5n5 2.2mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :l:5%;TA =O'Cla +70'C Vcc=5V :l:l0%;TA = -55'Cla + 125'C 

Plastic DIP N74F20N 

Plastic SO N74F20D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC Is 20-pin surface-mounted lead less chip carrier. 

S54F20F 

S54F20G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

A,B,C,D Inputs 1.0/1.0 20!,A/0.6mA 

y Outputs 50/33 1.0mA/20mA 

NOTE 
One (1.0) FAST unit load is defined as: 20FA In the HIGH state and a.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

----! 
-2 

& ~ ~ 

--'! 
1iY 2 B y 

C 6 
4 
5 D 

..J! 
...!.!! 

~ ....!! 
..E 

9iY 10 B y 8 
12 C 

13 0 
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LOGIC PRODUCTS 

GATE FAST 54/74F20 

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) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5 to +7.0 -0.5 to + 7.0 V 

VIN I nput voltage -0.5 to + 7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·air temperature range -55to +125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW·level output current 20 mA 

Mil -55 125 'C 
TA Operating free·air temperature 

Com'l 0 70 'C 

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

54/74F20 
PARAMETER TEST CONDITIONS1 

Typ2 
UNIT 

/ Min Max 

Vee = MIN, VIL = MAX, 10H= MAX, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

VIH=MIN I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vee = MIN, VIH = MIN, VIL = MAX,loL = MAX 0.35 0.5 V 

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

II Input current at maximum input voltage Vee= MAX, VI= 7.0V 5 100 p.A 

IIH H IG H-Ievel Input current Vee = MAX, VI = 2.7V 1 20 p.A 

IlL LOW-level input current Vee = MAX, VI = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee = MAX, Vo=O.OV -60 -85 -150 mA 

I leeH VIN=GND 0.9 1.4 mA 
Icc Supply current (total) Vce= MAX 

I leeL VIN =4.5V 3.4 5.1 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. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus and/or sample-and·hold techniques are preferable in order to mini· 

mlze internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 
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LOGIC PRODUCTS 

GATE FAST 54/74F20 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Waveform 1 
tpHL 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VM= 1.5V 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

vcc 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

54/74F 

TA== + 25°C 
Vcc== +5.OV 

CL == 50pF 
RL == SOOIl 

Min Typ 

2.4 3.7 
2.0 3.2 

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

RT = Termination resistance should be equal to iOUT of pulse 
generators, 

5·24 Signetics 

54F 74F 

TA'VCC TA'VCC 
Mil Com'l 

UNIT 
CL == 50pF CL ==5OpF 
RL == SOOIl RL ==SOOIl 

Max Min Max Min Max 

5.0 2.0 7.0 2.4 6.0 
4.3 1.5 6.5 2.0 5.3 

ns 

INPUT PULSE DEFINITIONS 

I--------tw-------i AMP (V) 

~~--------------~~l--~----ov 

tTHL(tt) • 

tTLH(tr) 

tTLH(tr) 

tTHL(tt) 

"""'",...--------------~~I-+-- AMP (VI 

~-----tw------~ 

VM= 1,5V 

ov 



LOGIC PRODUCTS 

GATE 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H = HIGH voltage level 
L = lOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

OUTPUT 

Y 

L 
H 
H 
H 

FAST 54/74F32 , 

Quad Two-Input OR Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CU RRENT 

DELAY (Total) 

74F32 4.1ns B.2mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :l:5%;TA=0'CI0 +70'C Vcc = 5V :I: 10%; TA = - 55'C 10 + 125'C 

Plastic DIP N74F32N 

Plastic SO N74F32D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2o-pin surface-mounted leadless chip carrier. 

554F32F 

554F32G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F(U.L.) LOAD VALUE 

High/Low High/Low 

A,B Inputs 1.0/1.0 20,..A/0.6mA 

Y Outputs 50/33 1.0mA/20mA 

Note: 
One (1.0) FAST unit load (U.L.) Is defined as: 20p.A In the HIGH state and C.6mA in the LOW state. 

LOGIC SYMBOL 

1~ 2~3 

4~ 
5~6 

A 
9~8 
10~ 

Signetics 

LOGIC SYMBOL (IEEElIEC) 

10 

12 

13 
11 
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LOGIG PRODUCTS 

GATE FAST 54/74F32 

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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -0.5 to + 7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current - 30 to +5 - 30 to +5 rnA 

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

lOUT Current applied to output in LOW output state 40 40 rnA 

TA Operating free·air temperature range -55 to + 125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 rnA 

IOl LOW-level output current 20 rnA 

Mil -55 125 'C 
TA Operating free-air temperature 

Com'l 0 70 'C 

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

TEST CONDITIONSI 
54/74F32 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vec=MIN, Vll=MAX, VIH=MIN, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

10H= MAX L Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vee = MIN, VIH=MIN, Vll=MAX, 10l=MAX 0.35 0.5 V 

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

II 
Input current at maximum 

Vee= MAX, VI= 7.0V 5 100 p.A 
input voltage 

IIH HIGH-level input current Vee= MAX, VI= 2.7V 1 20 p,A 

III LOW-level input current Vcc= MAX, Vr=0.5V -0.4 -0.6 rnA 

los Short-circuit output current3 Vee= MAX, V6=0.OV -60 -90 -150 rnA 

Supply current4 (total) I leeH Outputs HIGH 6.1 9.2 rnA 
lee Vce= MAX 

I leel Output LOW 10.3 15.5 rnA 

,NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommen'ded operating condltfons for the applicable type. 
2. All typical valu •• are at VCC=5V, TA=25'C. 
3. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample-and·hold techniques are preferable In order to mini­

mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature wel.1 above normal and 
thereby cause Invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. leCH' VIN = 4.5V; ICCl' VIN = GND. 
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LOGIC PRODUCTS 

GATE FAST 54/74F32 

AC CHARACTERISTICS 

54/74F 54F 74F 

TA= +2S0C TA, Vee TA, Vee 

PARAMETER TEST CONDITIONS 
Vee = +5.0V Mil Com'l 

UNIT 
CL=50pF CL=50pF CL=50pF 
RL=5001l RL=5001l RL=5001l 

Min Typ Max Min Max Min Max 

t pLH Propagation delay Waveform 1 
tpHL 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC WAVEFORM 

WAVEFORM FOR NON·INVERTING OUTPUTS 

VM= 1.5V 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

vee 

DEFINITIONS 

3.0 
3.0 

RL = Load resistor to GND; 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. 

4.2 
4.0 

I FAMILY 

I 54/74F 

Signetics 

5.6 3.0 7.5 3.0 6.6 
5.3 2.5 7.5 3.0 6.3 

ns 

INPUT PULSE DEFINITIONS 

~---------'w----------~ AMP (V) 

~~--------------~~·--+-----OV 

tTHl(ttl 

'THllln 

Ir::,.,,----------------=~.--t----- AMP (V) 

~----------,w----------~ OV 

INPUT PULSE REQUIREMENTS 

Amplitude I Rop. R.,. I Pul.o Width I trLH I trHL 

3.0V L 1MHz I 5OOn8 I 2.5n8 I 2.5n8 
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LOGIC PRODUCTS 

BUFFER 

'mn .. "" •• " 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H = HIGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

5·28 

OUTPUT 

Y 

H 
H 
H 
L 

FAST 54/74F37 

Quad Two-Input NAND Buffer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F37 3.5ns lBmA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V o:5%;TA=O·Clo +70·C VcC=5V O:10%;TA= -55·Clo + 125·C 

Plastic DIP N74F37N 

Plastic SO N74F37D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

A, B Inputs 1.0/1.0 20"A/0.6mA 

y Outputs 50/33 1.0mA/20mA 

NOTE 

One (1.0) FAST unit load is defined as: 20!IA in the HIGH state and C.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

1=1[y3 2 B 
&!> 

4=1[y B 6 
5 

10=1[yS 
10 

9 B 

12=1[y11 12 
13 B 13 
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LOGIC PRODUCTS 

BUFFER FAST 54/74F37 

'mil"Ii".'ii 
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) 

PARAMETER 54F 74F UNIT 

Vec Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to + 5 mA 

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

lOUT Current applied to output in LOW output state 128 128 mA 

TA Operating free-air temperature range - 55 to + 125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 
54n4F 

PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage Mil 4.5 5.0 5.5 V 

Com'l 4.75 5.0 5.25 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 -3 mA 

Mil 48 mA 
10l LOW-level output current 

Com'l 64 mA 

MiI'l -55 125 'C 
TA Operating free-air temperature 

Com'l 0 70 'C 

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

TEST CONDITIONS1 
54174F37 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, Vll = MAX, 10H= MAX, Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

VIH = MIN Com'l 2.7 3.4 V 

Vce=MIN,Vll=MAX,11 =MAX 
Mil V 

VOL LOW-level output voltage 
VIH=MIN Ol Com'l 0.35 0.5 V 

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

II Input current at maximum input voltage Vee = MAX, VI= 7.0V 5 100 "A 

IIH HIGH-level input current Vee = MAX, VI= 2.7V 1 2 "A 

III LOW-level input current Vee = MAX, VI = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX -100 -225 rnA 

I leeH VIN=GND rnA 
lee Supply current (total) Vee= MAX 

Ileel VIN =4.5V 22 mA 

NOTES 
1. For conditions shown as MIN or MAX, USB the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical valu •• are a1 vcc= 5V, TA=25'e. 
3. Not more than one output should be shorted at a time. For testing 'OS, the use of high-speed test apparatus and/or sample-snd·hold techniques are preferable in ordarta mini· 

mlze Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may ralsB the chip temperature well above normal and 
thereby cause Invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 
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LOGIC PRODUCTS 

BUFFER FAST 54/74F37 

'8,,'D""''1 
AC CHARACTERISTICS (When measured In accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 

and Specifying FAST Logic.") 

PARAMETER TEST CONDITIONS 

Min 

tpLH Propagation delay Waveform 1 
tpHL 

NOTE 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.5V 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

vee 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

2.4 
1.5 

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

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

54/74F 

TA= +2SoC 
Vcc= +S.OV 

CL=SOpF 
RL=5000 

Typ 

3.7 
3.2 

5·30 Signetics 

S4F 74F 

TA, Vce TA'VCC 
Mil Com'l' 

UNIT 
CL=SOpF CL=SOpF 
RL=SOOO RL=5000 

Max Min Max Min Max 

5.0 2.0 7.0 2.4 6.0 
4.3 1.5 6.5 2.0 6.0 

ns 

INPUT PULSE DEFINITIONS 

I------IW------f AMP (V) 

~~--------------~~-_4---ov 

'THL(lI) 

ITLH(I,) 

ITLH(Ir) 

ITHUII) 

\r:::::;-------------::::::"II--t--- AMP (V) 

I------Iw------f 

VM = 1.5V 

OV 



LOGIC PRODUCTS 

BUFFER 

'm""""··,, 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H = HIGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

OUTPUT 

Y 

H 
H 
H 
L 

FAST 54/74F38 

Quad Two-Input NAND Buffer (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F38 5.5ns l8mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :l:5%;TA=O·Cto +70·C Vcc=5V:I: 10%;TA= -55·Cto + 125·C 

Plastic DIP N74F38N 

Plastic SO N74F38D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surface-mounted micro-miniature DIP available 1984. 
LLCC Is 20-pln surface-mounted leadlass chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

A, B Inputs 1.011.0 2OI'A/0.6mA 

Y Output 1501106.7 3.0mA/64mA 

NOTE 

One (1.0) FAST unit load is defined as: 20j.tA in the HIGH state and a.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

A 
&t>~ 1=CY-3 2 B 

4~6 5 B ~ 

10~8 
10 

9 B ~ 

12~11 12 

13 B 13 ~ 
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LOGIC PRODUCTS 

BUFFER FAST 54/74F38 

'm" .. ""··" 
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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 128 128 mA 

TA Operating free-air temperature range -55to +125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 
54174F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -3 mA 

Mil 48 mA 
10L LOW-level output current 

Com'l 64 mA 

Mil -55 125 'C 
TA Operating free-air temperature 

Com'l 0 70 'C 

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

TEST CONDITIONS1 
54174F38 

PARAMETER UNIT 
Min Typ2 Max 

Vee=MIN, VIL=MAX, 10H=MAX, Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

VIH=MIN Com'l 2.7 3.4 V 

Vee = MIN, VIL = MAX'11 - MAX Mil V 
VOL LOW-level output voltage VIH = MIN OL- Com'l 0.35 0.5 V 

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

II Input current at maximum input voltage Vee=MAX, VI=7.0V 5 100 p.A 

IIH HIGH-level input current Vee=MAX, VI=2.7V 1 2 p.A 

IlL LOW-level input current Vee=MAX, VI=0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee=MAX -100 -225 mA 

IleeH VIN=GND 22 mA 
Icc Supply current (total) Vee = MAX 

lleeL VIN =4.5V 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-C. 
3. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable In order to mini­

mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 
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LOGIC PRODUCTS 

BUFFER FAST 54/74F38 

'tIG1""II,i·'tA 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 

and Specifying FAST Logic ") 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay Waveform 1 
tpHL 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VM= 1.5V 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

Min 

TEST CIRCUIT FOR OPEN COLLECTOR OUTPUTS 

Vcc Vee 

VOUT 

H<?t-~ O.U.T. H-<?T-_-+ 

RT r RL 

-= -= -= -=-
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. 

54174F 

TA= + 25°C 
Vee = +5.0V 

CL=50pF 
RL=5000 

Typ 

54F 74F 

TA'VCC TA• Vec 
Mil Com'l 

UNIT 
CL=50pF CL=50pF 
RL=5000 RL=50011 

Max Min Max Min Max 

9 
6 

ns 

INPUT PULSE DEFINITIONS 

i--------�w------i AMP (VI 

~~--------------~~-~r---ov 
ITHL(If) 

ITLH(I,I 

ITLH(I,I 

ITHL(IfI 

I=,.,.... _________ ~~.-+--- AMP (VI 

~-----IW------~ 

vM='·5V 

ov 

I I INPUT PULSE REQUIREMENTS 
FAMILY II-------.-~..::..:...:....:..:::r-:=:....:..:=r-----r--__l 

Amplilud. I Rep. Rale 1 Pul •• Widlh I ITLH I ITHL 

L 54/74F J 3.0V J 1MHz I 5OOn5 I 2.5n5 I 2.5n5 
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LOGIC PRODUCTS 

BUFFER 

'm""n" .. " 

FUNCTION TABLE 
INPUTS. 

A B C 

L X X 
X L X 
X X L 
X X X 
H H H 

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

D 

X 
X 
X 
L 
H 

PIN CONFIGURATION 

5·34 

OUTPUT 

Y 

H 
H 
H 
H 
L 

FAST 54/74F40 

Dual Four-Input NAND Buffer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F40 3.5ns 16mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :!:5%;TA=0·Cto +70·C vcc = 5V :!: 10%; TA = - 55·C to + 125·C 

Plastic DIP N74F40N 

Plastic SO N74F40D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surface-mounted micro-minlattJre DIP available 1984. 
LLCC Is 20·pin surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

A,B,C,D Inputs 1.0/1.0 

Y Outputs 150/106.7 

NOTE 

LOAD VALUE 
High/Low 

20~A10.6mA 

3.0mAl64mA 

One (1.0) FAST unit load is defined as: 20p..A in the HIGH state and D.6mA in the LOW state. 

LOGIC SYMBOL 

1~ 2 B V 
C 6 

4 
5. 0 

9~ 10 B V 8 
12 C 
13 D 

Signefics 

LOGIC SYMBOL (IEEE/IEC) 

10 

12 

13 

&1> 



LOGIC PRODUCTS 

BUFFER FAST 54/74F40 

'W",,""·"j 
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.) 

PARAMETER 54F 74F UNIT 

Vce Supply voltage -0.5to +7.0 -0.5to+7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 - 30 to + 5 mA 

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

lOUT Current applied to output in LOW output state 128 128 mA 

TA Operating free-air temperature range -55to +125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -3 mA 

Mil 48 
mA 10L LOW-level output current 

Com'l 64 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

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

TEST CONDITIONS1 
54/74F40 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, VIL = MAX, 10H= MAX, Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

VIH = MIN Com'l 2.7 3.4 V 

VOL LOW-level output voltage 
VIL = MAX, Vee= MIN, 10L = MAX, 

0.35 0.5 V VIH=MIN 

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

II Input current at maximum input voltage Vee=MAX, VI=7.0V 5 100 /LA 

IIH HIGH-level input current Vee=MAX, VI=2.7V 1 2 /LA 

IlL LOW·level input current Vcc=MAX, VI=0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX -100 -225 mA 

Supply current4 (total) 
IleeH,· Outputs HIGH mA 

Icc Vee= MAX I leeL Outputs LOW 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 Vcc= 5V, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing lOS, the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini­

mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. leeH' VIN = GND; leeL, VIN = Open. 
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LOGIC PRODUCTS 

BUFFER FAST 54/74F40 

'm""''''-''t 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 

and Specifying FAST Logic.") 

PARAMETER TEST CON DITIONS 

t pLH Propagation delay Waveform 1 
tpHL 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.5V 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

Min 

2.4 
1.5 

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

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

S4/74F 

TA= +2SoC 
Vee = +S.OV 

Cl =50pF 
Rl=SOOIl 

Typ 

3.7 
3.2 

5·36 Signetics 

S4F 74F 

TA, Vee TA, Vce 
Mil Com'l 

Cl =50pF Cl=SOpF 
Rl =5001l Rl=SOOIl 

Max Min Max Min Max 

5.0 2.0 7.0 2.4 6.0 
4.3 1.5 6.5 2.0 6.0 

INPUT PULSE DEFINITIONS 

I-------tw-----.j 

tTHLllt) 

tTLHlt,1 

tTlH(Ir) 

tTHLltll 

UNIT 

ns 

AMPIVI 

~~------~=.J--+-- AMP IV) 

t------tw------I 
VM= 1.5V 

OV 



LOGIC PRODUCTS 

GATE 

PIN CONFIGURATION 

FAST 54/74F64 

Four·Two·Three·Two·lnput AND·OR·lnvert Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F64 4.0ns 2.SmA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :t:5%; TA=O·C to +70·C Vcc=5V :!:10%;TA= -55·Cto + 125·C 

Plastic DIP N74F64N 

Plastic SO N74F64D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC Is 2().pin surface-mounted lead less chip carrier. 

FUNCTION TABLE 
INPUTS OUTPUT 

A B C 

H H X 
X X H 
X X X 
X X X 

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

D 

X 
H 
X 
X 

E F G 

X X X 
H H X 
X X H 
X X X 

All other combinations 

H J K L 

X X X X 
X X X X 
H H X X 
X X H H 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

Y 

L 
L 
L 
L 

H 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

A-L Inputs 1.0/1.0 2OI'A/0.6mA 

Y Outputs 50/33 1.0mA/20mA 

NOTE 
One (1.0) FAST unit load Is defined as: 20~A in the HIGH state and O.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

3 & 
>1 

1 

13 13 • 12 12 

11 11 

& 

9 10 • 
10 
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LOGIC PRODUCTS 

GATE FAST 54/74F64 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54F 74F UNIT 

VCC Supply voltage -0_5 to +7.0 -0.5 to + 7.0 V 

VIN Input voltage -0.5 to + 7.0 - 0.5 to + 7.0 V 

liN Input current -30 to +5 - 30 to + 5 rnA 

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

lOUT Current applied to output in LOW output state 40 40 rnA 

TA Operating free-air temperature range -55 to + 125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 
54/74F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 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 -1.0 rnA 

10l LOW-level output current 20 rnA 

Mil -55 125 'C 
TA Operating free-air temperature 

Com'l 0 70 'C 

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

54/74F64 
PARAMETER TEST CONDITIONS1 

Typ2 
UNIT 

Min Max 

Vcc = MIN, Vil = MAX, 10H = MAX, l Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

VIH = MIN I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vcc = MIN, VIH = MIN, Vil = MAX, 10l = MAX 0.35 0.5 V 

VIK Input clamp voltage Vcc= MIN, 11= 11K -0_73 -1.2 V 

II Input current at maximum input voltage Vcc= MAX, VI= 7_0V 5 100 p.A 

IIH HIGH-level input current Vcc= MAX, VI= 2.7V 1 20 p.A 

III LOW-level input current V cc = MAX, VI = 0.5V -0.4 -0.6 rnA 

los Short-circuit output current3 Vcc= MAX, Vo=O.OV -60 -80 -150 rnA 

I ICCH VIN=GND 1.9 2.8 mA 
Icc Supply current (total) Vcc= MAX 

I Iccl VIN =4.5V 3.1 4.7 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. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus and/or sample-and·hold techniques are preferable in order to mini. 

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 
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LOGIC PRODUCTS 

GATE 

AC CHARACTERISTICS 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay 
Waveform 1 

tpHL Address to output 

.NOTE 
Subtract 0.2"s from minimum values for SO package. 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.5V 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

VIN VOUT 
H~~-I O.U.T. Hf<* ..... ---, 

RT 

DEFINITIONS 

Min 

2.5 
2.0 

RL = Load resistor to GND; 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. 

54/74F 

TA= +25°C 
Vee= +5.0V 

C L=50pF 
RL = 500n 

Typ Max 

4.6 6.0 
3.2 4.5 

FAMILY 

54/74F 

Signetics 

FAST 54/74F64 

54F 74F 

TA, Vee TA,Vee 
Mil Com'l 

UNIT 
CL=50pF CL=50pF 
RL = 500n RL=500n 

Min Max Min Max 

2.5 S.O 2.5 7.0 
1.5 6.5 2.0 5.5 ns 

5 

INPUT PULSE DEFINITIONS 

IW AMP IV) 

OV 

ITHLIII) tTLHltr) 

tTLHltr) tTHLltf) 

AMP IV) 

tw OV 

VM=1.5V 

.' 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep. Rate I Pulse Width I trLH I trHL 

3.0V I 1MHz I 500ns I 2.5no I 2.5no 
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LOGIC PRODUCTS 

FLIP-FLOP 

DESCRIPTION 

The 'F74 is a dual positive edge-triggered 
D-type flip-flop featuring Individual Data, 
Clock, Set and Reset inputs, and comple­
mentary 0 and Q outputs. 

Set (5D) and Reset (Ro) are asynchronous 
active-LOW Inputs and operate indepen­
dently.of the Clock input. Information on 
the Data (D) input is transferred to the Q 
output on the LOW-to-HIGH transition of 
the clock pulse. Clock triggering occurs at 
a voltage level of the clock pulse and is 
not directly related to the transition time 
of the positive-going pulse. The 0 inputs 
must be stable one setup time prior to the 
LOW-to-HIGH clock transition for predic­
table operation. 

PIN CONFIGURATION 

5-40 

FAST 54/74F74 

Dual OoType Flip-Flop 

TYPE TYPICAL 'MAX 
TYPICAL SUPPLY CURRENT 

(Totall 

74F74 125MHz 11.5mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES PACKAGES 
Vcc=SV :!:S%;TA=O·Cto +70·C Vee = SV :t 10%; TA = - 55·C to + 125·C 

Plastic DIP N74F74N 

Plastic SO N74F74D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pln surface-mounted leadless chip carrier. 

S54F74F 

S54F74G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L_I LOAD VALUE 

High/Low High/Low 

0 1, O2 Data Inputs 1.0/1.0 20!,A/0.6mA 

CP1, CP2 
Clock PiJlse Inputs 

1.0/1.0 20!,AlO.6mA (Active Rising Edge) 

R01 ' R02 
Reset Inputs 

1.0/3.0 20!,A/1.8mA (Active LOW) 

SOl' S02 
Set Inputs 

1.0/3.0 20!,Al1.8mA (Active LOW) 

0 1, Ql' O2, Q 2 Outputs 50/33 1.0mA/20mA 
Note: 
One (1.0) FAST unit load (U.L.) is defined as: 20~ in the HIGH state and O.SmA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

4 10 

! ~ 
2- Dl S,D1 0 1 1-5 12- D2 SD202 -9 

3- i> CPl 11- i> CP2 

RD1 01 1-6 RD2 02 1-8 

; ;3 
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LOGIC PRODUCTS 

FLIP-FLOP 

LOGIC DIAGRAM 

cP-i~~-+-------+--~ 

~------~------~------~ 

RD--------------~------------------~ 

FAST 54/74F74 

MODE SELECT-FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

Ro So CP D Q Q 

Asynchronous Set L H X X H L 
Asynchronous Reset H L X X L H 

(Clear) 
Undetermined(S) L L X X H H 
Load "1" (Set) H H I h H L 
Load "a" (Reset) H H 1 I L H 

H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the LOW-ta-HIGH clock transition. 
L = LOW voltage level steady state. 
I = LOW voltage level one setup time prior to the LOW·te·HIGH clock transition. 
X = Don't care. 
I = LOW·te-HIGH clock transition. 

NOTE 
(a) Both outputs will be HIGH If both So and Ro go LOW simultaneously. 

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·alr temperature range.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 - 0.5 to + 7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to +7.0 V 

'iN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range - 55 to +125 a to.70 'C 

RECOMMENDED OPERATING CONDITIONS 
54174F 

PARAMETER UNIT 
Min Nom Max 

I Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

I Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW-level output current 20 mA 

I Mil -55 125 'C 
TA Operating free-air temperature 

I Com'l a 70 'C 
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LOGIC PRODUCTS 

FLIP-FLOP FAST 54/74F74 

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

PARAMETER TEST CONDITIONS1 
Min 

54/74F74 

Typ2 
UNIT 

Max 

Vee= MIN,VIL = MAX, L Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

. VIH = MIN, 10H = MAX I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vee= MIN, VIH = MIN, VIL = MAX,loL = MAX 0.35 0.5 V 

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

II 
Input current at maximum 

Vec= MAX, VI= 7.0V 5 100 I'A input voltage 

IIH HIGH-level input current Vee= MAX, VI= 2.7V All inputs 1 20 "A 
D, CP inputs -0.4 -0.6 mA 

IlL LOW-level input current Vee = MAX, VI = 0.5V 
Ro, So inputs -1.3 -1.8 mA 

los Short-circuit output current3 Vee= MAX, Vo= O.OV -60 -85 -150 mAo 

Icc Supply eurrent4 (total) Vcc=MAX 11.5 16 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. Not more than one output should be shorted at a time. For testing 'OS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may rise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. Measure ICC with the Clock inputs grounded and all outputs open, with the Q and Q outputs HIGH in tum. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

54/74F 54F 74F 

TA =+25°C TA, Vce= TA, Vee= 

PARAMETER TEST CONDITIONS Vee = +5.0V Mil Com'l UNIT 
CL=50pF CL=50pF CL=50pF 
RL = 5000 RL = 5000 RL = 5000 

Min Typ Max Min Max Min Max 

fMAx Maximum clock frequency Waveform 1 100 125 80 100 MHz 

tpLH Propagation delay 
Waveform 1 3.8 5.3 6.8 3.5 8.5 3.8 7.8 

tpHL Clock to output 4.4 6.2 8.0 3.7 10.5 4.4 9.2 
ns 

tpLH Propagation delay 
Waveform 2 3.2 4.6 6.1 3.2 8.0 3.2 7.1 

tpHL Set or Reset to output 3.5 7.0 9.0 3.5 11.5 3.5 10.5 
ns 

NOTE 
Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 

FLIP-FLOP FAST 54/7 4F7 4 

AC SETUP REQUIREMENTS 
S4174F 54F 74F 

TA= +2S0C TA, Vee = TA, Vee = 

PARAMETER TEST CONDITIONS Vee= +S.OV Mil Com'l 
UNIT 

CL=50pF CL=50pF CL=SOpF 
RL=5001l RL=SOOIl RL=5001l 

Min Typ Max Min Max Min Max 

ts(H) Setup time HIGH or LOW, Waveform 1 2.0 3.0 2.0 
ts (L) Data to Clock 3.0 4.0 3.0 

ns 

th (H) Hold time HIGH or LOW, 
Waveform 1 1.0 2.0 1.0 

th (L) Data to clock 1.0 2.0 1.0 
ns 

tw(H) Clock pulse width, Waveform 1 4.0 4.0 4.0 
tw(L) HIGH or LOW 5.0 6.0 5.0 

ns 

tw(L) Ao or So pulse width, LOW Waveform 2 4.0 4.0 4.0 ns 

tree 
Recovery time, 

Waveform 3 2.0 3.0 2.0 ns 
Ro or So to Clock 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

SET AND RESET TO OUTPUT DElAYS, 
SET AND RESET PULSE WIDTHS 

i'w-j SET (SDI ~VM frV-M---------

I i'w-I RESET(RDI----h--------VM"\'\ F 
_'PLH ____ ~'PHL 

Q---JtvM I~ 
~'PHL ~'PLH 

~VM jlv-M-----

Waveform 1 Waveform 2 

VM= 1.5V 
The shaded areas Indicate when the Input is permitted to change for predictable output performance. 

RECOVERY TIME 

iiD or SD ~\.. ___ ..J~ 
~ 71 VM=1.5V 

~'-I 
cp ____________ ..JJl'-YM-=-1-.5-Y-------

Waveform 3 
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LOGIC PRODUCTS 

FLIP-FLOP 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

DEFINITIONS 

RL = Load resistor to GND; 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 loUT of pulse 

generators. 

FAMILY 

54174F 

5·44 SigneHcs 

FAST 54174F74 

INPUT PULSE DEFINITIONS 

'w AMP IV) 

OV 

'THlI.t) 'TlHI',) 

ITLH(tr) 'THlI") 

AMP IV) 

'w ov 
VM='1,5V 

INPUT PULSE REQUIREMENTS 

Amplitude I Rop. RI" I Pul •• Width I 'TLH I 'THl 

3.0V I lMHz I 50000 I 2,50. I 2.500 



LOGIC PRODUCTS 

COMPARATOR FAST 54174F85 

'ilm"""".'" 4·Bit Magnitude Comparator 

• High Impedance NPN 
base inputs for reduced 
loading (20",A in HIGH 
and LOW states) 

• Magnitude comparison of 
any binary words 

TYPE 

74F85 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

40mA 

• Serial or parallel ORDERING CODE 

expansion without extra 
gating 

DESCRIPTION 
The 'F85 is a 4·blt magnitude comparator 
that can be expanded to almost any 
length. It compares two 4·bit binary, BCD, 
or other monotonic codes and presents 
the three possible magnitude results at 
the outputs. The 4·blt Inputs are weighted 
(Ao- A3) and (Bo- B3l, where A3 and B3 are 
the most significant bits. 

The operation of the 'F85 Is described in 
the Function Table, showing all possible 
logic conditions. The upper part of the 
table describes the normal operation 
under all conditions that will occur in a 
single device or in a series expansion 
scheme. In the upper part of the table the 
three outputs are mutually exclusive. In 
the lower part of the table, the outputs re­
flect the feed·forward conditions that 
exist in the parallel expansion scheme. 

PIN CONFIGURATION 

COMMERCIAL RANGES MILITARY RANGES PACKAGES 
Vcc=5V :l:5%;TA=0·Cto +70·C Vcc = 5V :I: 10%; TA = - 55·C to + 125·C 

Plastic DIP N74F85N 

Plastic SO N74F85D 

Ceramic DIP 

Ceramic LLCC 
NOTE 
SO pac\s.agels surface-mounted micro-miniature DIP available 1984. 
LLCC Is 2Q.pln surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

Ao-A3 Inputs 1.0/0.033 201'A/201'A 

Bo-B3 Inputs 1.0/0.033 2OI'A/2OI'A 

IA<B, 'A=B Inputs 1.0/0.033 20"A120I'A IA>B 

A>B,A=B Outputs 50/33 1.0mAl20mA 
A<B 

NOTE 
One (1.0) FAST unit load is defined as: 20,..A in the HIGH state and a.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

10 12 13 15 9 11 14 1 

10 COMP 

AO A1 A2 A3 80 81 
12 ]p 82 83 13 

IA<B 15 
IA=8 
IA>8 

8 

]0 
P<O 

11 8 
14 

P=O 
5 A>B A=B A<8 P>O 

< 

4 
> 

Vee = Pin 16 
GND=Pln 8 
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LOGIC PRODUCTS 

COMPARATOR 

'm" .. lIel·"t 
The expansion inputs IA>B' IA= B, and IA<B LOGIC DIAGRAM 
are the least significant bit positions. 
When used for series expansion, the A> B, 
A= Band A<B outputs of the least signi­
ficant word are connected to the corre­
sponding IA>B' IA= B, and IA<B Inputs of 
the next higher stage. Stages can be 
added in this manner to any length, but a 
propagation delay penalty of about 15ns Is 
added with each additional stage. For 
proper operation the expansion inputs of 
the least significant word should be tied 
as follows: IA>B= LOW, IA=B= HIGH, and 
IA<B=LOW. 

The parallel expansion scheme shown In 
Figure A demonstrates the most efficient 
general use of these comparators. In the 
parallel expansion scheme, the expansion 
inputs can be used as a fifth input bit posi­
tion except on the least significant device 
which must be connected as in the serial 
scheme. The expansion inputs are used by 
labeling IA> B as an "A" input, IA< B as a 
"B" input and setting IA= B LOW. The 'F85 
can be used as a 5-bit comparator only 
when the o'utputs are used to drive the 
(Ao-A3) and (Bo-B3) inputs of another 'F85 
device. The parallel technique can be ex­
panded to any number of bits as shown In 
Table 1. 

FUNCTION TABLE 

A3, B3 

A3>B3 
A3<:B3 
A3= B3 
A3= B3 
A3= B3 
A3= B3 
A3= B3 
A3= B3 
A3= B3 
A3= B3 
A3= B3 

A3= B3 
A3= B3 
A3= B3 

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

COMPARING INPUTS 

A2, B2 AI' Bl 

X X 
X X 

A2>B2 X 
A2<B2 X 
A2= B2 Al>Bl 
A2= B2 A1<B1 
A2= B2 Al=Bl 
A2= B2 A1=B1 
A2= B2 A1=B1 
A2=B2 Al=B1 
A2= B2 Al=Bl 

A2=B2 Al=B1 
A2= B2 Al=B1 
A2= B2 A1=B1 

A3 (15) 

B3 (1) 

A2 (13) 

B2 (14) 

A<B (2) 

A=B ::) 
A>B 

Al (12) 

Bl (11) 

AD (10) 

BO (9) 

AD, Bo 

X 
X 
X 
X 
X 
X 

Ao>Bo 
Ao<Bo 
Ao=Bo 
Ao=Bo 
Ao=Bo 

Ao= Bo 
Ao= Bo 
Ao= Bo 

FAST 54/74F85 

::u---c. 
~ ""»-< 
'1 - -

-{l1 
>C::i~A>B 

Y- ~ -r ;QTr 
R==I }--

- -(6) 
A~B 

= ')--
g=o ~ p-

l-.: 
A 

....... (7) 
A<B 

r--
r< 

~ - 1-

CASCADING INPUTS OUTPUTS 

IA>B IA<B IA=B A>B A<B A=B 

X X X H L L 
X X X L H L 
X X X H L L 
X X X L H L 
X X X H L L 
X X X L H L 
X X X H L L 
X X X L H L 
H L L H L L 
L H L L H L 
L L H L L H 

X X H L L H 
H H L L L L 
L L L H H L 
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COMPARATOR 

'mn,,'lei.'ij 
COMPARISON OF TWO 24·BIT WORDS 

INPUTS 

IMSB)B23 B3 
A23 A3 
B22 B2 
A22 A2 
B21 B1 
A21 A1 
B20 BO 
A20 AO 
B19 A<B 

A=B 
A19 A>B 

B18 B3 
A18 A3 
B17 B2 

A17 A2 
B16 B1 

A16 A1 

B15 BO 

A15 AD 
B14 A<B 

A=B 
A14 A>B 

B13 B3 
A13 A3 
B12 B2 
A12 A2 
B11 B1 
A11 A1 
B10 BO 
A10 AO 

B9 A<B 
A=B 

A9 A>B 

B8 B3 
A8 A3 
87 B2 
A7 A2 

B6 B1 
A6 A1 
B5 BO 
A5 AO 
B4 A<B 

A=B 
A4 A>B 

B3 B3 
A3 A3 
B2 B2 
A2 A2 
B1 B1 
A1 A1 

ILSB) BO BO 
AD AO 

L A<B 
H A=B 
L A>8 

TABLE 1. 
WORD 

LENGTH 

1-4 Bits 

5-25 Bits 

25-120 Bits 

A<B 1------. 
A=B NC 
A>B ..... ---..., 

A<BI-__ --. 

A==B NC 
A>B ..... __ -, 

A<B 
A=B 
A>B 

A<BI-__ .... 

A=B NC 
A>B ..... ----I 

A<B ,"====:J A=B I-
A>B ..... ----...J 

Figure 1 

NUMBER OF 
PACKAGES 

1 

2-6 

8-31 

B3 
A3 
B2 
A2 

OUTPUTS 
B1 A<B 
A1 A=B 
BO A>B 
AD 
A<B 
A=B 
A>B 

TYPICAL SPEEDS 
54/74F 

12ns 

22hs 

34ns 

Signetics 

FAST 54174F85 
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COMPARATOR FAST 54/74F85 

'ID""II,I.'" 
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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to +7.0 -0.5 to + 7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55to +125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vce Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW-level output current 20 mA 

Mil -55 + 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

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

TEST CONDITIONS' 
54174F85 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee = MIN, VIL = MAX, VIH = MIN, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

10H=MAX I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 10L= MAX 0.35 0.5 V 

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

II 
Input clamp current at maximum 

Vee = MAX, VI= 7.0V 5 100 p,A input voltage 

IIH HIGH-level input current Vee = MAX, VI=2.7V 1 20 p,A 

IlL LOW-level input current Vee=MAX, VI=0.5V -20 p,A 

los Short-circuit output current3 Vee = MAX -60 -85 -150 mA 

Icc Supply current4 (total) Vcc= MAX 40 47 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. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. IcC is measured with outputs open, A = 8 grounded, and all other inputs grounded. 
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COMPARATOR FAST 54/74F85 

':p""II,I.I" 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined In Signetics LOGIC App Note 202 "Testing 

and Specifying FAST Logic.") 

S4I74F S4F 74F 

TA= +2SoC TA'VCC TA,Vec 

PARAMETER TEST CONDITIONS Vce= +S.OV Mil Com'l UNIT 
CL=50pF CL=50pF CL=50pF 
RL=50011 RL=50011 RL=50011 

Min Typ Max Min Max Min Max 

tpLH 
Propagation delay 

Waveform 1 S 16 
tpHL 

A or B input to 
3 logic levels 5 16 

ns 
A < B, A> output 

t pLH 
Propagation delay 

Waveform 2 5 16 
tpHL 

A or B input to 
4 logic levels 5 13 ns 

A=B output 

tpLH 
Propagation delay 

Waveform 1 2 9 
tpHL 

IA<B and IhB input 1 logic level 2 8 
ns 

to A > B output 

tpLH 
Propagation delay 

Waveform 2 2 8 
tpHL 

IA= B Input to 2 logic levels 2 8 
ns 

A=B output 

tpLH 
Propagation delay 

Waveform 1 2 9 
t pHL 

IA > Band IA= B Input 1 logic level 2 8 ns 
to A < B output 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 1 \1M = 1.5V Waveform 2 
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COMPARATOR 

'm" .. JI"·'i' 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

RT r RL 

-= -=- -= -= -= 
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. 

FAMILY 

54174F 

5-50 Signetics 

FAST 54174F85 

INPUT PULSE DEFINITIONS 

~---------tW'----------~ AMP IV) 

~~--------------~~--+-----OV 
tTHLltf) tTLHltr) 

tTLH(tr) 

~----------tw----------~ ov 

INPUT PULSE REQUIREMENTS I 
Amplitude I Rep. Rate I Pulse Width I tTLH I tTHL I 

3.0V I lMHz I 500n5 I 2.5n5 I 2.5n5 I 



LOGIC PRODUCTS 

GATE 

FUNCTION TABLE 
INPUTS 

A B 

L L 
L H 
H L 
H H 

H = HIGH voltage level 
L = LOW voltage level 

OUTPUT 

Y 

L 
H 
H 
L 

PIN CONFIGURATION 

FAST 54/74F86 

Quad Two-Input Exclusive-OR Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F86 4.3n5 16.5mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc=5V :!:5%;TA=O·Clo +70·C vcc=sv :!:10%;TA= -SS·Clo + 12S·C 

PI.astie DIP N74F86N 

Plastic SO N74F86D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-mIniature DIP available 1984. 
LLCC is 20'pin surface-mounted lead less chip carrier. 

S54F86F 

S54F86W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

A,B Inputs 1.0/1.0 20"A/0.6mA 

Y Outputs 50/33 1.0mA/20mA 

NOTE 
One (1.0) FAST unit load is defined as: 20p.A in the HIGH state and a.6mA in the LOW state, 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

:1)lY-3 =1 

41)IY-5 B Y 6 

9=blY-B 10 B 10 
~~=blY-11 

12 
11 

13 
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GATE FAST 54/74F86 

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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5 to +7.0 -0.5 to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 rnA 

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

lOUT Current applied to output In LOW output state 40 40 rnA 

TA Operating free-air temperature range -55to +125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 
54174F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply Yoltage 

Com'l 4.75 5.0 5.25 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 -1 rnA 

10l LOW-level output current 20 rnA 

Mil -55 125 'C 
TA Operating free-air temperature 

Com'l 0 70 'C 

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

54174F86 
PARAMETER TEST CONDITIONS1 

Typ2 
UNIT 

Min Max 

Vcc= MIN, Vll= MAX, VIH = MIN, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

10H=MAX I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vee = MIN, VIH=MIN, Vll=MAX, 10l=MAX 0.35 0.5 V 

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

II Input current at maximum input voltage Vcc=MAX, VI=7.0V 5 100 pA 

IIH HIGH-level input current Vcc=MAX, VI=2.7V 1 20 /LA 

III LOW-level input current Vcc= MAX, VI=0.5V -0.4 -0.6 rnA 

los Short-circuit output current3 Vee = MAX -60 -80 -150 rnA 

l ICCH Outputs HIGH 15 23 rnA 
Icc Supply current4 (total) Vcc= MAX 

1 ICCl Outputs LOW 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 Vcc= 5V, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 'OS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini­

mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above norma) and 
thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ICCH. VIN = GND; ICCl. YIN = 4.5V. 
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GATE FAST 54/74F86 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

54J74F 54F 74F 

TA= + 25°C TA, Vee TA'VCC 

PARAMETER TEST CONDITIONS Vcc= +5.0V Mil Com'l 
UNIT 

CL=50pF CL=50pF CL=50pF 
RL=5001l RL=5001l RL=5001l 

Min Typ Max Min Max Min Max 

tpLH Propagation delay Other input LOW 3.0 4.0 5.5 3.0 7.0 3.0 6.5 
tpHL A or B to output Waveform 2 3.0 4.2 5.5 2.6 8.0 3.0 6.5 

ns 

tpLH Propagation delay Other input HIGH 3.5 5.3 7.0 3.5 8.5 3.5 8.0 
tpHL A or B to output Waveform 1 3.0 4.7 6.5 3.0 8.0 3.0 7.5 

ns 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM· POLE OUTPUTS 

vee 

DEFINITIONS 

RL = Load resistor to GND; 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. 

FAMILY 

54/74F 

Signetics 

Waveform 2 

INPUT PULSE DEFINITIONS 

i-------·w------i AMP IV) 

~~--------------~~l--~-----ov 

tTHU1f) 

t--------.w----------l 
VM = 1,5V 

OV 

INPUT PULSE REQUIREMENTS 

Ampiliude I Rep. Rlto I Pul •• Wldlh I trLH I trHL 

3.0V -' 1MHz I 5OOn. I 2.5n. I 2.5n. 
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LOGIC PRODUCTS 

FLIP-FLOP 

DESCRIPTION 

The 'F109 is a dual positive edge·trlggered 
JK·type flip·flop featuring individual J, K, 
Clock, Set and Reset inputs; also comple· 
mentary Q and Q outputs. 

Set (So) and Reset (Ro) are asynchronous 
active· LOW inputs and operate indepen' 
dently of the Clock input. 

The J and K are edge·triggered inputs 
which control the state changes of the 
flip·flops as described in the Mode Select· 
Truth Table. Clock triggering occurs at a 
voltage level of the clock pulse and Is not 
directly related to the transition of the 
positive·going pulse. 

The J and K inputs must be stable just one 
setup time prior to the LOW·to·HIGH tran· 
sition of the Clock for predictable opera· 
tion. The JK design allows operation as a 
D flip·flop by tying the J and K inputs 
together. 

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

PIN CONFIGURATION 

5·54 

FAST 54/74F109 

Dual J-j( Positive Edge-Triggered Flip-Flop 

TYPE TYPICAL 'MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74F109 125MHz 12.3mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V ±5%;TA=0·Cto +70·C Vcc = 5V ± 10%; TA = - 55·C to + 125·C 

Plastic DIP N74F109N 

Plastic SO N74F109D 

Ceramic DIP S54F109F 

Ceramic LLCC S54F109G 

NOTE 
so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

HlghlLow HighlLow 

Jh J2, Kh K2 Data Inputs 1.011.0 2OI'A10.6mA 

CP1, CP2 
Clock Pulse Inputs 1.0/1.0 2OI'A10.6mA 
(Active Rising Edge) 

R 01 ' R02 
Reset Inputs 

1.0/3.0 201'A11.8mA 
(Active LOW) 

501 ,502 
Set Inputs 

1.0/3.0 2OI'A/1.8mA 
(Active LOW) 

Q1' Q2' Q1' Q 2 Outputs 50/33 1.0mAl20mA 

Note: 
One (1.0) FAST unit load (U.L) is defined as: 20pA in the HIGH state and C.6mA In the LOW stale. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

5 11 1J 

b 1L 
2- J1 SD1 01 r-6 14- J2 SD2 °2-10 

4- I>CP1 12-I>CP2 

3-( K1 RD1 01 f-7 13-0 K2 RD2 02 f-9 

Y 9 
15 
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FLIP-FLOP 

LOGIC DIAGRAM 

K.,.--~_ 

cp----~~--------+_--~--~ 

SD----------------~----~--------~ 
~D--------------------~ __ ------------__ ~ 

FUNCTION TABLE 

OPERATING MODE 

Asynchronous Set 
Asynchronous Reset (Clear) 
Undetermined (Note) 

Toggle 
Load "0" (ReSet) 
Load "1" (Set) 
Hold "no change" 

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

So 

L 
H 
L 

H 
H 
H 
H 

FAST 54/74F109 

INPUTS OUTPUTS 

Ro CP J K Q Q 

H X X X H L 
L X X X L H 
L X X X H H 

H I h I q q 
H I I I L H 
H I h h H L 
H I I h q q 

h = HIGH voltage level one setup time prior to the LOW-ta-HIGH Clock transition. 
I = LOW voltage level one setup time prior to the LOW-te-HIGH Clock transition. 
X = Don't care. 
q = Lower case letters indicate the state of the referenced output prior to the LOW· 

to-HIGH Clock transitfon. 
t = LOW·te-HIGH Clock transition. 

NOTE 
Both outputs will be HIGH If both So and RO go LOW simultaneously. 

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

PARAMETER 

Unless otherwise noted, these limits are over the operating free air temperature range.) 5 
54F 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 -0.5 to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to +7.0 V 

liN Input current -30 to + 5 -30 to + 5 rnA 

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

lOUT Current applied to output in LOW output state 40 40 rnA 

TA Operating free·air temperature range - 55 to +125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 
54/74F 

PARAMETER UNIT 
Min Nom Max 

I Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

I Com'l 4.75 5.0 5.25 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 -1 rnA 

IOl LOW·level output current 20 rnA 

I Mil -55 125 ·C 
TA Operating free·air temperature 

I Com'l 0 70 ·C 
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LOGIC PRODUCTS 

FLlp·FLOP FAST 54/74F1 09 

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

TEST CONDITIONS1 
54174F109 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vec = MIN, VIH = MIN, 10H = MAX l Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

VIL=MAX I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vec= MIN, VIH = MIN, VIL=MAX, 10L= MAX 0.35 0.5 V 

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

II 
Input current at maximum 

Vcc= MAX, VI= 7.0V 5 100 /LA input voltage 

J, K, CP inputs 1 20 /LA 
IIH HIGH-level input current Vcc= MAX, VI=2.4V 

SO, Ro Inputs 1 20 /LA 

J, K, CP inputs -0.4 -0.6 mA 
IlL LOW-level input current Vcc = MAX, VI = 0.5V --::i--~-

So, Ro Inputs -1.3 -1.8 mA 

los Short-circuit output current3 Vec= MAX, Vo= O.OV -60 -85 -150 mA 

Icc Supply eurrent4 (total) Vcc= MAX 12.3 17 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified urider recommended operating conditions for the appl.lcable type. 
2. All typical value. are at vcc= SV, TA= 2S·C. 
3. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed tast apparatus andlor sample-and-hold techniques are preferable In order to mini­

mize internal heatln" and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raisB the chip temperature well above normal and 
thereby cause invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. With the Clock Input grounded and all outputs open, ICC is measured with the Q and is outputs HIGH In tum. 

AC CHARACTERISTICS (When measured In accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

S4174F S4F 74F 

TA= +2S·C TA, Vee = TA'VCC= 

PARAMETER TEST CONDITIONS Vcc= +S,OV Mil Com'l 
UNIT 

CL=50pF CL=50pF CL=SOpF 
RL=SOOIl RL=SOOIl RL=SOOIl 

Min Typ Max Min Max Min Max 

fMAX Maximum clock frequency Waveform 1 90 125 80 90 MHz 

tpLH Propagation delay 
Waveform 1 

3.8 5.3 7.0 3.8 9.0 3.8 8.0 
tpHL Clock to output 4.4 6.2 8.0 4.4 10.5 4.4 9.2 

ns 

tpLH Propagation delay 
Waveform 2 

3.2 5.2 7.0 2.8 9.0 3.2 8.0 
tpHL Set or Reset to output 3.5 7.0 9.0 3.5 11.5 3.5 10.5 

ns 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 
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LOGIC PRODUCTS 

FLIP-FLOP FAST 54/74F109 

AC SETUP REQUIREMENTS 
54/74F 54F 74F 

TA= +25°C TA'VCC= TA'VCC= 

PARAMETER TEST CONDITIONS Vcc= +5.0V Mil Com'l 
CL =50pF CL =50pF CL =50pF 
RL =5001l RL =5001l RL =5001l 

Min Typ Max Min Max Min Max 

ts (H) Setup time HIGH or LOW, 
Waveform 1 

3.0 3.0 3.0 
ts(L) J or K to Clock 3.0 3.0 3.0 

th(H) Hold time, HIGH or LOW, Waveform 1 1.0 1.0 1.0 
th (L) J or K to clock 1.0 1.0 1.0 

tw(H) Clock pulse width, Waveform 1 4.0 4.0 4.0 
twILl HIGH or LOW 5.0 5.0 5.0 

twILl Set or Reset pulse width, 
LOW Waveform 2 4.0 4.0 4.0 

tree 
Recovery time, 

Waveform 3 2.0 2.0 2.0 
Set or Reset to Clock 

AC WAVEFORMS 

J OR 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

Waveform 1 

VM=1.5V 

SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 

Waveform 2 

The shaded areas Indicate when the Input Is permitted to change for predictable output performance. 

RECOVERY TIME 

RDM~~L-____ J~ \.. 71 VM=l.SV 

~'-I 
cp __________________ -JJlr V-M-=-l-.SV---------

Waveform 3 

Signetics 

UNIT 

ns 

ns 

ns 

ns 

ns 
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LOGIC PRODUCTS 

FLIP-FLOP 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

VOUT 
D.U.T. t-~~--, 

RT r Rl 

':" ':" ':" ':" ':" 

DEFINITIONS 

Rl = Load ,esistar to GND; 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. • 

FAMILY 

54/74F 

5·58 Signetics 

FAST 54/74F109 

INPUT PULSE DEFINITIONS 

IW AMP IV) 

OV 

ITHLIIIl ITlHllr) 

ITLHII,) ITHLIIIl 

AMP IV) 

'w OV 

VM= 1.5V 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep. Rote I Pul'e Width I 'TLH I trill 

3.0V I 1MHz I 500n5 I 2.5n5 I 2.5n5 



LOGIC PRODUCTS 

FLIP-FLOP 

'#i4it#4 
DESCRIPTION 

The 'F112 is a dual J-K negative edge­
triggered flip-flop featuring individual J, K, 
Clock, Set and Reset inputs. The Set (SO> 
and Reset (RO> inputs, when LOW, set or 
reset the outputs as shown in the Func­
tion Table regardless of the levels at the 
other inputs. 

A HIGH level on the Clock (CP) input en­
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP is HIGH and the flip-flop will perform 
according to the Function Table as iong as 
minimum setup and hold times are ob­
served. Output state changes are initiated 
by the HIGH-to-LOW transition of CPo 

PIN CONFIGURATION 

FAST 54/74F112 

Dual J·K Negative Edge·Triggered Flip·Flop 

TYPE TYPICAL 'MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74F112 1SmA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc=SV ±S%;TA=O·Cto +70·C vcc = SV ± 10%; TA = - SS·C to + 12S·C 

Plastic DIP N74F112N 

Plastic SO N74F112D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mocnted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54/74F (U_L.) 

High/Low 

J 1, J2, K1, K2 Data Inputs 1.0/1.0 

CP1, CP2 
Clock Pulse Inputs (Active 1.0/4.0 
Falling Edge) 

R01 ' R02 Reset Input (Active LOW) 1.0/S 

SD1' S02 Direct Set Input (Active LOW) 1.0/S 

0 1, O2, 0 1, O2 Outputs SO/33 

NOTE 
One (1.0) FAST unit load is defined as 20pA in the HIGH state and a.6mA in the LOWstate. 

LOAD VALUE 
High/Low 

2OI'A/0.6mA 

2OI'A/2.4mA 

2OI'Al3.0mA 

2OI'A/3.0mA 

1.0mAl20mA 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1 ~ 
lJ 

3- Jl 501 01 f-5 11- J2 502 02 9 

1-<: CPl 13 -< CP2 

2- Kl ROI 01 P.6 12 K2 R02 02 p..7 
Y Y 
15 14 

vcc= Pin 16 
GNO=Pln 8 
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LOGIC PRODUCTS 

FLIP-FLOP 

'i'tU'tii 
LOGIC DIAGRAM 

Q 

iD-+------~--~ 

FAST 54/74F112 

FUNCTION TABLE 

INPUTS OUTP.UTS 
OPERATING MODE 

SD RD CP J K Q Q 

Asynchronous Set L H X X X H L 
Asynchronous Reset (Clear) H L X X X L H 
Undetermined L L X X X H H 
Toggle H H I h h q q 
Load "0" (Reset) H H I I h L H 
Load "1" (Set) H H I h I H L 
Hold "no change" H H I I I q if 

H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the HIGH·la·LOW Clock tranSition. 
L = LOW voltage level steady state. 
I = LOW voltage level one setup time prior to the HIGH-la-LOW Clock transition. 
q = Lower case letters .Indicate the state of the referenced output one setup time 

prior to the HIGH·to-LOW Clock transition. 
X = Don't care. 
, = HIGH-ta-lOW Clock transition. 

NOTE 
Both outputs will be HIGH while both SOand RD are LOW, but the output states are 
unpredictable If So and RD go HIGH simultaneously. 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to +7.0 -0.5 to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range - 55 to + 125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 
54174F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vce Sup.ply voltage 

Com'l 4.75 5.0 5.25 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 -1.0 mA 

10l LOW-level output current 20 mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 
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LOGIC PRODUCTS 

FLIP-FLOP FAST 54/74F112 

'4""'4'" 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·air temperature range unless otherwise noted) 

PARAMETER TEST CONDITIONS1 
54/74F112 

UNIT 
Min Typ2 Max 

Vcc=MIN, VIH=MIN, VIL=MAX, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

10H= MAX I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 10L= MAX 0.35 0.5 V 

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

J, K Inputs 100 p.A 

II 
Input current at maximum 

Vcc= MAX VI=7.0V Ro, So Inputs 100 p.A 
input voltage 

CP Inputs 100 p.A 

J, K Inputs 20 p.A 

IIH HIGH·level input current Vcc=MAX VI=2.7V Ro, So Inputs 20 p.A 

ep'lnputs 20 p.A 

J, K Inputs -0,6 mA 

IlL LOW·level input current Vcc=MAX VI=0.5V Ro, So Inputs -3.0 mA 

CP Inputs -2.4 mA 

los 
Short·circuit output 

Vcc=MAX -60 -150 mA 
current3 

Icc Supply current4 (total) Vcc=MAX 12 19 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2, Aillypical valu •• ara al vcc= 5V, TA= 25·C. 
3. Not more than one output should be shorted at a time. For testing lOs. the use of high-speed tast apparatus andlor sample-end-hold techniques are preferable in ordarta mini­

mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. With the Clock Input grounded and all outputs open, ICC Is measured with the a and Q outputs HIGH In turn. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST logic.") 

54/74F 54F 74F 

TA= +25°C T", Vee = Mil TA, Vcc=Com'l 

PARAMETER TEST CONDITIONS Vcc= +5.0V CL=50pF CL=50pF UNIT 
CL = 5OpF, RL = 5000 RL=5OO0 RL=5OO0 

Min Typ Max Min Max Min Max 

fMAX Maximum Clock frequency Waveform 1 100 MHz 

tpLH Propagation delay 
Waveform 1 

3.3 7.7 
tpHL Clock to output 3.3 7.7 

ns 

tpLH Propagation delay 
Waveform 2 

3.0 7.0 
tpHL So or Ro to output 3.3 7.7 

ns 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 
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LOGIC PRODUCTS 

FLIP-FLOP 

'#'4i'41 
AC SETUP REQUIREMENTS 

PARAMETER TEST CONDITIONS 

tw(H) Clock pulse width (HIGH) Waveform 1 

tw(L) Clock pulse width (LOW) Waveform 1 

Iw(L) Set or Reset pulse width (LOW) Waveform 2 

ts Setup time J or K to Clock Waveform 1 

th Hold time J or K 10 Clock Waveform 1 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

J,KorD 

Q 

~tPHL 
-------- vM'--

The shaded areas indicate when the Input is permitted to change for 
predictable output performance. 

Waveform 1 

FAST 54/74F112 

54/74F 54F 74F 

TA = + 25°C TA, Vee = Mil TA, Vee=Com'l 
Vee= +5.0V CL=50pF CL=50pF 

CL = 50pF, RL = 5001l RL=5001l RL=50OIl 
UNIT 

Min 

5.0 

5.0 

5.0 

3.0 

0.0 

Typ Max Min Max Min 

SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 

Waveform 2 

Max 

ns 

ns 

ns 

ns 

ns 
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lOGIC PRODUCTS 

FLIP-FLOP 

'ijltUM' 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

VOUT 

DEFINITIONS 

RL = Load resistor to GND; 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 loUT of pulse 

generators. 

FAMILY 

54174F 

Signetics 

FAST 54/74F112 

INPUT PULSE DEFINITIONS 

IW AMPlY) 

OY 

'THU'I! tTlH(lr) 

ITlH(tr) ITHlM 

AMPlY) 

IW OY 

VM=1.5V 

INPUT PULSE REQUIREMENTS 

AmpUlud. 1 Rap. Rate 1 Pul •• Width 1 trLH 1 trHL 

3.0V 1 1MHz 1 SOOn. 1 2.5n·l 2.508 
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LOGIC PRODUCTS 

FLIP-FLOP FAST 54/74F113 

'1'4ill41 Dual J-K Negative Edge-Triggered Flip-Flop Without Reset 

DESCRIPTION 

The 'Fl13 is a dual J-K negative edge­
triggered flip-flop featuring individual J, K, 
Set and Clock inputs. The asynchronous 
Set (So) input, when LOW, forces the out­
puts to the steady state levels as shown in 
the Function Table regardless of the 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74Fl13 

levels at the other inputs. ORDERING CODE 

A HIGH level on the Clock (CP) input en­
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may be allowed to change while the 

PACKAGES 

Plastic DIP 

Plastic SO 
CiS" is HIGH and the flip-flop will perform 
according to the Function Table as long as 
minimum setup and hold times are ob­
served. Output state changes are initiated NOTE 

Ceramic DIP 

Ceramic LLCC 

COMMERCIAL RANGES 
Vcc=5V :l:5%;TA=0·Clo +70·C 

N74Fl13N 

N74F113D 

TYPICAL SUPPLY CURRENT 
(Total) 

12mA 

MILITARY RANGES 
Vcc = 5V '" 10%; TA = - 55·C 10 + 125·C 

by the HIGH-to-LOW transition of CPo so package Is surface·mounted micro·mlniature OIP available '984. 

PIN CONFIGURATION 

5-64 

LLCC is 20·pin surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

J" J2, K" K2 Data Inputs 1.0/1.0 2OI'AlO.6mA 

CP" CP2 
Clock pulse inputs 1.0/4.0 20!'Ai2.4mA 
(active falling edge) 

802, S02 
Direct set inputs 1.0/5 20!'Ai3.0mA 
(active low) 

0" O2, 0" O2 Outputs 50/33 1.0mAl20mA 

NOTE 
One (1.0) FAST unit load is defined as 20pA in the HIGH state and O.6mA In the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

3 J1 

1-< CP1 

2 K1 

4 '0 
b b 

SD1 01 -5 11 J2 SD2 02 

13 -< CP2 

01 ~6 12 K2 

Vee"" Pin 14 
GND = Pin 7 

Signetics 
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LOGIC PRODUCTS 

FLIP-FLOP 

'i'in'ti 
LOGIC DIAGRAM 

Q 

SD +----.----' 

K~==:::::::J 

FAST 54/74F113 

FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

SD Q CP J K Q 

Asynchronous Set L X X X H L 
Toggle H I h h ij q 
Load "0" (Reset) H I I h L H 
Load "1" (Set) H I h I H L 
Hold "no change" H I I I q q 

H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the HIGH-ta-LOW Clock transition. 
L = LOW voltage leval steady state. 
I = LOW voltage level one setup time prior to the HIGH·to-LOW Clock transition. 
q = Lower case letters indicate the state 01 the referenced output one setup time 

prior to the HIGH·ta-LOW Clock transition. 
X = Don't care. 
I = HIGH·ta-LOW Clock transition. 

Asynchronous Input: 
LOW Input to So sets Q to HIGH level 
Set Is Independent at clock 

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·alr temperature range.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to + 7.0 -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·air temperature range -55to+125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH·level inp.ut voltage 2.0 V 

VIL LOW-level input voltage +0.8 V 

11K Input clamp current -18 mA 

10H HIGH-level output current -1 mA 

10L LOW-level output current 20 mA 

Mil -55 + 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 
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LOGIC PRODUCTS 

FLIP-FLOP FAST 54/74F113 

'iW"¥!· 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·air temperature range unless otherwise notect.) 

TEST CONDITIONSl 
54174F113 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc= MIN, VIH = MIN, 10H = MAX, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

VIL=MAX I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 10L= MAX 0.35 0.5 V 

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

J, K Inputs 100 /LA 

II 
Input current at maximum 

Vcc=MAX VI=7.0V So Inputs 100 p.A input voltage 
CP Inputs 100 /LA 

J, K Inputs 20 p.A 

IIH HIGH·level input current Vcc=MAX VI = 2.7V So Inputs 20 /LA 

CP Inputs 20 /LA 

J, K Inputs -0.6 rnA 

IlL LOW·level input current Vcc=MAX VI = 0.5V So Inputs -3.0 mA 

CP Inputs -2.4 rnA 

los 
Short·circuit output 

Vcc= MAX -60 -150 rnA 
current3 

Icc Supply current4 (total) Vcc= MAX 12 19 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°C. 
3. Not more than one output should be shorted at a time. For testing 'OS. the use of high·speed test apparatus andlor sample·and-hold techniques are preferable in order to mini· 

miz,e internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may r~ise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. With the Clock input grounded and all outputs open, ICC Is measured with the Q and Q outputs HIGH In turn. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

54174F 54F 74F 
TA= +25°C TA'VCC TA'VCC 
Vcc= +5.0V Mil Com'l 

PARANIETER TEST CONDITIONS CL=50pF CL=50pF CL=50pF UNIT 
RL=500() RL=500() RL=500() 

Min Typ Mllx Min Max Min Max 

fMAX Maximum Clock Frequency Waveform 1 100 MHz 

tpLH Propagation Delay 3.3 7.7 

tpHL Clock to Output 
Waveform 1 

3.3 7.7 
ns 

tpLH Propagation Delay 3.0 7.0 

tpHL Set to Output 
Waveform 2 

3.3 7.7 
ns 

NOTE 
. Subtract 0.2n8 from minimum values for SO package. 
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LOGIC PRODUCTS 

FLIP-FLOP 

'4'#"42' 
AC SETUP REQUIREMENTS 

PARAMETER TEST CONDITIONS 

tw(H) Clock pulse width (HIGH) Waveform 1 

tw(L) Clock pulse width (LOW) Waveform 1 

tw(L) Set pulse width (LOW) Waveform 2 

ts Setup time J or K to clock Waveform 1 

th Hold time J or K to clock Waveform 1 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

J,K or D 

Q 

~IPHL 
-------- vM'---

VM "" 1.5V 

The shaded areas Indicate when the input is permitted to change for 
predictable output performance. 

Waveform 1 

FAST 54/74F113 

54/74F S4F 74F 
TA = +2S0C TA, Vee TA, Vee 
Vee = +S.OV Mil Com'l 

CL=SOpF CL=SOpF CL=50pF 
RL=SOOIl RL=SOOIl RL=SOOIl 

Min Typ Max Min Max Min Max 

5.0 

5.0 

5.0 

3.0 

0.0 

SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 

Waveform 2 

UNIT 

ns 

ns 

ns 

ns 

ns 
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LOGIC PRODUCTS 

FLIP-FLOP 

'P'4fJlAM' 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM· POLE OUTPUTS 

Vee 

DEFINITIONS 

RL = Load resistor to GND; 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. 

FAMILY 

54/74F 

5·68 Signetics 

FAST 54/74F113 

INPUT PULSE DEFINITIONS 

'w AMPIYI 

OY 

'THLI'" 'TLHI'rl 

'TLHI'r) 'THLI'" 

AMPlY) 

'w OY 

VM=1.5V 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep. Rele I Pula. Width I IfLH I IfHL 

3.0V I 1MHz I 500n8 I 2.5n8 I 2.5n. 



LOGIC PRODUCTS 

FLIP-FLOP 

'A"U¥!j 

DESCRIPTION 
The 'F114 is a Dual JK Negative Edge­
Triggered Flip-Flop featuring individual J, K, 
and Set inputs and common Clock and Reset 
inputs. The Set (So) and Reset (Ro) inputs, 
when LOW, set or reset the outputs as shown 
in the Truth Table regardless of the levels at 
the other inputs. 

A HIGH level on the Clock (CP) input enables 
the J and K inputs and data will be accepted. 
The logic levels at the J and K inputs may be 
allowed to change while the CP is HIGH and 
the flip-flop will perform acording to the Truth 
Table as long as minimum setup and hold 
times are observed. Output state changes are 
initiated by the HIGH-ta-LOW transition of CPo 

PIN CONFIGURATION 

FAST 54/74F114 

Dual J·K Negative Edge·Triggered Flip·Flop 
(With Common Clock and Reset) 

TYPE TYPICAL 'MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74F114 12mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc=SV :!:S%;TA=O"Cto +70"C Vcc=SV :!:10%;TA= -SS"Cto + 12S"C 

Plastic DIP N74F114N 

Plastic SO N74F114D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface·mounted micro·minlature DIP available 1984. 
LLCC is 2()..pin surface·mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

J" J 2, K" K2 Data Inputs 1.0/1.0 

CP Clock Pulse Input 
1.0/4.0 

(Active Falling Edge) 

Ro Direct Clear Input (Active LOW) 1.0/5.0 

SOh 502 Direct Set Inputs (Active LOW) 1.0/5.0 

0" O2, 0" O2 Outputs 50/33 

NOTE 
One (1.0) FAST unit load Is defined as: 20~ in the HIGH state and O.SmA in the LOW state. 

LOAD VALUE 
High/Low 

20!,A/0.6mA 

20!,A/2.4mA 

20!,A/3.0mA 

20!,A/3.0mA 

1.0mA/20mA 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1 -~ 
3- J, 

So, 
0, 5 " J2 

SD2 
02 r-' 

'3 ->-c CP, --<l CP2 

2- K, RD' 0, <>-6 '2- K. RD2 02P-

r I 
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LOGIC PRODUCTS 

FLIP-FLOP 

,p'Ai'ia 
LOGIC DIAGRAM 

Q 

SD-t---r---' 

-.­
TO OTHER 
Fllp·FlOP 

FAST 54/74F114 

FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

SD RD CP J K Q Q 

Asynchronous Set L H X X X H L 
Asynchronous Reset (Clear) H L X X X L H 
Undetermined L L X X X H H 
Toggle H H j h h q q 
Load "a" (Reset) H H j I h L H 
Load "1" (Set) H H j h I H L 
Hold "no change" H H j I I q q 

H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the HIGH·te-LOW Clock transition. 
L = LOW voltage level steady state. 
I = lOW voltage level one setup time prior to the HIGH·ta-LOW Clock transition. 
q = Lower case letters indicate the state of the referenced output one setup time 

prior to the HIGH·te-LOW Clock transition. 
X = Don't care. 

Asynchronous Inputs: 
LOW input to So sets Q to HIGH level 
lOW input to Co sets a to LOW level 
Clear and Set are independent of clock 
Simultaneous LOW on Co and So makes both Q and Q HIGH 

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.) 

PARAMETER 54F 74F UNIT 

Vec Supply voltage -0.5to +7.0 -0.5 to + 7.0 V 

VIN Input voltage -0.5to +7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·air temperature range -55 to +125 a to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10l LOW·level output current 20 mA 

Mil -55 +125 ·C 
TA Operating free·air temperature 

Com'l a 70 ·C 
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LOGIC PRODUCTS 

FLIP-FLOP FAST 54174F114 

M4i!£Ii 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74F114 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc= MIN, VIH = MIN, 10H= MAX, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

VIL = MAX I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 10L = MAX 0.35 0.5 V 

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

J, K Inputs 100 p.A 

'I 
Input current at maximum 

Vee = MAX VI=7.0V Ro, So Inputs 100 p.A 
input voltage 

CP Inputs 100 p.A 

J, K Inputs 20 p.A 

IIH HIGH·level input current Vee = MAX VI=2.7V Ro, So Inputs 20 p.A 

CP Inputs 20 p.A 

J, K Inputs -0.6 mA 

IlL LOW·level input current Vcc=MAX VI=0.5V Ro, So Inputs -3.0 mA 

CP Inputs -2.4 mA 

los Short·circuit output current3 Vee = MAX -60 -150 mA 

Icc Supply current' (total) Vee = MAX 12 19 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. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample-snd-hold techniques are preferable in order to mini- 5 

mlze internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. With the Clock input grounded and all outputs open, ICC is measured with the a and Q outputs HIGH in turn. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

54/74F 54F 74F 
TA=+25°C TA, Vcc TA'VCC 
Vcc= +5.0V Mil Com'l 

PARAMETER TEST CONDITIONS CL=50pF CL=50pF CL=50pF UNIT 
Rl = 5000 RL = 5000 RL = 5000 

Min Typ Max Min Max Min Max 

f MAX Maximum clock frequency Waveform 1 100 MHz 

tpLH Propagation delay 3.3 7.7 
tpHL Clock to Output Waveform 1 3.3 7.7 ns 

tpLH Propagation delay 3.0 7.0 
tpHL So or Ro to Output Waveform 2 3.3 7.7 ns 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 
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LOGIC PRODUCTS 

FLlp·FLOP 

'YiiJlM' 
AC SETUP REQUIREMENTS 

PARAMETER TEST CONDmONS 

Iw(H) Clock pulse wldlh (HIGH) Waveform 1 

Iw(L) Clock pulse width (LOW) Waveform 1 

Iw(L) Sel or Resel pulse widlh 
(LOW) Waveform 2 

Is Selup lime J or K 10 Clock Waveform 1 

Ih Hold time J or K 10 Clock Waveform 1 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

J,K or D 

Q 

q::. =!'" 
Q ______ ,.,I-v-M------- vM'--

VM ;;: 1.SV 

The shaded areas indicate when the input is permitted to change for 
pr.;dlctable output performance. 

Waveform 1 

FAST 54/74F114 

54174F 54F 74F 
TA = +25°C TA, Vee TA, Vee 
Vee = +5.0V Mil Com'l 

CL=50pF CL=50pF CL=50pF 
RL =50011 RL=5000 RL=5001l 

Min Typ Max Min Max Min Max 

5.0 

5.0 

5.0 

3.0 

0.0 

SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 

VM ;;: 1.SV 

Waveform 2 

UNIT 

ns 

ns 

ns 

ns 

ns 
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LOGIC PRODUCTS 

FLIP-FLOP 

'4,,,,,':1 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Yee 

RT r RL 

'::" '::" '::" '::" '::" 

DEFINITIONS 

RL = Load resistor to GND; 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. 

FAMILY 

54f74F 

Signetics 

FAST 54/74F114 

INPUT PULSE DEFINITIONS 

'w AMP(Y) 

DY 

'THL(tf) ITLH(t,) 

ITLH(Ir) 'THL('f) 

AMP(Y) 

IW DY 

VM= 1.5V 

INPUT PULSE REQUIREMENTS 

Amplltudo 1 Rop. R... I Pul •• Wldlh T 'rLH -T tTHL 

3.0V I 1MHz I 500ns 1 2.5n8 1 2.5n8 

T 
= 
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LOGIC PRODUCTS 

SCHMITT TRIGGER 

DESCRIPTION 
The 'F132 contains four 2-input NAND 
gates which accept standard TTL input 
signals and provide standard TTL output 
levels_ They are capable of transforming 
slowly changing input signals into sharply 
defined, jitter-free output signals_ In addi­
tion, they have greater noise margin than 
conventional NAND gates_ 

Each circuit contains a 2-input Schmitt 
trigger followed by a Darlington level 
shifter and a phase splitter driving a TTL 
totem-pole output. The Schmitt trigger 
uses positive feedback to effectively 
·speed-up slow input transitions, and pro­
vide different input threshold voltages for 
positive and negative-going transitions. 
This hysteresis between the positive­
going and negative-going input threshold 
(typically SOOmV) is determined by resistor 
ratios and is essentially insensitive to 
temperature and supply voltage varia­
tions. As long as three inputs remain at a 
more positive voltage than VT + MAX, the 
gate will respond in the transitions of the 
other input as shown in Waveform 1. 

FUNCTION TABLE 

INPUTS 

A B 

L L 
L H 
H L 
H H 

H = HIGH voltage level 
L = LOW voltage level 

OUTPUT 

Y 

H 
H 
H 
L 

PIN CONFIGURATION 

5·74 

FAST 54/74F132 

Quad 2·lnput NAND Schmitt Trigger 

TYPE TYPICAL 'MAX 
·TYPICAL SUPPLY CURRENT 

(Total) 

74F132 6.3ns 13mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc=SV ±S%;TA=O·Cto +70·C Vcc=SV ±10%;TA= -SS·Cto + 12S·C 

Plastic DIP N74F132N 

Plastic SO N74F132D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC Is 2()..pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

A, B Inputs 1.0/1.0 

Y Outputs 50/33 

NOTE 
One (1.0) FAST unit load is defined as: 20p.A in the HIGH state and O.SmA in the LOW state. 

LOAD VALUE 
High/Low 

20~A/0.6mA 

1.0mA/20mA 

LOGIC SYMBOL LOGIC SYMBOL (lEEEIIEC) 

12~11 
13~ 

Signetics 



LOGIC PRODUCTS 

SCHMITT TRIGGER FAST 54/74F132 

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) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current - 30 to + 5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·air temperature range -55to +125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 V 

11K Input clamp current -18 mA 

10H HIGH·level output current -1 mA 

10L LOW·level output current 20 mA 

Mil -55 125 ·C 
TA Operating free·air temperature 

Com'l 0 70 ·C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·air temperature range unless otherwise noted.) 5 
54174F132 

TEST CONDITIONS1 UNIT PARAMETER 
Typ2 Min Max 

VT+ Positive·going threshold Vcc =5.0V 1.5 1.7 2.0 V 

VT_ Negative·going threshold Vcc =5.0V 0.5 0.9 1.1 V 

AVT Hysteresis (VT+ - VT_) Vcc =5.0V 0.4 0.8 V 

I Mil 2.5 3.4 V 
VOH HIGH·level output voltage Vcc= MIN, VT, 10H= MAX 

I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vcc= MIN, VT+ MAX, 10L= MAX 0.35 0.5 V 

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

IT+ 
Input current at positive·going 

Vcc=5.0V, VI=VT+ 0.0 p.A 
threshold 

IT_ Input current at negative-
Vcc= 5.0V, VI= VT_ -350 p.A 

going threshold 

II 
Input current at maximum 

Vcc= MAX, VI= 7.0V 5 100 p.A 
input voltage 

IIH HIGH·level input current Vcc= MAX, VI= 2.7V 1 20 p.A 

IlL LOW·level input current Vcc= MAX, VI= 0.5V -0.4 -0.6 mA 

los Short·clrcult output current3 Vcc= MAX, Vo=O.OV -60 -120 -150 mA 

Supply current4 (total) I ICCH Outputs HIGH 8.5 12 mA 
Icc Vcc=MAX 

l ICCL Outputs LOW 13.0 19.5 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°C. 
3. Not more than one output should be shorted at a time. For testing 'OS. the use of high-speed test apparatus and/or sample-and·hold techniques are preferable In order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequenc~ of parameter tests, lOS tests should be performed last. 

4. ICCH, VIN = GND; ICCL,VIN = 4.5V. 
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LOGIC PRODUCTS 

SCHMITT TRIGGER FAST 54174F132 

AC CHARACTERISTICS (When measured In accordance with the procedures outlined in Signeties LOGIC App Note 202 "Testing 
. and Specifying FAST Logic ") 

54/74F 54F 74F 

TA= +25°C TA, Vee TA'VCC 

PARAMETER TEST CONDITIONS Vec= +5.0V Mil Com'l 
UNIT 

CL=50pF CL=50pF CL=50pF 
RL=5001l RL=5001l RL=5001l 

Min Typ Max Min Max Min Max 

t pLH Propagation delay Waveform 1 
4.0 

tpHL 5.5 

NOTE 
Subtract 0.2n8 from mInimum values for SO package. 

AC WAVEFORM 

A,B 

Y 

Vlrel(HI= 1.7V VlretlLI=O.9V 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

vee 

RL 

DEFINITIONS 

RL = Load resistor to GND; 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. 

5.5 
7.0 

FAMILY 

54/74F 

5·76 Signetics 

7.0 3 13 3.5 8.5 
8.5 5.5 13.5 5 8.5 ns 

INPUT PULSE DEFINITIONS 

I--------IW-----~ AMP IV) 

~~--------------~~l-~----ov 

ITHLIIIl 

ITLHII,) 

.ITLHII,) 

ITHL(l1l 

!J.:,,.,.,...--...... ----------""""""!-+---- AMP IV) 

t--------IW-----~ 

VM= 1.5V 

OV 

INPUT PULSE REQUIREMENTS 

Amplltudo I Rep. Rote I Pul •• Width I trLH I trHL 
3.DV I 1MHz I 500ns I 2.5n. I 2.5n. 



LOGIC PRODUCTS 

DECODER/DEMULTIPLEXER FAST 54/74F138 

• Demultiplexlng capability 
• Multiple Input enable for 

easy expansion 
• Ideal for memory chip 

select decoding 
• High speed replacement 

for Intel 3205 

DESCRIPTION 

The 'F138 decoder accepts three binary 
weighted inputs (Ao, AI' Ai) and when en· 
abled, provides eight mutually exclusive, 
active LOW outputs (00-07), The device 
features three Enable Inputs; two active 
LOW (E1, E2) and one active HIGH (E3). 
Every output will be HIGH unless El and 
E2 are LOW and E3 is HIGH. This multiple 
enable function allows easy parallel ex· 
pansion of the device to a 1·of·32 (5 lines 
to 32 lines) decoder with Just four 'F138's 
and one inverter. 

The device can be used as an eight output 
demultiplexer by using one of the active 
LOW Enable Inputs as the Data input and 
the remaining Enable Inputs as strobes. 
Enable Inputs not used must be perma· 
nently tied to their appropriate active 
HIGH or active LOW state. 

PIN CONFIGURATION 

1·Of·8 Decoder/Demultiplexer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F138 5.8ns 13mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc=5V :l:5%;TA=0·Clo +70·C Vcc = 5V :I: 10%; TA = - SS"C 10 + 12S·C 

PlastiC DIP N74F138N 

Plastic SO N74F138D 

Ceramic DIP 554F138F 

Ceramic LLCC 554F138G 
NOTE 
SO package Is Burface-mounted micro-miniature DIP available 1984. 
LLCC Is 2().pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

Ao-A2 Address Inputs 1.0/1.0 2OI'A/0.6mA 

E1-E2 Enable Inputs (Active LOW) 1.0/1.0 2OI'A/0.6mA 

E3 Enable Input (Active HIGH) 1.0/1.0 2OI'AlO.6mA 

0 0-0'7 Outputs (Active LOW) 50/33 1.0mA/20mA 

NOTE 
One (1.0) FAST unit load is defined as: 20~ in the HIGH state and O.6mA In the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

15 14 13 12 11 10 

Vee = Pin 16 
GND= Pin 8 

Signetics 

4 5 6 

5·77 



LOGIC PRODUCTS 

DECODER/DEMULTIPLEXER 

LOGIC DIAGRAM 

(3) (2) (1' 

0, 0, 0. 0, 

Vee = Pin 16 
GND= Pin.8 
( ) = Pin numbers 

0, 

FUNCTION TABLE 

INPUTS 

E1 E2 E3 

H X X 
X H X 
X X L 
L L H 
L L H 
L L H 
L L H 
L L H 
L L H 
L L H 
L L H 

NOTES 
H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

Ao 

X 
X 
X 
L 
H 
L 
H 
L 
H 
L 
H 

A1 

X 
X 
X 
L 
L 
H 
H 
L 
L 
H 
H 

FAST 54/74F138 

OUTPUTS 

A2 0 1 2 3 4 5 ii 7 

X H H H H H H H H 
X H H H H H H H H 
X H H H H H H H H 
L L H H H H H H H 
L H L H H H H H H 
L H H L H H H H H 
L H H H L H H H H 
H H H H H L H H H 
H H H H H H L H H 
H H H H H H H L H 
H H H H H H H H L 

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 temperaiure range.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage - 0.5 to + 7.0 -0.5 to +7.0 V 

V'N Input voltage - 0.5 to + 7.0 - 0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55 to + 125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

54/74F 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

IOL LOW-level output current 20 rnA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 
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lOGIC PRODUCTS 

DECODER/DEMULTIPLEXER FAST 54/74F138 

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

TEST CONDITIONS1 
54174F138 

PARAMETER 
Typ2 

UNIT 
MIn Max 

Vcc= MIN, VIL = MAX L Mil 2.5 3.4 V 
VOH HIGH-level output yoltage 

VIH = MIN, 10H= MAX I Com'l 2.7 3.4 V 

VOL LOW-level output Yoltage Vcc=MIN, VIH=MIN, VIL=MAX,loL=MAX 0.35 0.5 V 

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

II Input current at maximum input yoltage Vcc= MAX, VI= 7.0V 5 100 p.A 

IIH HIGH-level input current Vcc=MAX, VI=2.7V 1 20 p.A 

IlL LOW-level input current Vcc=MAX, VI=0.5V -0.4 -0.6 rnA 

los Short-circuit output current3 Vcc=MAX, Vo=O.OV -60 -90 -150 rnA 

Icc Supply current4 (total) Vcc= MAX I ICCH Outputs HIGH 13 20 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 Vcc= 5V, TA = 25°C. 
3. Not more than one output should be shorted at a time. Fvr testing lOS. the use of high·speed test apparatus and/or sample-and-hold techniques are preferable in order to mini­

mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. To measure ICC. outputs must be open. VIN on all Inputs = 4.SV. 

APPLICATION 

EXPANSION TO 1-0F-32 DECODING 

Ao--1-----------------------t---------------------~r_--------------------_, 
A1--t-~----------------_t~------------------+_~----------------_4_, 

A2--+-+-~----------------1_~~----------------~_+~----------------_+_4_, 

F04 

A3------------~----------------------~~------------------~--------_+_4~~{)~_, 

A4--------------~----------------------~~--------------------~--------_+~~r_------r, 

74Fl38 74F138 74F138 74F138 

00 ---------------------------------------------------------- ... -------------------------------------..,.---------------- 031 
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LOGIC PRODUCTS 

DECODER/DEMULTIPLEXER FAST 54/74F138 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUtS WAVEFORM FOR NON·INVERTING OUTPUTS 

Wavelorm 1 Wavelorm 2 

AC CHARACTERISTICS (When measured.in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

54174F 54F 74F 

TA= + 25°C TA'VCC TAo Vcc 

PARAMETER TEST CONDITIONS Vee = +5.0V Mil Com'l 
UNIT 

Min 

tpLH Propagation delay 
Waveforms 1 and 2 

3.5 
tpHL Address to output 4.0 

tpLH Propagation delay 
Waveform 2 

3.5 
tpHL E, or E2 to output 3.0 

tpLH Propagation delay 
Waveform 1 

4.0 
tpHL Ea to output 3.5 

NOTE 
Subtract 0.2ns from minimum values for SO package. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

vcc 

RL 

DEFINITIONS 

RL = Load resistor to GND; 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. 

CL=50pF CL=50pF CL=50pF 
RL=5000 RL=5000 RL=5000 

Typ 

5.6 
6.1 

5.4 
5.3 

6.2 
5.6 

Max Min Max Min Max 

7.0 2.9 12.0 3.5 8.0 
8.0 3.5 9.5 4.0 9.0 

ns 

7.0 3.0 11.0 3.5 8.0 
7.0 3.0 8.0 3.0 7.5 

ns 

8.0 4.0 12.5 4.0 9.0 
7.5 3.5 8.5 3.5 8.5 

ns 

INPUT PULSE DEFINITIONS 

~---------tw----------~ AMP (V) 

~~--------------~1--+-----0V 

tTHL(tf) 

tTLH(tr) 

tTLH(t,) 

tTHL(tf) 

I,.,.,,,.,...-------~~--+--- AMP (V) 

~----------tw----------~ ov 

FAMILY ~ ______ ... I_NP_U_T_P_U_LS'TE_R_E_Q_U_IR_E_M_EN'TT_S ____ r-~-I1 
Amplitude I Rop. Rote I Pul •• Width I trLH I tTHL I 

54/74F 3.0V I 'MHz I 500ns I 2.5ns I 2.5ns I 
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LOGIC PRODUCTS 

DECODER/DEMULTIPLEXER FAST 54174F139 

• Demultiplexing capability 
• Two independent 1·of·4 

decoders 
• Multifunction capability 

DESCRIPTION 

The 'F139 Is a high·speed, dual 1-of·4 de· 
coder/demultiplexer. This device has two 
Independent decoders, each accepting 
two binary weighted .Inputs (Ao, A1) and 
providing four mutually exclusive active 
LOW outputs (0-3). Each decoder has an 
active LOW Enable (E). When E Is HIGH, 
every output is forced HIGH. The Enable 
can be used as the Data input for a 1·of·4 
demultiplexer application. 

PIN CONFIGURATION 

DuaI1·of·4 Decoder/Demultiplexer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F139 5.3ns 13mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=SV :l:S%;TA=O·Cto +70·C Vcc=SV :l:10%;TA= -sS·Cto + 12S·C 

Plastic DIP N74F139N 

Plastic SO N74F139D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surtace-mounted micro-miniature DIP available 1984. 
LLCC Is 2o-pin surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

All Inputs 1.0/1.0 

00-30 , Ob-3b Outputs 50/33 

NOTE 

LOAD VALUE 
High/Low 

20",A/0.6mA 

1.0mAl20mA 

Ono (1.0) FAST unit load Is doflned as: 20,.,. In tho HIGH stoto and 0.6mA In tho LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

1 f f ~ 114 113 

E. Ac. A1. Eb Acb A1b 

DECODER. DECODERb 

O. 1. 2. 3. Db 1b 2b ~ 

~ ~ ~ ~ J2J1~ ~ 

VCC zPln 18 
QND.,Pln 8 
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LOGIC PRODUCTS 

DECODER/DEMULTIPLEXER 

LOGIC DIAGRAM 

Vee =Pin 16 
GNo=Pin 8 
( ) = Pin numbers 

FAST 54/74F139 

FUNCTION TABLE 

INPUTS. 

E Ao 

H X 
L L 
L H 
L L 
L H 

H = HIGH voltage level 
L= LOW vOltage level 
X = Don't Care 

Ai 

X 
L 
L 
H 
H 

OUTPUTS 

ii 1 2 3 
H H H H 
L H H H 
H L H H 
H H L H 
H H H 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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to +7.0 -0.5 to +7.0 V 

V,N Input voltage -0.5to +7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 -30 to +5 rnA 

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

lOUT Current applied to output in LOW output state 40 40 rnA 

TA Operating free-air temperature range -55 to +125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 
54174F 

PARAMETER UNIT 
Min Nom Max 

I Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

I Com'l 4.75 5.0 5.25 V 

ViH HIGH-level input voltage 2.0 V 

ViL LOW·level input voltage 0.8 V 

1'K Input clamp current -18 rnA 

10H HIGH·level output current -1 rnA 

10L LOW·level output current 20 rnA 

I Mil -55 125 ·C 
TA Operating free·air temperature 

I Com'l 0 70 ·C 
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LOGIC PRODUCTS 

DECODER/DEMULTIPLEXER FAST 54/74F139 

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

TEST CONDITIONS1 
54174F139 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V,L = MAX, 10H= MAX, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

V,H = MIN I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vee= MIN, V,H = MIN, V'L= MAX, 10L= MAX 0.35 0.5 V 

V'K Input elamp voltage Vee = MIN, I, = I'K -0.73 -1.2 V 

I, Input current at maximum input voltage Vce=MAX, V,=7.0V 5 100 ~A 

I'H HIGH·level input current Vee=MAX, V,=2.7V 1 20 ~A 

I'L LOW·level input current Vee=MAX, V,=0.5V -0.4 -0.6 mA 

los Short·circuit output current3 Vee = MAX, Vo= O.OV -60 -90 -150 mA 

Icc Supply current(total)4 Vec= MAX 13 20 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. Not more than one output should be shorted at a time. For testing 'OS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini· 

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. To measure 'CC, outputs should be enabled and open. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic ") 

54174F 54F 74F 
TA- +2SoC TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vec= +5.0V Mil Com'l 
CL=SOpF CL=50pF CL=50pF 
RL=SOOD RL=SOOD RL=500D 

Min Typ Max Min Max Min Max 

tpLH Propagation delay 
Waveforms 1 and 2 3.5 5.3 7.0 2.5 9.5 3.0 8.0 

tpHL Aoor Al to On 4.0 6.1 8.0 3.5 9.5 4.0 9.0 

tpLH Propagation delay 
Waveform 2 

3.5 5.4 7.0 3.0 9.0 3.5 8.0 
tpHL En to On 3.0 4.7 6.5 2.5 8.0 3.0 7.5 

N01E 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS . WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 1 Waveform 2 

Signetics 

UNIT 

ns 

ns 
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LOGIC PRODUCTS 

DECODER/DEMULTIPLEXER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM· POLE OUTPUTS 

Vee 

VIN VOUT 

DEFINITIONS 

Rl = Load resistor to GND; 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 loUT of pulse 

generators. 

FAMilY 

54174F 

5·84 Signetics 

FAST 54/74F139 

INPUT PULSE DEFINITIONS 

tw AMP IV) 

OV 

tTHLltll ·tTLH(t,) 

tTlHlt,) tTHLltIl 

AMP IV) 

---tw OV 

VM= 1.5V 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep. Rate I Pul •• Width I trLH I trHL 

3.0V I 1MHz I SOOno I 2.5no I 2.5no 



LOGIC PRODUCTS 

ENCODER 

• Code conversions 
• Multi·channel D/A 

converter 
• Decimal·to·BCD converter 
• Cascading for priority 

encoding of "N"bits 
• Input Enable capability 
• Priority encoding­

automatic selection of 
highest priority input line 

• Output Enable-active 
LOW when all inputs 
HIGH 

• Group Signal output­
active when any input is 
LOW 

DESCRIPTION 

The 'F148 8-input priority encoder accepts 
data from eight active-LOW inputs and 
provides a binary representation on the 
three active-LOW outputs. A priority is 
assigned to each input so that when two 
or more inputs are simultaneously active, 
the input with the highest priority Is repre­
sented on the output, with input line 17 
having the highest priority. 

A HIGH on the Enable Input (Ei) will force 
all outputs to the inactive (HIGH) state and 

PIN CONFIGURATION 

FAST 54/74F148 

a·lnput Priority Encoder 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) .' 
\ 

74F148 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc=5V :l:5%;TA=O·Cto +70·C Vcc=5V :l:l0%;TA= -55·Cto + 125·C 

Plastic DIP N74F148N 

Plastic SO N74F148D 

Ceramic DIP 

Ceramic LLCC 
NOTE 
so package is surface-mounted micro-miniature DIP available 1984. 
LLCC Is 20-pln surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U_L_) LOAD VALUE 

High/Low High/Low 

10-17 Priority Inputs (Active LOW) 1.0/1.0 20~0.6mA 

EI Enable Input (Active LOW) 1.0/1.0 20!,A/0.6mA ' 

EO Enable Output (Active LOW) 50/33 1.0mAl20mA 

GS Group Select Output (Active LOW) 50/33 1.0mAl20mA 

Ao-A2 Address Outputs (Active LOW) 50/33 1.0mA/20mA 

NOTE 
One (1.0) FAST unit load is defined as: 20l'A in the HIGH state and O.6mA in the LOW state. 

allow new data to settle without producing 
erroneous information at the outputs. 

A Group ~nal (GS) output and an Enable 
Output (EO) are provided with the three 
data outputs. The GS is active-LOW when 
any input is LOW; this indicates when any 

LOGIC SYMBOL 

10 11 12 13 1 2 3 4 5 

EO OS 

15 14 

Vee =Pln 16 
GND=Pln8 

Signetics 

input is active. The EO is active-LOW when 
all Inputs are HIGH. Using the Enable Out­
put along with the Enable Input allows 
priority encoding of N input signals. Both 
EO and GS are active-HIGH when the 
Enable Input is HIGH. 

LOGIC SYMBOL (IEEE/IEC) 

HPRIIBIN 

10 i::1 
11 
12 
13 
14 

71Z17 15 
18 
17 
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LOGIC PRODUCTS 

ENCODER 

• RiM'4'4 
LOGIC DIAGRAM 

il 
• > 

i, , . 

.. 
vee =Pln16 
GND .. PIn 8 

i. ,. is 

'" 

" 

i. 

'" I"~ 

;, 
". 

(14) (151 

Os eo 

FUNCTION TABLE 

INPUTS 

EI To T1 12 

H X X X 
L H H H 
L ·X X X 
L X X X 
L X X X 
L X X X 
L X X X 
L X X L 
L X L H 
L L H H 

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

13 14 

X X 
H H 
X X 
X X 
X X 
X L 
L H 
H H 
H H 
H H 

FAST 54/74F148 

. OUTPUTS 

T6 Ie 17 GS Ao Ai A2 EO 

X X X H H H H H 
H H H H H H H L 
X X L L L L L H 
X L H L H L L H 
L H H L L H L H 
H H H L H H L H 
H H H L L L H H 
H H H L H L H H 
H H. H L L H H H 
H H H L H H H H 

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.) 

PARAMETER 54F 74F· UNIT 

Vee Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current - 30 to + 5 -30 to + 5 . rnA 

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

lOUT Current applied to output in LOW output state 40 40 rnA 

TA Operating free-air temperature range -55 to + 125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54J74F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 rnA 

10L LOW-level output current 20 rnA 

Mil -55 125 DC 
TA Operating free-air temperature 

Com'l 0 70 DC 
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LOGIC PRODUCTS 

ENCODER FAST 54/74F148 

'4,tuM 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
S4I74F148 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc=MIN,V'L= MAX, 10H=MAX, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

V'H= MIN I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vcc= MIN, V'H = MIN, V'L = MAX, 10L = MAX 0.35 0.5 V 

V'K Input clamp voltage Vcc=MIN,I,=I'K -0.73 -1.2 V 

I, Input current at maximum input voltage Vcc=MAX, V,=7.0V 5 100 pA 

I'H HIGH·level input current Vcc=MAX, V,=2.7V 1 20 pA 

I'L LOW·level input current Vcc=MAX, V,=0.5V -0.4 -0.6 mA 

los Short·circuit output current3 Vcc= MAX -60 -BO -150 mA 

Icc Supply current (total) Vcc= MAX 35 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. Not mors than onB output should be shorted at a time. For testing 'OS. the use of high-speed test apparatus and/or sample·and-hold techniques are preferable In order to mini· 

mlze internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be p~rformed last. 

AC CHARACTERISTICS (When measured In accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

54/74F S4F 74F 

TA= +2SoC TA, Vec TA'VCC 

PARAMETER TEST CONDITIONS Vcc= +S.OV Mil Com'l UNIT 
CL=50pF CL=50pF CL=50pF 
RL=5000 RL=5000 RL=SOOO 

Min Typ Max Min Max Min Max 

tpLH Propagation delay 
Waveform 2 3.5 7.0 9.0 3.5 10.0 ns 

t pHL Tn input to An outputs 4.0 B.O 10.5 4.0 12.0 

tpLH Propagation delay Waveform 1 2.5 5.0 6.5 2.5 7.5 
t pHL Tn input to EO output 2.5 5.5 7.5 2.5 B.5 

ns 

t pLH Propagation delay 
Waveform 2 3.0 7.0 10.5 3.0 10.0 ns 

tpHL Tn Input to GS output 3.0 7.0 10.5 2.0 9.0 

t pLH Propagation delay 
Waveform 2 3.5 6.5 B.5 3.5 9.5 ns 

t pHL Ei input to An outputs 3.0 6.0 B.O 3.0 9.0 

tpLH Propagation delay 
Waveform 2 3.0 5.5 7.0 3.0 B.O ns 

tpHL Ei Input to GS output 4.5 B.O 10.5 4.5 12.0 

t pLH Propagation delay 
Waveform 2 

2.5 5.0 7.0 2.5 B.O 
t pHL Ei input to EO output 3.0 6.0 7.5 3.0 B.5 

ns 

NOTE 
Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 

ENCODER FAST 54/74F148 

-P@UA',' 
APPLICATION 

16·INPUT PRIORITY ENCODER 

'F.I48 'FI48 

AO A, A. (IS 

Jlo A, 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 1 Waveform 2 
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LOGIC PRODUCTS 

ENCODER 

',,,Ui4 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

DEFINITIONS 

RL = Load resislor to GND; 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. 

FAMILY 

54/74F 

Signefi~s 

FAST 54/74F148 

INPUT PULSE DEFINITIONS 

'w AMP (V) 

OV 

'THL(") 'TLH(") 

'TLHIIrI 'THLllIl 

AMP (V) 

'w OV 

VM= 1.5V 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep. R.te I Pul •• Width I 'TLH I tTHL 

3.0V I 1MHz I 500ns I 2.5no I 2.5no 

0-----------------
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LOGIC PRODUCTS 

MULTIPLEXER 

lap" .. ",I."j 
• Multifunction capability 
• Complementary outputs 
• See 'F251 for 3·state 

version 

DESCRIPTION 

The 'F151 is a logical implementation of a 
single-pole, a-position switch with the 
switch position controlled by the state of 
three 5elect inputs, 50, 5" 52. True (Y) and 
Complement (Y) outputs are both pro­
vided. The Enable input (E) is active LOW. 
When E is HIGH, the Youtput is HIGH and 
the Y output is LOW, regardless of all 
other inputs. The logic function provided 
at the output is: 

Y = E • (10 • 80 .5, .82 + 1, • 50 • 81 .82 
+ 12 • 80 • 5, • 52 + 13 • So • 5, • ~2 
+ 14 • So • S, • 52 + 15 • 50 • 5, • 52 
+ 16 • So • 5, • 52 + 17 • 50 • 5, • 52)· 

In one package the 'F151 provides the 
ability to select from eight sources of data 
or control information. The device can 
provide any logic function of four var­

FAST 54/74F151 

a·lnput Multiplexer 

TYPE 
TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 

(Enable to y) (Total) 

74F151 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV ±S%;TA=O·Cta +70·C Vcc=SV ±10%;TA= -SS·Cta + 12S·C 

Plastic DIP N74F151N 

Plastic 50 N74F1510 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2o.pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

10-17 Data Inputs 1.0/1.0 20!,AlO.6mA 

50-52 5elect Inputs 1.0/1.0 20!,AlO.6mA 

E Enable Input 1.0/1.0 201'A/0.6mA 
(Active Low) 

Y, Y Data Output, 50133 1.0mA/20mA 
Data Output Inverted 

iables and its negation with correct NOTE: 

manipulation. One (1.0) FAST unit load is defined as: 20JAA in the HIGH state and O.6mA in the LOW state. 

PIN CONFIGURATION LOGIC SYMBOL 

7 4 3 2 1 IS 14 13 12 

! 1 1 1 -I 1 1 1 1 
E '0 1, 12 13 14 IS 18 17 

11- 50 

10 - 5, 

9- 82 
y y 

r 1 
VCC = Pin16 
GND=Pin 8 

5·90 Signetics 

LOGIC SYMBOL (IEEEIIEC) 

11 
10 

1 

15 
14 

13 
12 

MUX 

O} G!. 
2 7 

EN 



LOGIC PRODUCTS 

MULTIPLEXER 

'm"';11,'.',, 
LOGIC DIAGRAM 

(9) ..... 
..... 

(10) ..... 
..... 

(11) ..... 
..... 

(7) ........ 
..... 

Vcr; = Pin 16 
GND= Pin 8 
( ) = Pin numbers 

FUNCTION TABLE 

E S2 

H X 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L H 
L H 
L H 
L H 
L H 
L H 
L H 
L H 

H = HIGH voltage level 
l = LOW voltage level 
X = Don't care 

Sl 

X 
L 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 
H 
H 
H 
H 

(4) (3) (2) 

-" 
I ..... 

-" 
I - ..... 

_ ..... 
I -..... 

Y y y 

INPUTS 

So 10 11 12 13 

X X X X X 
L L X X X 
L H X X X 
H X L X X 
H X H X X 
L X X L X 
L X X H X 
H X X X L 
H X X X H 
L X X X X 
L X X X X 
H X X X X 
H X X X X 
L X X X X 
L X X X X 
H X X X X 
H X X X X 

Signetics 

FAST 54174F151 

(1) (15) (14) (13) (12) 

II 
I II 

.J. .J. Lq .J. ~t 

I I' T 
~ w 
~ 

(5) (8) 

y ---
5 

OUTPUTS 

14 15 18 17 Y Y 

X X X X H L 
X X X X H L 
X X X X L H 
X X X X H L 
X X X X L H 
X X X X H L 
X X X X L H 
X X X X H L 
X X X X L H 
L X X X H L 
H X X X L H 
X L X X H L 
X H X X L H 
X X L X H L 
X X H X L H 
X X X L H L 
X X X H L H 
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LOGIC PRODUCTS 

MULTIPLEXER FAST 54/74F151 

'p",;",'.'. 
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) , 
PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5to +.7.0 -0.5to +7.0 V 

VIN I nput voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free,air temperature range -55 to + 125 o to 70 'c 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW-level output current 20 mA 

Mil -55 125 'c 
TA Operating free-air temperature 

Com'l 0 70 'c 

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

PARAMETER TEST CONDITIONS1 
54174F 

Typ2 
UNIT 

Min Max 

Vcc=MIN,VIL= MAX, 10H=MAX, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

VIH = MIN I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 10L= MAX 0.35 0.5 V 

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

II Input current at maximum input voltage Vcc=MAX, VI=7.0V 5 100 p.A 

IIH HIGH-level input current Vcc=MAX, VI=2.7V 1 20 p.A 

IlL LOW-level input current Vcc=MAX, VI=0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vcc= MAX -60 -80 -150 mA 

Icc Supply current4 (total) Vcc=MAX 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 Vee = 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini­

mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. Measure ICC with all inputs at 4.5V and outputs open. 
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LOGIC PRODUCTS 

MULTIPLEXER FAST 54/74F151 

'."""'E'" 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined In Signetics LOGIC App Note 202 

"Testing and Specifying FAST Logic.") 

54174F 54F 74F 

TA= + 25°C TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vcc= +5.0V ,,,..11 Com'l 
UNIT 

CL=50pF CL~50pF CL=50pF 
RL =5OOf! RL=50011 RL = 5000 

Min Typ Max Min Max Min Max 

tpLH Propagation delay 
Waveform 2 

4.5 8.0 
tpHL Select to Y output 3.2 6.1 

tpLH Propagation delay 
Waveform 1 4.5 13 

t pHL Select to Youtput 5.0 9.0 

tpLH Propagation delay 
Waveform 1 

3.4 6.1 
tpHL Enable to Y output 4.5 8.5 

t pLH Propagation delay 
Waveform 2 

5.0 9.5 
t pHL Enable to Y output 3.8 7.0 

tpLH Propagation delay 
Waveform 2 3.0 5.7 

t pHL Data to Y output 2.0 4.0 

tpLH Propagation delay 
Waveform 1 

4.0 9.5 

tpHL Data to Y output 3.7 6.5 

NOTE 
.Subtract 0.2"8 from minimum values for SO package. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

VM= 1.5V 

Wavelorm 1 Wavelorm 2 

TeST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

vee 

VOUT 

DEFINITIONS 
RL = Load realator to GND; ~e AC CHARACTERISTICS lor value. 
CL = Load capaCitance Includeajlg and probe capaCitance; aee AC 

CHARACTERISTICS lor value. 
RT = Termination resistance should be equal to ZeUT 01 pulse 

generators. 

FAMILY 

54/74F 

Signetics 

INPUT PULSE DEFINITIONS 

'w AMP IV) 

ov 

'THU'f) 'TLHI',) 

'TLHI',) 'THlI',) 

AMP IV) 

'w ov 

VM=I.5V 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep. Re.. I Puloe Width I trLH I trHL 

3.0V I 1MHz I 500n. I 2.5n. I 2.5n. 
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LOGIC PRODUCTS 

MULTIPLEXER 

'P'¥J'I" 
• Non-inverting outputs 
• Separate Enable for each 

section 
• Common· Select inputs 
• See 'F253 for 3-State 

version 

DESCRIPTION 

The 'F153 is a dual 4-input multiplexer that 
can select 2 bits of data from up to four 
sources under control of the common Select 
inputs (So' S1). The two 4-input multiplexer 
circuits have individual active LOW EnablEis 
(E., Eb) which can be used to strobe the 
outputs independently. Outputs (Y., Y b) are 
forced LOW when the corresponding Enables 
(E., Eb) are HIGH. 

The device is the logical implementation of a 
2-pole, 4-position switch, where the position 
of the switch is determined by the logic levels 
supplied to the two Select inputs. The logic 
equations for the outputs are shown below. 

Y. = E •• (1 0 •• 81 .80 + 11 •• 81 • So 
+ 12 •• 51 • So + 13 •• 51 • So) 

Yb = Eb ' (lOb • ~ • 80 + 11b • 81 • So 
+ 12b • 51 • So + 13b ' 51 • So 

The '153 can be used to move data to a com­
mon output bus from a group of registers. The 
state of the Select inputs would determine the 
particular register from which the data came. 
An alternative application is as a function 
generator. The device can generate two func­
tions or three variables. This is useful for 
implementing highly irregular random logic. 

PIN CONFIGURATION 
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FAST 54/74F153 

Dual 4-Line to 1-Line Multiplexer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F153 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=SV %S%;TA=O'Cto +70'C vcc = SV % 10%; TA = - SS'C to + 12S'C 

Plastic DIP N74F153N 

Plastic SO N74F153D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadiess chip carrier. 

S54F153F 

S54F153G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

10.-13• Side A data inputs 1.0/1.0 20"A/0.6mA 

IOb-13b Side B data inputs 1.0/1.0 20"A/0.6mA 

50,51 Common select inputs 1.0/1.0 20"A/0.6mA 

E. Side A enable input (active low) 1.0/1.0 20"A/0.6mA 

Eb Side B enable input (active low) 1.0/1.0 20"A/0.6mA 

Y. Side A output 50/33 1.0mA/20mA 

Yb Side B output 50/33 1.0mA/20mA 

NDrE 
One (1,0) FAST unit load is defined as: 20~ in the HIGH state and C.SmA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1 iii I 1, 1; 1j 1111 

Ea lOa '18 '28 13. lOb 11b 12b 13b Eb 

14 O} 0 G_ 
1. 3 

14- So 

2- Sl 

V. Vb 

t ~ 
Vee = Pin 16 
GND= Pin 8 

Signetics 



LOGIC PRODUCTS 

MULTIPLEXER 

LOGIC DIAGRAM 

v. 

Sl So lOb lIb 12b 13b Eb 

(2) (14) (10) (11) 112) (13) (15) 

Vee = Pin 16 
GND= Pin 8 

FUNCTION TABLE 
SELECTS INPUTS 

So Sl 

X X 
L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 

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

E 

H 
L 
L 
L 
L 
L 
L 
L 
L 

FAST 54/74F153 

INPUTS (a or b) OUTPUT 

10 11 12 13 Y 

X X X X L 
L X X X L 
H X X X H 
X L X X L 
X H X X H 
X X L X L 
X X H X H 
X X X L L 
X X X H H 

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) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55to +125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

IOL LOW·level output current 20 rnA 

Mil -55 125 'C 
TA Operating free-air temperature 

Com'l 0 70 'C 

Signetics 5·95 



LOGIC PRODUCTS 

MULTIPLEXER FAST 54/74F153 

'i'il',;, 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54174F153 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee = MIN,VIL=t:IIAX, 10H=MAX, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

VIH= MIN I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vee = MIN, VIH = MIN, VIL = MAX, 10L= MAX 0.35 0.5 V 

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

II Input current at maximum Input voltage Vee=MAX, VI=7.0V 5 100 pA 

IIH HIGH·level input current Vce= MAX, VI=2.7V 1 20 pA 

IlL LOW·level input current V cc = MAX, VI = 0.5V -0.4 - 0.6 mA 

los Short·circuit output current3 Vce= MAX -60 -80 -150 mA 

Icc Supply current (total) Vec= MAX, VIN = GND 20 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. Not more than one output should be shorted at a lime. For testing lOS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini· 

mize internal heating and more accurately reflect operational values. otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests. lOS tests should be performed last. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

S4/74F 54F 74F 

TA = '+2SoC TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS 
Vee = +S.OV Mil Com'l 

CL = 50pF CL = 50pF CL = SOpF 
RL = 5000 RL = SOOO RL = SOOO 

Min Typ Max Min Max Min Max 

tpLH Propagation delay 
Waveform 2 

5.5 8.1 10.5 5.0 14 5.5 12 

tpHL Select to output 4.0 7.0 9.0 3.5 11 4.0 10.5 

tpLH Propagation delay 
Waveform 1 

5.0 7.1 9.0 4.5 11.5 5.0 10.5 

tpHL Enable to output 4.0 5.7 7.0 3.5 9.0 4.0 8.0 

tpLH Propagation delay 
Waveform 2 

4.0 5.3 7.0 3.5 9.0 4.0 8.0 
tpHL Data to output 3.0 5.1 6.5 2.5 8.0 3.0 7.5 

NOTE 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 1 Waveform 2 

5·96 Signetics 
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LOGIC PRODUCTS 

MULTIPLEXER 

'4'ii'¥' 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM· POLE OUTPUTS 

Vee 

RT r RL 

-=- -=- -=- -=- -=-
DEFINITIONS 

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

CHARACTER)STICS for value. 
RT = Termination resistance should be equal to ZOUT of pulse 

generators. 

FAMILY 

54174F 

Signetics 

FAST 54/7 4F153 

INPUT PULSE DEFINITIONS 

IW AMP!V) 

ov 

ITHLllt) ITLHItr) 

ITLH(I,) ITHL(If) 

AMP!V) 

IW OV 

VM = 1.5V 

INPUT PULSE REQUIREMENTS 

Ampiliude I Rep. Rile I Pulao Width I trLH I trHL 

3.0V I lMHz I SOOn. I 2.5n. I 2.5ns 

5 

5·97 



LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS FAST 54/74F157, 54/74F158 

DESCRIPTION 

The 'F157 Is a high·speed quad 2·input 
multiplexer which selects 4 bits of data 
from two sources under the control of a 
common Select input (S). The Enable input 
(E) is active LOW. When E Is HIGH, all of 
the outputs (Y) are forced LOW regardless 
of all other input conditions. 

Moving data from two groups of registers 
to four common output busses is a com· 

'157 Quad 2·lnput Data Selector/Multiplexer (Non·lnverted) 
'158 Quad 2·lnput Data Selector/Multiplexer (Inverted) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F157 4.6ns. 15mA 

74F158 3.7ns lOrnA 

. mon use of the 'F157. The state of the ORDERING CODE 
Select input determines the particular reg· 
ister from which the data comes. It can 
also be used as a function generator. The 
device is useful for implementing highly ir· 
regular logic by generating any four of the 
16 different functions of two variables 
with one variable common. 

The device is the logic implementation of 
a 4·pole, 2'position switch where the posl· 
tion of the switch is determined by the 
logic levels supplied to the Select input. 
Logic equations for the outputs are shown 
below: 

Ya= E· (11 •• S+ loa. S) 
Y b = E • (11b • S + lOb· ~) 
Yc= E". (1 1c • S+ loc. S) 
Y d = "E". (1 1d • S + 10d • S) 

The 'F158 is similar but has inverting 
outputs: 

PIN CONFIGURATION 

'F158 

5·98 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=5V :!:5%;TA =O·CIO +70·C Vcc=5V :!:10%;TA = -55·Clo + 125·C 

Plastic DIP N74F157N • N74F158N 

Plastic 50 N74F157D • N74F158D 

Ceramic DIP 

Ceramic LLCC 
NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC Is 20-pin surface-mounted lead/ess chip carrier. 

S54F157F 

S54F157G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

All Inputs 1.0/1.0 2OI'A/0.6mA 

Y.-Yd, Va-Yd Outputs 50/33 1.0mA/20mA 
NOTE 
One (1.0) FAST unit load is defined as: 20p.A in the HIGH state and C.6mA in the LOW state. 

LOGIC SYMBOL 

'F157 
15 2 5 6 11 10 14 13 

12 

'F158 
15 2 3 5 6 11 10 14 13 

Vee = Pin 16 
GND= Pin 8 4 

Signetics 
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LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS 

LOGIC DIAGRAM, '157 

loa I,. 10. I,. loe 

(2) (3) (5) (6) (11) 

Y. Y. 

FUNCTION TABLE, '157 

ENABLE SELECT 
INPUT 

E S 

H X 
L H 
L H 
L L 
L L 

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

DATA 
INPUTS 

10 I, 

X X 
X L 
X H 
L X 
H X 

I,. 10d 
(10) (14) 

Y. 

OUTPUT 

y 

L 
L 
H 
L 
H 

I'd 
(13) 

Yd 

E S 
(15) (I) 

Vee = Pin 16 
GND= Pin 8 

FAST 54/74F157, 54/74F158 

LOGIC DIAGRAM, '158 

loa I,. 100 I,. 10. 
(2) (3) (5) (6) (11) 

FUNCTION TABLE, '158 

ENABLE 
SELECT 
INPUT 

E S 

H X 
L L 
L L 
L H 
L H 

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

DATA 
INPUTS 

10 1, 

X X 
L X 
H X 
X L 
X H 

I,. 10d 
(10) (14) 

OUTPUT 

Y 

H 
H 
L 
H 
L 

I'd 
(13) 

E s 
(IS) (I) 

Vee =Pln 16 
GND= Pin 8 

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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5 to +7.0 -0.5 to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -3Oto +5 -30to +5 mA 

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

lOUT Current applied to output In LOW output state 40 40 mA 

TA Operating free-air temperature range -55to+125 Ot070 ·C 

Signetics 5·99 
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LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS FAST 54/74F157, 54/74F158 

RECOMMENDED OPERATING CONDITIONS 

54174F 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH-level Input voltage 2.0 V 

VIL LOW-level Input voltage 0.8 V 

'1K Input clamp current -18 mA 

IOH HIGH-level output current -1 mA 

IOL LOW-level output cu'rrent " 20 mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

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

PARAMETER TEST CONDITIONSi 
54/74F157,158 

Min Typ2 

Vee = MIN, VIH = MIN, VIL = MAX, I Mil 2.5 3.4 
VOH HIGH-level output voltage 

'OH=MAX I Com'l 2.7 3.4 

VOL LOW-level output voltage Vee = MIN, VIH = MIN, VIL = MAX, 10L = MAX 0,35 

VIK Input clamp voltage Vee=MIN,II=IIK ":0.73 

II 
Input current at maximum 

Vee = MAX, VI= 7.0V 5 
input voltage 

IIH HIGH-level Input current Vee = MAX, VI=2.7V 1 

IlL LOW-level input current Vee = MAX, VI = 0.5V -0.4 

los Short-circuit output current3 Vee= MAX, Vo= O.OV -60 -80 

Supply current4 (total) 
I 'F157 15.0 

Icc Vce= MAX 
I 'F158 10.0 

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 valu •• are at vce=SV, TA=2S·C. 

UNIT 
Max 

V 

V 

0.5 V 

-1.2 V 

100 ,..A 

20 "A 
-0.6 mA 

-150 mA 

23.0 mA 

15.0 mA 

3. Not more than one output should be shorted at a time. For testing 'as, the use of-high-speed test apparatus andlor sample-and·hold techniques are preferable In order to mini· 
mlze Internal.heatlng and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings in other parameter tests. In any sequence of parameter testa, lOS tests should be performed last. 

4. ICC Is measured with 4.5V applied to all inputs and all outputs open. 
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LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS FAST 54/74F157, 54/74F158 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

54/74F 54F 74F 

TA= +2SoC TA'VCC= TA'VCC= 

PARAMETER TEST CONDITIONS Vcc= +5.0V Mil Com'l 
UNIT 

CL=50pF CL=SOpF CL=50pF 
RL=500Q RL=500Q RL=500Q 

Min Typ Max Min Max Min Max 

tpLH Propagation delay 
Waveform2, 'F157 

3.8 5.5 7.0 3.5 10.0 3.8 8.0 
tpHL Data to output 2.5 4.6 5.5 2.5 7.5 2.5 7.0 

ns 

tpLH Propagation delay 
Waveform 1, 'F157 

5.0 7.6 10.0 5.0 15.0 5.0 11.5 
tpHL Enable to output 3.8 5.3 7.0 3.8 B.5 3.8 8.0 

ns 

tpLH Propagation delay 
Waveform 2, 'F157 

4.5 10.1 13.0 3.5 17.0 4.5 15.0 
tpHL Select to output 3.5 6.3 B.O 3.5 11.5 3.5 9.0 

ns 

tpLH Propagation delay 
Waveform 3, 'F158 3.0 4.4 5.9 2.5 8.5 3.0 7.0 

tpHL Data to output 2.0 3.3 4.5 2.0 6.0 2.0 5.5 
ns 

tpLH Propagation delay 
Waveform 4, 'F158 

4.5 6.2 B.O 4.5 9.5 4.5 9.0 
tpHL Enable to output 3.5 6.4 B.5 3.5 9.5 3.5 9.5 

ns 

tpLH Propagation delay 
Waveform 3, 'F158 

4.0 6.4 8.5 4.0 10.5 4.0 9.5 
tpHL Select to output 4.0 6.9 9.0 4.0 10.5 4.0 10.5 

ns 

NOTe 
Subtract O.2ns from minimum values for SO package. 

AC WAVEFORMS 

Waveform 1 Waveform 2 

'),. t , ,~, 1,· . r.:: 
Waveform 3 Waveform 4 
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LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

vee 

DEFINITIONS 

Rl = Load resistor to GND; 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 loUT of pulse 

generators. 

I FAMILY 

I 54/74F 

5·102 Signetics 

FAST 54/74F157, 54/74F158 

INPUT PULSE DEFINITIONS 

tw AMPIVI 

ov 

tTHL(tli tTlH(t,1 

fTlH(tr) tTHLltli 

AMP IV) 

tw OV 

VM= 1.5V 

INPUT PULSE REQUIREMENTS 

Amplliude I Rep. Rele I Pul •• Wldlh I trlH I trHL 

3.0V I 1MHz I 5OOno I 2.5no I 2.5no 



LOGIC PRODUCTS 

COUNTERS FAST 54/74F160A, 54/74F161A, 54/74F162A, 54/74F163A 

• Synchronous counting 
and loading 

• Two Count Enable inputs 
for n·bit cascading 

• Positive edge·triggered 
clock 

• Asynchronous reset 

TYPE 

74F160A 

74F161A 

74F162A 

74F163A 

'F160A, 'F162A BCD Decade Counter 
'F161A, 'F163A 4·Bit Binary Counter 

TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

('F160A, 'F161A) ORDERING CODE 

• Synchronous reset 
('F162A, 'F163A) 

• High·speed synchronous 
expansion 

• Typical count rate of 
125MHz 

DESCRIPTION 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

vcc=SV :tS%;TA=O·Clo +70·C Vcc = SV :t 10%; TA = - SS·C 10 + 12S·C 

Plastic DIP N74F160AN • N74F161AN 
N74F162AN • N74F163AN 

Plastic SO N74F160AD • N74F161AD 
N74F162AD • N74F163AD 

Cera[r1ic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2().pln surface-mounted leadless chip carrier. 

Synchronous presettable decade (,F160A, INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
'F162A) and 4·bit (,F161A, 'F163A) counters 
feature an internal carry look·ahead and 
can be used for high·speed counting. Syn· 
chronous operation is provided by having 
all f1ip·flops clocked simultaneously on 
the positive·golng 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 positlve·going edge of the clock 
(providing that the setup and hold require· 
ments for PE are met). Preset takes place 
regardless of the levels at Count Enable 
(CEP, CET) inputs. 

A LOW level at the Master Reset (MR) in· 
put sets all four outputs of the flip·flops 
(00-03) in 'F160A and 'F161A to LOW 
levels, regardless of the levels at CP, PE, 

PINS 

CEP 

CET 

CP 

MR 

SR 

Do-D3 

PE 

0 0-03 

TC 

CET and CEP inputs (thus providing an NOTE 

DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

Hlgh/Low High/Low 

Count Enable 1.0/1.0 20J.<A/0.6mA 
Parallel Input 

Count Enable 
1.0/2.0 20I'A/l.2mA 

Trickle Input 

Clock Pulse Input 1.0/1.0 2OI'A/0.6mA 
(Active Rising Edge) 

Asynchronous 
Master Reset Input 1.0/1.0 2OI'AlO.6mA 
(Active LOW) 

Synchronous Reset 1.0/2.0 20!'Ail.2mA 
Input (Active LOW) 

Parallel Data Inputs 1.0/1.0 20J.<A/0.6mA 

Parallel Enable Input 1.0/2.0 20I'A/l.2mA 
(Active LOW) 

Flip·Flop Outputs 50/33 1.0mA/20mA 

Terminal Count Output 50/33 1.0mA/20mA 

asynchronous clear function). One (1.0) FAST unil load is defined as: 20.A in the HIGH state and O.SmA In the LOW state. 

PIN CONFIGURATION LOGIC SYMBOL 
r---------------------------------~ 

'SA for 'F162Aand 'F163A 

Vee = Pin 16 
GND=Pin 8 

10 

CEP 

CET 

CP 

'SR for'F162Aand 'F163A 

Signetics 

TC 15 

14 13 12 11 
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LOGIC PRODUCTS 

COUNTERS FAST 54174F160A. 54/74F161A. 54174F162A. 54/74F163A 

For the 'F163A, the clear function Is syn· 
chronous. A lOW level at the Master 
Reset (MR) input sets all four outputs of 
the flip·flops (00-03) to lOW levels after 
the next positive·going transition on the 
Clock (CP) input (providing that the setup 
and hold requirements for MR are met). 
This action occurs regardless of the levels 
at PE, CET, and CEPlnputs. This syn· 
chronous reset feature enables the 
designer to modify the maximum count 
with only one external NAND gate (see 
Figure A). 

LOGIC SYMBOL (IEEElIEC) 

'F160A 

14 

13 

12 

11 

4CT=9 
15 

STATE DIAGRAMS 

The carry look·ahead simplifies serial 
cascading of the counters. Both Count 
Enable inputs (CEP and CET) must be 
HIGH to count. The CET input is fed for· 
ward to enable the TC output. The TC out· 
put thus enabled will produce a HIGH out· 
put pulse of a duration approximately 
equal to the HIGH level output of Qo. This 
pulse can be used to enable the next 
cascaded stage (see Figure B). 

For conventional operation of 'F160A, 
'F161A and 'F163A, the following transi· 
tions should be avoided: 

'F161A 

l,2D 
14 

13 

12 

11 6' 

4CT=15 
15 

4CT=9 

1. HIGH·to·lOW transition on the CEP or 
CET Input if clock is lOW. 

2. lOW·to·HIGH transactions on the 
Parallel Enable input when CP is lOW, 
if the count enables and MR are HIGH 
at or before the transition. 

For 'F163A there is an additional transi· 
tion to be avoided: 

3. lOW·to·HIGH transiton on the MR in· 
put when clock is lOW, if the Enable 
and PE Inputs are HIGH at or before the 
transition. 

14 14 

13 13 

12 12 

11 11 

"15 1 4CT =15 
15 

Logic Equations: Count Enable = CEP • CET • PE 
TC = 0 0 • 01 • O2 • 0 3 • CET 

Logic Equations: Count Enable = CEP • CET • PE 
TC = 0 0 • 01 • O2 • 0 3 • CET 

'F161A, 'F163A 
'F160A, 'F162A 
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LOGIC PRODUCTS 

COUNTERS FAST 54/74F160A, 54/74F161A, 54174F162A, 54/74F163A 

'i'WilW4 
LOGIC DIAGRAM, 'F160A, 'F162A 

DO 0, 0, 

'F l80A ~~ 
i r-
I'F112A 

CEP 

CET 

CP 

I ONLY .---- 1-- --
I-

I ~ 

~ I 
I'FllOA tJ ( J; I 

I I ONLY '..<1: I m I CP I 
---t-t>~ - I r 91 I 

Y l 
I I-I I r 
I 

I I ric 0 CP 0 I 
I L CD a I a - r-- r- r-I--

I I 00 0 ~r-Y t----a, I DETAIL A DETAIL A DETAIL A 

I 
I I I---~~~ 

~ '-<: '--<l 

I 
L ___ 

1 
MR('Fl lOA) 
Sii ('F112A) 00 a, 

Please note that this diagram Is provided only for the understanding of logic operations and should not be used to estimata propagation delays. 

LOGIC DIAGRAM, 'F161A, 'F163A 

PE 

lIlA ~~ 'F 

i -1 
I'Fl83A 

CEP 

CET 

I ONLY 

I-

I 

I 
I CP 

CP ---t-t>o-r-

81A) iilIfFl 
SRfF183A) 

I 
I 
I 
I 
I 
I 
1 .. .... 

Do 

~ 

,-----,...-r-- :l I 

I'F181A tJ ~ I 
I ONLY f.-olt I 

I 
I [ 1 I 
I-I I 
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Please note that this diagram Is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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LOGIC PRODUCTS 

COUNTERS FAST 54/74F160A, 54/74F161A,54/74F162A, 54/74F163A 

'iiM"·' 
MODE SELECT-FUNCTION TABLE, 'F160A, 'F161A 

INPUTS 
OPERATING MODE 

MR CP CEP CET PE 

Reset (Clear) L X X X X 

Parallel Load H I X X I 
H I X X I 

Count H I h h h(C) 

Hold (do nothing) H X I(b) X h(C) 

H X X I(b) h(C) 

MODE SELECT-FUNCTION TABLE, 'F162A, 'F163A 

OPERATING MODE 
MR 

Reset (Clear) I 

Parallel Load 
h(f) 
h(f) 

Count h(f) 

Hold (do nothing) 
h(f) 
h(f) 

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

CP 

I 

I 
I 

I 

X 
X 

INPUTS 

CEP CET PE 

X X X 

X X I 
X X I 

h h h(f) 

1(0) X h(f) 

X 1(0) h(f) 

h = HIGH voltage level one setup time prior to the LOW-Io-HIGH clock transition. 
I = LOW voltage level one setup time prior to the LOW-Ie-HIGH clock transition. 
X = Don't care. 

OUTPUTS 

On Qn TC 

X L L 

I L L 
h H (a) 

X count (a) 

X Qn (a) 
X Qn L 

OUTPUTS 

On Qn TC 

X L L 

I L L 
h H (d) 

X count (d) 

X Qn (d) 
X Qn L 

q = Lower case letters indicate the state of the referenced output prior to the LOW-Ie-HIGH clock transition. 
1 = LOW·la·HIGH clock transition. 

NOTES 
(8) The Te output is HIGH when CeT is HIGH and the counter is at Terminal Count (HHHH for 'F161A and HLLH for 

'F160A). 
(b) The HIGH·le-LOW transition of CEP or eeT on the 'F160A and 'F161A should only occur while CP is HIGH for can­

ventional operation. 
(c) The LOW-to-HIGH transition of PE on the 'F160A and 'F161A should only occur while CP Is HiGH for conventional 

operation. 
(d) The TC output is HIGH when CET Is HIGH and the counter is at Terminal Count (HLLH for 'F162A and HHHH tor 

'F163A). 
(e) The HIGH·to-LOW transition of CEP or CET on the 'F163A should only occur while CP is HIGH for conventional 

operation. 
(1) The LOW-ta-HIGH transition of PE or MR on the 'F163A should only occur while CP is HIGH for conventional 

operation. 

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

PARAMETER 54F 74F UNIT 

Vce Supply voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

V1N Input voltage - 0.5 to + 7.0 -0.5to +7.0 V 

liN Input current -30 to + 5 -30 to +5 mA 

VOUT Voltage applied to output in HIGH output state -0.5to +Vcc -0.510 +Vcc V 

lOUT Currenl applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55to +125 01070 ·C 
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LOGIC PRODUCTS 

COUNTERS FAST 54/74F160A. 54/74F161A. 54/74F162A. 54/74F163A 

'A'4'U411 
RECOMMENDED OPERATING CONDITIONS 

54174F 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10l LOW-level output current 20 mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

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

PARAMETER TEST CONDITlONS1 
54/74F160A, 'FI61A, 'FI62A, 'F163A 

UNIT 
Min Typ2 Max 

Vec=MIN, VIH=MIN, Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

Vil = MAX, 10H = MAX Com'l 2.7 3.4 V 

Vec= MIN, Vll= MAX, mil 0.5 V 
VOL LOW-level output voltage 

VIH = MIN, 10l= MAX Com'l 0.35 0.5 V 

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

Input current at maximum CET, SR, PE 0.1 mA 
II input voltage Vcc= MAX, VI= 7.0V 

Other inputs 0.1 mA 

CET, SR, PE 20 p.A 
IIH HIGH-level input current Vcc=MAX, VI=2.7V 

Other inputs 20 p.A 

CET, SR, PE -1.2 mA 
III LOW-level input current Vee = MAX, VI= 0.5V 

Other inputs -0.6 mA 

los Short-circuit output current3 Vcc= MAX -60 -150 mA 

Supply current4 (total) I ICCH All outputs HIGH 50 rnA 
Icc Vcc= MAX 

I lecl All outputs LOW -SO 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 vaiuesareatVCC=5V, TA=25°C. 
3. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ICCH is measured with PE input HIGH, again with PE input LOW, all other inputs HIGH and outputs open.ICCl is measured with Clock input HIGH, again with Clock input lOW, 
all other inputs LOW and outputs open. 
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LOGIC PRODUCTS 

COUNTERS FAST 54174F160A. 54/74F161A.54/74F162A. 54/74F163A 

'Qi¥'4{' 
AC CHARACTERISTICS (When measured in accordance with theproce(lures outlined in Signetics LOGIC App Note 202, 

"Testing and Specifying FAST Logic.") 

54/74F 54F 74F 

TA= + 25°C . TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vcc= +5.0V Mil Com'l 
UNIT 

CL=5OpF CL=50pF CL=5OpF 
RL=5001l RL= 50011 RL=50011 

Min Typ Max Min Max Min Max 

f MAX Maximum clock frequency Waveform 1 100 MHz 

tpLH Propagation delay Waveform 1, 3.5 5.5 7.5 3.5 8.5 
ns 

tpHL CP to Qn PE= HIGH 4.5 7.5 10 4.5 11 

tpLH Propagation delay Waveform 1, 4.0 6.0 8.5 4.0 9.5 
ns 

t pHL CP to Qn PE=LOW 4.0 6.0 8.5 4.0 9.5 

t pLH Propagatloncjelay 
Waveform 1 

5.0 14 5.0 15 ns 
t pHL CPto TC 5.0 14 5.0 15 

tpLH Propagation delay 
Waveform 2 2.5 4.5 7.5 2.5 8.5 

ns 
t pHL CET toTC 2.5 4.5 7.5 2.5 8.5 

t pHL 
Propagation delay 
MR to Qn('F160A, 'F161A) 

Waveform 3 5.5 9.0 12 5.5 13 ns 

NOTE 
Subtract .0.2n8 from minimum values for SO package. 

AC SETUP REQUIREMENTS 

54/74F 54F 74F 

TA," + 25°C TA, Vee TA, Vee 

PARAMETER TEST CONDITIONS Vce" +5.0V Mil Com'l 
UNIT CL =50pF CL=50pF CL .. 5OpF 

RL=50011 RL=50011 RL=5001l 

Min Typ Max Min Max Min Max 

t.(H) Setup time, HIGH or LOW 
Waveform 5 

5.0 5.0 
ns 

t.(L) On to CP 5.0 5.0 

th(H) Hold time, HIGH or LOW 
Waveform 5 

2.0 2.0 
ns th(L) On to CP 2.0 2.0 

t.(H) Setup time, HIGH or LOW 
Waveform 5 or 6 11 11.5 

t.(L) PE or SR to CP 5.0 6.0 
ns 

th(H) Hold time, HIGH or LOW 
Waveform 5 or 6 2.0 2.0 ns 

th(L) PE or SR to CP 0 0 

t.(H) Setup time, HIGH or LOW 
Waveform 4 11 11.5 ns 

t.IL) CET or CET to CP 5.0 6.0 

th(H) Hold time, HIGH or LOW Waveform 4 2.0 2.0 ns 
th(L) CEP or CET ro CP 0 0 

tw(H) Clock pulse width (load), Waveform 1 5.0 5.0 ns 
twILl HIGH or LOW 5.0 5.0 

tw(H) Clock pulse width (count), 
Waveform 1 4.0 4.0 ns 

twILl HIGH or LOW 6.0 7.0 

twILl 
MR pulse width LOW 

Waveform 3 5.0 5.0 ns (,F160A, 'F161A) 

tree 
Recovery time, MR to CP 

Waveform 3 6.0 5.0 ns (,F160A, 'F161A) 
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LOGIC PRODUCTS 

COUNTERS FAST 54174F160A, 54/74F161A, 54/74F162A, 54/74F163A 

,a&i@1' 
AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, MAXIMUM 
FREQUENCY, AND CLOCK PULSE WIDTH 

IpLH ,----~"_"'I IpHL 

TC vM 

Wav.form 1 

MASTER RESET PULSE WIDTH, MASTER RESET 
TO OUTPUT DELAY AND MASTER RESET 

TO CLOCK RECOVERY TIME ('F160A, 'F181A) 

mr \VM -j-VM 

PROPAGATION DELAYS 
CET INPUT TO TC OUTPUT 

Wav.form 2 

CEP AND CET SETUP 
AND HOLD TIMES 

F .. =t'-l~ CEPAND CEl 

CP r VM 

~~:------~/~---
Wav.form 3 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

Wav.form 5 

VM=1.5V 

Wav.form 4 

SYNCHRONOUS RESET SETUP, 
PULSE WIDTH AND HOLD TIMES ('182, '183) 

iii. iiii 

CP 

Wav.form 8 

The shaded areas Indicate when the Input Is permitted to change for predictable output performance. 
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LOGIC PRODUCTS. 

COUNTERS FAST 54/74F160A, 54/74F161A, 54/74F162A, 54/74F163A 

'PiAiU'·' 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

VCC 

VOUT 
H~ ..... ...:t D.U.T. H:<>+ .... ---, 

RT r RL 

':' ':' ':' ':' ':' 

DEFINITIONS 

RL : Load resistor to GND; 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. 

APPLICATION 

+ Vee 

CEP 

CET 

CLOCK CP 

FAMILY 

54f74F 

54174F163A 

TERMINALCOUNT:6 

Figure A 

INPUT PULSE DEFINITIONS 

tw AMPlY) 

OV 

tTHLllf) ITLH!lr) 

tTLHlt,1 tTHL!I,) 

AMP IV) 

IW OV 

VM= 1.5V 

INPUT PULSE REQUIREMENTS I 
Amplllude I Rep. Rate I Pul •• Wlclth I tTLH I trHL I 

3.ey I 1MHz I 500n5 I 2.5no I 2.5no I 

TC 

SYNCHRONOUS MULTISTAGE COUNTING SCHEME 

H: ENABLE COUNT 
L: OISABLE COUNT 

H: ENABLE COUNT 
L = DISABLE COUNT 
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LOGIC PRODUCTS 

SHIFT REGISTER FAST 54/74F164 

MMi45 8·Bit Serlal·ln Parallel·Out Shift Register 

• Gated Serial Data inputs 
• Typical shift frequency 

of 90MHz 
• Asynchronous Master 

Reset 

TYPE 

74F164 

TYPICAL 'MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

90MHz 33mA 

• Fully buffered Clock and ORDERING CODE 
Data inputs 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

• Fully synchronous 
data transfers 

Vcc=5V :!:5%;TA=0·CIO +70·C Vcc=5V:!: 10%;TA= -55·Clo + 125·C 

Plastic DIP N74F164N 

Plastic SO N74F164D 

Ceramic DIP 

DESCRIPTION Ceramic LLCC 

NOTE 
The 'F164 is an S-blt edge-triggered shift so package is surtace·mounted micro·mlniature DIP available t984. 
register with serial data entry and an output LLCC Is.20-pln surtace·mounted leadless chip carrier. 

from each of the eight stages. Data is entered 
serially through one of two inputs (Dsa or 
Dsb); either input can be used as an active 
HIGH enable for data entry though the INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
other input. Both inputs must be connected 
together or an unused input must be tied 
HIGH. 

Data shifts one place to the right on each 
LOW-to-HIGH transition of the Clock (CP) 
input, and enters Into 0 0 the logical AND of 
the two Data inputs (Os.· Dsb) that existed 
one setup time before the rising clock edge. 
A LOW level on the Master Reset (MR) Input 
overrides. all other inputs and clears the 
register asynchronously, forcing all outputs 
LOW. 

PINS DESCRIPTION 
54/74F (U_L) 

High/Low 

Ds.,Dsb Data Inputs 1.0/1.0 

CP 
Clock Pulse Input 

1.0/1.0 
(Active Rising Edge) 

MR Master Reset Input 
1.0/1.0 

(Active Low) 

00-07 Outputs 50/33 

NOTE: 
One (1.0) FAST unit load is defined as: 20pA in the HIGH state and C.6mA In the LOW state. 

LOAD VALUE 
High/Low 

2OI'A/0.6mA 

2OI'A/0.6mA 

20,.A/0.6mA 

1.0mAl20mA 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

os. 
Dsb 

CP 

9 3 4 5 6 10 11 12 13 

Vee = Pin 14 
GND=Pin 7 

Signetlcs 

10 
11 

12 
13 
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LOGIC PRODUCTS 

SHIFT REGISTER 

'4'4i'41' 
LOGIC DIAGRAM 

Vo;;; = Pin 14 
GND= Pin 7 

MODE SELECT-TRUTH TABLE 

OPERATING MODE 
MR 

Reset (Clear) L 

H 

Shift H 
H 
H 

INPUTS 

CP D .. 

X X 

I I 
1 I 
1 h 
1 h 

OUTPUTS 

Dab Qo Q1 -
X L L -
I L qo -
h L qo -
I L qo -
h H qo -

Q7 

L 

qa 
qa 
qa 
qa 

FAST 54/74F164 

H = HIGH voltage level. 
h = HIGH voltage level one setup time prior to the LOW· 

to-HIGH Clock transition. 
L = lOW voltage level. 
I = LOW voltage level one setup time prior to the lOW­

to-HIGH Clock transition. 
q = Lower caSe letters Indicate the state of the refer· 

anced input (or Qutput).one setup time prior to the 
LOW·ta-HIGH Clock transition. 

X = Don't care. 
I = LOW·ta-HIGH Clock transition. 

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

PARAMETER 54F 74F UNIT 

Vce Supply voltage -0.5to +7.0 - 0.5 to + 7.0 V 

VIN Input voltage -0.5 to +7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

VOUT Voltage applied to output in HIGH output state -0.5 to +Vo;;; -0.5 to +Vo;;; V 

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55to +125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10l LOW-level output current 20 ,mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 
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LOGIC PRODUCTS 

SHIFT REGISTER FAST 54/74F164 

'i'iiiA' 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54174F164 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee = MIN, VIL = MAX, 10H = MAX, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

VIH = MIN I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vcc= MIN, VIH=MIN, VIL = MAX,loL '" MAX 0.35 0.5 V 

VIK Input clamp voltage Vcc=MIN,II=IIK -0.73 -1.2 V 

II Input current at maximum Input voltage Vec= MAX, VI= 7.0V 5 100 J.<A 

IIH HIGH·level input current Vcc=MAX, VI=2.7V 1 20 ".A 

IlL LOW·level input current Vcc= MAX, VI= 0.5V -0.4 -0.6 mA 

los Short·clrcult output current3 Vce= MAX -60 -80 -150 mA 

Icc Supply current4 (total) Vce= MAX 33 50 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. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample-and·hold techniques are preferable In order to 

minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests, In any sequence of parameter tests, lOS tests should be performed last. 

4, Measure ICC with the serial Inputs grounded, the clock Input at 2,4V, and a momentary ground, then 4.5V applied to Master Reset, and all outputs open. 

APPLICATION 

CLEAR------------------~~----------------~--------_. 

CLOCK----------~~----~~------------------__, 

OATA 

ENABLE 

On OIl 

'FI84 
H 

08 09 010 011 012 013 014 015 

The 'F164 can be cascaded to form synchronous shift registers of longer length. 
Here, two devices are combined to form a 16·bit shift register. 

Signetics 5·113 

0-
= 



LOGIC PRODUCTS 

SHIFT REGISTER FAST 54/74F164 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

54/74F 54F 74F 

TA= + 25°C TA,Vee TA, Vce 

PARAMETER TEST CONDITIONS 
Vee = +5.OV Mil Com'l 

CL=50pF CL=5OpF CL=5OpF 
RL=5OOO RL=5OOO RL = 5000 

Min Typ Max Min Max Min Max 

'max Maximum Shift Frequency Waveform 1 80 90 80 

tpLH Propagation Delay 
Waveform 1 

4.5 6.0 8.0 4.5 9.0 
tpHL CP to Qn 5.0 7.5 10 5.0 11 

tpHL 
Propagation Delay 

Waveform 2 5.5 10.5 13 8.5 14 MR to Qn 

NOTE 
Subtract 0.2n5 from minimum values for SO package. 

AC SETUP REQUIREMENTS 

54174F 54F 74F 

TA= + 25°C TA, Vee TA, Vee 

PARAMETER TEST CONDITIONS 
Vee = +5.OV Mil Com'l 

CL=5OpF CL=5OpF CL=5OpF 
RL=5001l RL=5OOIl RL = 5000 

Min Typ Max Min Max Min Max 

to (H) Setup Time, HIGH or LOW 7.0 7.0 
toIL) A or B to CP 7.0 7.0 

Waveform 3 
th(H) Hold Time, HIGH or LOW 1.0 1.0 
th(L) A or B toCP 1.0 1.0 

tw(H) 
CP Pulse Width, HIGH or LOW Waveform 1 

4.0 4.0 
twILl 7.0 7.0 

twILl MR Pulse Width LOW Waveform 2 7.0 7.0 

tree 
Recovery Time 

Waveform 2 7.0 7.0 
MRtoCP 
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LOGIC PRODUCTS 

SHIFT REGISTER 

'#'4i'4'4 
AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS AND 
CLOCK PULSE WIDTH 

Waveform 1 

FAST 54/74F164 

MASTER RESET PULSE WIDTH, MASTER RESET TO 
OUTPUT DELAY AND MASTER RESET TO 

CLOCK RECOVERY TIME 

MR~ 

F'W(L)-~'reC1 
ep __ ~ ______ -JlrV-M-------

I-IPHL-I 

\,-~M~~/ 
Waveform 2 

DATA SETUP AND HOLD TIMES 

VM= 1.5V 

The shaded areas indicate when the input Is permitted to change for predictable output performance. 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM· POLE OUTPUTS 

Vee 

VOUT 
O.U.T. Htqt ..... --., 

DEFINITIONS 

RL = Load resistor to GND; 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. 

FAMILY 

54174F 

Signetics 

INPUT PULSE DEFINITIONS 

IW AMPIVI 

OV 

ITHLltfl tTLH(t,1 

tTLHlt,1 tTHLlff) 

AMPIVI 

tw ov 

vM=1.5V 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep. Rote I Pulae Width I tTlH I trHL 

3.0V L lMHz J 500ns L 2.5no l 2.5no 
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LOGIC PRODUCTS 

COUNTERS 

M¥i#'i 
• Synchronous counting 

and loading· 
• Up/down counting 
• Modulo 16 binary counter 

- 'F169 
• BCD decade counter 

- 'F168 
• Two Count Enable inputs 

for n·bit cascading 
• Positive edge·triggered 

clock 
• Built·in lookahead carry 

capability 
• Presettable for 

programmable operation 

DESCRIPTION 
The 'F168 Is a synchronous, presettable 
BCD decade up/down counter featuring an 
internal carry look·ahead for applications 
in high·speed counting designs. Synchro· 
nous operation is provided by having all 
flip·flops clocked simultaneously so that 
the outputs change coincident with each 
other when so instructed by the Count En· 
able inputs and internal gating. This mode 
of operation eliminates the output spikes 
which are normally associated with asyn· 
chronous (ripple clock) counters. A buf· 
fered Clock input triggers the flip·flops on 
the LOW·to·HIGH transition of the clock. 

The counter is fully programmable; that is, 

FAST 54174F168. 54174F169 

'F168 - 4·Bit Up/Down BCD Decade Synchronous Counter 
'F169 - 4·Bit Up/Down Binary Synchronous Counter 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F168 50mA 

74F169 50mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc=5V :!:5%; TA=O·C to +70·C Vcc = 5V :!: 10%; TA = - 55·C to + 125·C 

Plastic DIP N74F168N • N74F169N 

Plastic SO N74F168D • N74F169D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surface-mounted micro-miniature DIP available 1984. 
LLCC Is 20·pln surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

CEP 
Count Enable Parallel Input 1.0/1.0 
(Active LOW) 

CET 
Count Enable Trickle Input 1.0/2.0 
(Active LOW) 

CP 
Clock Pulse Input 1.0/1.0 
(Active Rising Edge) 

Do-D3 Parallel Data Inputs 1.0/1.0 

PE 
Parallel Enable Input 1.0/1.0 
(Active LOW) 

U/D Up·Down Count Control Input 1.0/1.0 

0 0-03 Flip·Flop Outputs 50/33 

TC 
Terminal Count Output 50/33 
(Active LOW) 

LOAD VALUE 
High/Low 

20"A/0.6mA 

20"Al1.2mA 

20"AlO.6mA 

20"A/0.6mA 

20"A/0.6mA 

20"A/0.6mA 

1.0mAl20mA 

1.0mAl20mA 

the outputs may be preset to either level. NOTE 

One (1.0) FAST unit load is defined as: 20pA in the HIGH state and O.6mA in the LOW state. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F168 'F169 

! I i i i 
PE Do °1 °2 03 

1- UlD 

2- CP 
TC 0--15 

7-<: CEP 

10-<: CET 
00 °1 °2 03 

14 13 12 11 

Vee = Pin 16 
GND=Pin B 
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LOGIC PRODUCTS 

COUNTERS 

'i'il'A!;' 
Presetting is synchronous with the clock 
and takes place regardless of the levels of 
the Count Enable inputs. A LOW level on 
the Parallel Enable (~) input disables the 
counter and causes the data at the Dn in­
put to be loaded into the counter on the 
next LOW-to-HIGH transition of the clock. 

The direction of counting is controlled by 
the Up/Down (U/D) input; a HIGH will 
cause the count to increase, a LOW will 
cause the count to decrease. 

LOGIC DIAGRAM, 'F168 

vce =Pln16 
GND=Pln 8 
( ) = Pin Numbers 

FAST 54/74F168, 54/74F169 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In­
strumental in accomplishing this function 
are two Count Enable inputs (CET.CEP) 
and a Terminal Count (TC) output. Both 
Count Enable inputs must be LOW to 
count. The CET input is fed forward to en­
able the TC output. The TC output thus 
enabled will produce a LOW output pulse 

Signetics 

with a duration approximately equal to the 
HIGH level portion of the 0 0 output. This 
LOW level TC pulse is used to enable suc­
cessive cascaded stages. See Figure A for 
the fast synchronous multistage counting 
connections. 

The 'F169A is identical except that it is a 
Modulo 16 counter. 
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LOGIC PRODUCTS 

COUNTERS 

·a'4it#4 
LOGIC DIAGRAM, 'F189 

5·118 

Vee = Pin 16 
GND= Pin 8 
( ) = Pin Numbers 

LEAST SIGNIFICANT 
4·81T COUNTER 

FAST 54/74F168, 54/74F169 

SYNCHRONOUS MULTISTAGE COUNTING SCHEME 

Figure A 

Signetics 

MOST SIGNIFICANT 
4·81T COUNTER 



LOGIC PRODUCTS 

COUNTERS FAST 54/74F168. 54/74F169 

"'MiAMi 
FUNCTIONAL DESCRIPTION 

The 'F168 and 'F168 use edge·trlggered 
J·K·type fllp·flops and have no constraints 
on changing the control or data input slg· 
nals in either state of the Clock. The only 
requirement Is that the various Inputs at· 
taln the desired state at least a setup time 
before the rising edge of the Clock and reo 
main valid for the recommended hold time 
thereafter. The parallel load operation 
takes precedence over the other opera· 
tions, as Indicated In the Mode Select 
Table. When PE Is LOW, the data on the 
Do-D3 Inputs enter the fllp·flops on the 
next rising edge of the Clock. In order for 
counting to occur, both eEP and m 
must be LOW and PE" must be HIGH; the 
uJi) Input then determines the direction of 
counting. The Terminal Count (fe) output 
Is normally HIGH and goes LOW, provided 
that ~is LOW, when a counter reaches 
zero in the Count Down mode or reaches 9 
(15 for the 'F169) In the Count Up mode. 
The TC output state is not a function of 
the Count Enable Parallel (CEP) input 
level. The TC output of the 'F168 decade 
counter can also be LOW In the illegal 
states 11, 13 and 15, which can occur 

when power Is turned on or via parallel 
loading. If an Illegal state occurs, the 
'F168 will return to the legitimate se· 
quence within two counts. Since the fC 
Signal Is derived by decoding the fIIp·flop 
states, there exists the possibility of de· 
coding spikes on TC. For this reason the 
use of m as a clock signal Is not recom· 
mended (see logic equations below). 

1) Count Enable = CEPoCET 0 PE 
2) Up: TC = QooQ3o(Uf5joCE'F 
3) Down: TC = QOoQloa2oQ3o(UfD)oCET 

MODE SELECT TABLE 

iiE CEP CEi' 

L X X 

H L L 

H L L 

H H X 
H X H 

H = HIGH Voltage Level 
L = lOW Voltage Level 
X = Immaterial 
X = Don't Care 

UfO Action on Rising 
Clock Edge 

X Load (Dn - an) 

H Count Up 
(Increment) 

L Count Down 
(Decrement) 

X No Change (Hold) 
X No Change (Hold) 

MODE SELECT-FUNCTION TABLE 

INPUTS 
OPERATING MODE 

CP UfO CEP 

ParaJlel Load t X X 
t X X 

Count Up t h I 

Count Down t I I 

Hold (do nothing) t X h 
t X X 

H = HIGH vortage level steady state 
h = HIGH voltage level one setup time prior to the LOW-te-HIGH clock transition 
L = LOW voltage Jevel steady state 
, = LOW vortage level one setup time prior to the LOW-ta-HIGH clock transition 
X = Don't care 

CET 

X 
X 

I 

I 

X 
h 

q = Lower case letters indicate the state of the referenced output prior to the LOW-ta·HIGH clock transition 
r = LOW-ta-HIGH clock transition 

NOTE 

PE 

t 
I 

h 

h 

h 
h 

STATE DIAGRAMS 

'F168 

'F169 

On 

I 
h 

X 

X 

X 
X 

--_ COUNT DOWN 
_COUNTUP 

--- COUNT DOWN 
_COUNT UP 

OUTPUTS 

Qn 

L 
H 

Count Up 

Count Down 

qn 
qn 

a. The TC Is LOW when C"E'T is LOW and the counter is at Terminal Count. Terminal Count Up is (HHHH) and Terminal Count Down is (LLlL) for '169A. 
The TC is LOW when CEr is LOW and the counter is at Terminal Count. Terminal Count Up is (HLLH) and Terminal Count Down is (LLLL) for '168A. 

Signefics 

TC 

(a) 
(a) 

(a) 

(a) 

(a) 
H 
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LOGIC PRODUCTS 

COUNTERS FAST 54174F168, 54/74F169 

'PiM';:" 
ABS.OLUTE 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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55 to + 125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vec Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH-level Input voltage 2.0 V 

Vll LOW-level input voltage 0.8 V 

11K Input clamp current -18 mA 

10H HIGH-level output current -1 mA 

10l LOW-level output current 20 mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

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

PARAMETER TEST CONDITIONS1 
54174F168, 'F169 

UNIT 
Min Typ2 Max 

VOH HIGH-level output voltage Vcc = MIN, VIH = MIN, Mil 2.5 3.4 V 
Vll = MAX, 10H = MAX Com'l 2.7 3.4 V 

Vcc= MIN, Mil 0.35 0.5 V 
VOL LOW-level output voltage VIH=MIN, 10l=MAX 

Com'l 0.35 V Vll=MAX 0.5 

VIK Input clamp voltage Vcc=MIN,II=IIK -0.73 -1.2 V 

Input current at maximum PE input 100 p.A 
II input voltage Vcc=MAX VI=7.0V 

Other inputs 100 p.A 

PE input 20 p.A 

IIH HIGH-level input current Vcc= MAX VI=2.7V CET input 20 "A 
Other Inputs 20 p.A 

CET input -1.2 mA 
III LOW-level input current Vcc=MAX VI=0.5V 

Other inputs -0.6 mA 

los Short-circuit output current3 Vcc=MAX -60 -150 mA 

Icc Supply current4 (total) Vcc=MAX 50 75 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, T A = 25 DC. 
3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. ICC Is measured after applying a momentary 4.SV, then ground to the clock Input with all other inputs grounded and outputs open. 
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LOGIC PRODUCTS 

COUNTERS FAST 54/74F168, 54/74F169 

'4'41'41 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics lOGIC App Note 202, 

"Testing and Specifying FAST logic.") 

54/74F 54F 74F 

TA"" + 25°C TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vcc "" +5.0V Mil Com'l 
CL ""50pF CL",,50pF CL",,50pF 
RL",,50011 RL",,50011 RL",,50011 

Min Typ Max Min Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 115 90 

tpLH Propagation delay 
Waveform 1 

3.0 6.5 8.5 3.0 9.5 
tpHL CP to an (PE, HIGH or lOW) 4.0 9.0 11.5 4.0 13.0 

tpLH Propagation delay 
Waveform 1 

5.5 12.0 15.5 5.5 17.0 
tpHL CPtoTC 4.0 8.5 11.0 4.0 12.5 

t pLH Propagation delay 
Waveform 2 

2.5 4.5 6.0 2.5 7.0 
tpHL CE'Fto TC 2.5 6.0 8.0 2.5 9.0 

tpLH Pr~agation delay .Waveform 3 3.5 8.5 11.0 3.5 12.5 
tpHL U/O to TC ('F168) 4.0 12.5 16 4.0 17.5 

tpLH Propagation delay 
Waveform 3 3.5 8.5 11.0 3.5 12.5 

tpHL U/O to TC ('F169) 4.0 8.0 10.5 4.0 12.0 

NOTE 
Subtract O.2ns from minimum values for SO package . 

. AC SETUP REQUIREMENTS 

54/74F 54F 74F 

TA"" +2SOC TA'VCC TA, Vcc 

PARAMETER TEST CONDITIONS Vcc "" +S.OV Mil Com'l 
CL",,50pF CL""SOpF CL",,50pF 
RL",,50011 RL",,50011 RL",,50011 

Min Typ Max Min Max Min Max 

t.(H) Setup time, HIGH or lOW 
Waveform 4 4.0 4.0 

t.(l) On to CP 4.0 4.0 

th(H) Hold time, HIGH or lOW 
Waveform 4 

3.0 3.0 
th(l) On to CP 3.0 3.0 

t.(H) Setup time, HIGH or lOW 
Waveform 5 5.0 5.0 

t.(l) CEP or CET to CP 5.0 5.0 

th(H) Hold time, HIGH or lOW Waveform 5 0 0 
th(l) CEP or CET to CP 0 0 

t.(H) Setup time, HIGH or lOW 
Waveform 4 8.0 11.0 

t.(l) PE to CP 8.0 7.0 

th(H) Hold time, HIGH or lOW 
Waveform 4 0 0 

th(l) PE to CP 0 0 

t.(H) Se.!.up time, HIGH or lOW Waveform 6 11.0 11.0 
t.(l) U/O to CP ('F168) 16.5 16.5 

t.(H) Setup time, HIGH or lOW 
Waveform 6 

11.0 11.0 
t.(l) uto to CP ('F169) 7.0 7.0 

th(H) Hold time, HIGH or lOW 
Waveform 6 0 0 

th(l) U/1)to CP 0 0 

tw(H) CP pulse width, 
waveform 1 

4.0 4.0 
tw(l) HIGH or lOW 6.0 6.0 

Signetics 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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LOGIC PRODUCTS 

COUNTERS FAST 54/74F168. 54/74F169 

'iif"M' 
WAVEFORM (Typical Load, Count, and Inhibit Sequences) 
Illustrated below is the following sequence for the 'F168. The operation of the 'F169 is similar. 

1. Load (preset) to BCD seven 3. Inhibit 
2. Count up to eight, nine (maximum), zero, one, and two 4. Count down to one, zero (minimum), nine, eight, and seven 

5·122 

DATA 
INPUTS 

LOAD L-J 
I 

°1 ..J Ii -,1..._ , 
O2 .J I'-lL._ 

03 ' '''-I' -, 
CP I 

-

-

CEPANDCET "''''-1--~-------~ 
• II , , 

01 --r-Tl!-_____ ~d 1\ L _____ --11 
-- 'I I I I 

02::~~ ____________ ~1 ______ ~:~1 ____________ ~r--
II I I 

03::~~---~ ___ ~ __ +1~1 __ ~ L--
,. , I 

---, .1 LJ I 1 
TC __ J ,I I I 

: 7 I I 8 1 21 2 I 2 1 1 

LJ 
I II--COUNTUP-' --l .. *I .... INHIBIT-! ... I .... --COUNTDOWN_ --LOAD 
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LOGIC PRODUCTS 

COUNTERS 

'4'4!U¥4' 
AC WAVEFORMS 

CP 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

I;:=lltMAX1 __ ,""", 
L'W(H)_C:'W(L):::J vM -l 
I=-'PHl~ -I-'PLH I 

QnANDTc-----'\VM '''V-M----

Wavelorm 1 

PROPAGATION DELAYS U/D CONTROL 
TO TERMINAL COUNT OUTPUT 

Wavelorm 3 

COUNT ENABLE SETUP AND HOLD TIMES 

Qn ______ c_O_U_NT-J~~ ________________ N_O_C_H_A_NG __ E 

Waveform 5 
VM= 1.5V 

FAST 54/74F168. 54/74F169 

PROPAGATION DELAYS CET INPUT TO 
TERMINAL COUNT OUTPUT 

Waveform 2 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

UP/DOWN CONTROL SETUP AND 
HOLD TIMES 

Waveform 6 

The shaded areas indicate when the input ,s permItted to change for predictable output performance 

SigneHcs 5·123 
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COUNTERS 

'Pi*Ug!' 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

DEFINITIONS 

RL = Load resistor to GND; see AC CHARACTERISTICS lor value. 
CL = Load capacitance Includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT = Termination resistance should be equal to loUT of pulse 

generators. 

FAMILY 

54/74F 

5·124 Signetics 

FAST 54/74F168,54/74F169 

INPUT PULSE DEFINITIONS 

IW AMPCVI 

ov 

ITHUIII ITlHII,I 

ITlHII,I ITHLIIII 

AMP IV) 

IW OV 

VM=1.5V 

INPUT PULSE REOUIREMENTS 

AmpHlud. 1 Rop. Rite J Pula. Width 1 trLH J trHL 

3.0V 1 1MHz 1 500ns 1 2.5n5.1 2.5ns 



LOGIC PRODUCTS 

HEX D FLIP-FLOP 

'P'49';;' 
• Six edge-triggered 

Ootype flip-flops 
• Three speed-power 

ranges available 
• Buffered common Clock 
• Buffered, asynchronous 

Master Reset 

DESCRIPTION 

FAST 54/74F174 

Hex 0 Flip-Flop 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74F174 100MHz 30m A 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc=5V :!:5%;TA=0·Cto +70·C vcc = 5V :!: 10%; TA = - 55·C to + 125·C 

Plastic DIP N74F174N 

Plastic SO N74F1740 

Ceramic DIP 

Ceramic LLCC 
The 'F174 has six edge-triggered [).type flip· NOTE 

flops with individual 0 inputs and 0 outputs. so package is surface·mounted micro·miniature DIP available 1984. 
The common buffered Clock (CP) and Master LLCC is 20·pin surface·mounted lead less chip carrier. 

Reset (MRl Inputs load and reset (clear) all 
flip-flops simultaneously. 

The register is fully edge triggered. The state INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
of each 0 input, one setup time before the 
LOW·ta-HIGH clock transition, is transferred 
to the corresponding flip·flop's 0 output. 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 
LOAD VALUE 

High/Low 

All outputs will be forced LOW independently 5 
of Clock or Data inputs by a LOW voltage 
level on the MR input. The device Is useful 
for applications where the true output only 
is required and the Clock and master Reset 
are common to all storage elements. 

00.05 Data Inputs 1.0/1.0 20~0.6mA 

CP 
Clock Pulse Input 

1.0/1.0 20~0.6mA 

PIN CONFIGURATION 

(Active Rising Edge) 

MR 
Master Reset Input 1.0/1.0 20~/0.6mA (Active Low) 

00·05 Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST unll load is defined as: 20pA in the HIGH slate and 0.6mA In Ihe LOW slale. 

LOGIC SYMBOL 

9 

Vee =Plnl6 
GND= Pin 8 

11 13 14 

10 12 15 

Signetics 

LOGIC SYMBOL (IEEEIIEC) 

11 

13 

14 

10 

12 

15 
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lU\:>I\"'I'I<UUUU:; 

HEX D FLIP-FLOP 

'P't"42'" 
LOGIC DIAGRAM 

D 0 

Vee = Pin 16 
GND=Pln8 
( ) = Pin Numbers 

FUNCTION TABLE 

OPERATING INPUTS 
MODE MR CP On 

Reset (clear) L X X 
Load "1" H I h 
Load "0" H I I 

(2) 

00 

Dl 
(4) 

OUTPUTS 

Qn 

L 
H 
L 

D 0 

(5) 

01 

D 0 

(7) 

02 

H = HIGH voltage level steady state 

D3 
(11) 

D 0 

h = HIGH voltage level one setup time prior to the LOW· 

to-HIGH clock transition. 
L = LOW Yoltage level steady state. 
I = LOW voltage level one setup time prior to the LOW· 

to-HIGH clock transition. 
x = Don't care. 
I =LOW·to·HIGH clock transition. 

D 0 

FAST 54/74F174 

DS 
.(14) 

D 0 

(15) 

05 

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) , 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.510 +7.0 -0.510 +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·alr temperature range -55to +125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

IOl LOW·level output current 20 mA 

Mil -55 125 'C 
TA Operating free·air temperature 

Com'l 0 70 'C 
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LOGIC PRODUCTS 

HEX D FLIP-FLOP FAST 54/74F174 

M4!J!M 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
54n4F174 

Typ2 
UNIT 

Min Max 

Vee = MIN, V'l= MAX, 10H= MAX, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

V'H= MIN I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vee= MIN, V'H= MIN, V'l= MAX, 10l= MAX 0.35 0.5 V 

V'K Input clamp voltage Vee= MIN, 1,= I'K -0.73 -1.2 V 

I, Input current at maximum Input voltage Vee=MAX, V,=7.0V 5 100 !LA 

I'H HIGH·level input current Vee=MAX, V,=2.7V 1 20 !LA 

I'l LOW·level Input current Vee=MAX, V,=0.5V - 0.4 -0.6 mA 

los Short·eircult output current3 Vcc= MAX -60 -80 -150 mA 

Icc Supply current4 (total) Vee= MAX 30 45 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. Not more than one output should be shorted at a time. For testing 'OS. the use of hIgh-speed test apparatus and/or sample-snd-hold techniques are preferable in order to 

minimize Internal heating and more accurately reflect operational values. OtherwIse, prolonged shorting of a HIGH output may raise the chip temperature well above 
normal and thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ICC Is measured after a momentary ground, then 4.5V Is applied to clock, with 4.5V applied to a/l Data and MR Inputs and all outputs open. 

AC CHARACTERISTICS (When measured In accordance with the procedures outlined In Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

54n4F S4F 74F 

TA= +2SoC TA, Vee TA, Vee 

PARAMETER TEST CONDITIONS Vee = +5.0V Mil Com'l 
Ca. =50pF Cl=SOpF CL=50pF 
Rl = 5000 Rl = 5000 Rl =5000 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency Waveform 1 80 100 80 

tplH Propagation Delay 
Waveform 1 3.5 5.5 8.0 3.5 9.0 

tpHl CP to On 4.5 7.0 10 4.5 11.0 

tpHl Propagation Delay 
Waveform 3 5.0 10 14 5.0 15.0 

MR to On 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC SETUP REQUIREMENTS 
54n4F 54F 74F 

TA= +25°C TA,Vee TA, Vee 

PARAMETER TEST CONDITIONS Vee = +5.0V Mil Com'l 
Ca.=50pF Cl =50pF Cl=SOpF 
Rl = 5000 RL=sooil RL = 5000 

Min Typ Max Min Max Min Max 

t.(H) Setup Time, HIGH or LOW Waveform 2 4.0 4.0 
t.(L) On to CP 4.0 4.0 

th(H) Hold Time, HIGH or LOW 
Waveform 2 

0 0 
th(L) On toCP 0 0 

tw(H) CP Pulse Width, HIGH or LOW Waveform 1 4.0 4.0 
tw(L) 6.0 6.0 

tw (l) MR Pulse Width LOW Waveform 3 5.0 5.0 

tree 
Recovery Time 

Waveform 3 5.0 5.0 
MRtoCP 

Signetics 

UNIT 

MHz 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 
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LOGIC PRODUCTS 

HEX 0 FLIP-FLOP 

'i'41'#' 
AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS AND 
CLOCK PULSE WIDTH 

Waveform 1 

FAST 54/74F174 

DATA SETUP AND HOLD TIMES 

The shaded areas indicate when the input is permitted to change for predictable 
output performance 

Waveform 2 

MASTER RESET TO OUTPUT DELAY, MASTER RESET 
PULSE WIDTH, AND MASTER RESET RECOVERY TIME 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

DEFINITIONS 

VM= 1.5V 

Waveform 3 

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

FAMILY 
CHARACTERISTICS for value. 

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

INPUT PULSE DEFINITIONS 

~---------IW----------~ AMP (VI 

~~------------~~1-~-----oV 

ITHl(lfl 

tTlH(tr) ITHL(l11 

Ir.::~----------::::::::"Ii.---t--- AMP (VI 

~------IW------~ 

VM = 1.5V 

OV 

INPUT PULSE REQUIREMENTS 

AmpUludo 1 Rop. Rote 1 Puloo Width. 1 trLH 1 trHL 

3.0V 1 lMHz 1 500n8 1 2.5n. 1 2.5n. 



LOGIC PRODUCTS 

QUAD D FLIP-FLOP 

• Four edge-triggered 
Ootype flip-flops 

• Three speed-power 
ranges available 

• Buffered common Clock 
• Buffered, asynchronous 

Master Reset 
• True and complement 

output 

DESCRIPTION 

The 'F175 Is a quad, edge-triggered Ootype 
flip-flop with individual 0 inputs and both 0 
and a outputs. The common buffered Clock 
(CP) and Master Reset (MR) inputs load and 
reset (clear) all flip-flops simultaneously. 

The register is fully edge triggered. The state 
of each 0 input, one setup time before the 
LOW-ta-HIGH clock transition, Is transferred 
to the corresponding flip-flop's 0 output. 

All 0 outputs will be forced LOW Indepen­
dently of Clock or Data Inputs by a LOW 
voltage level on the MR input. The device is 
useful for applications where both true and 
complement outputs are required, and the 
Clock and Master Reset are common to all 
storage elements. 

PIN CONFIGURATION 

iiII 1 

00 2 

FAST 54/74F175 

Quad 0 Flip-Flop 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74F175 140MHz 22.5mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :t5%;TA=O·Cto +70·C Vcc=5V :t10%;TA= -55·Cto + 125·C 

Plastic DIP N74F175N 

Plastic SO N74F1750 

Ceramic DIP S54F175F 

Ceramic LLCC S54F175G 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pln surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

00-03 Data Inputs 1.0/1.0 20~/0.6mA 

CP 
Clock Pulse Input 

1.0/1.0 20~/0.6mA 
(Active Rising Edge) 

MR 
Master Reset Input 

1.0/1.0 20"A/0.6mA (Active Low) 

00-03 True Outputs 50/33 1.0mA/20mA 

0 0-03 Complement Inputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST unit load Is defined as: 20pA In the HIGH state and 0.6mA In the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

4 5 12 13 

I I I I 
8- CP DO 01 02 03 

1 -< MR 
00 00 01 01 02 02 03 03 

~ ~ ~ t ~ 1'0 ~ ~5 
Vee =Pin 16 
GND= Pin 8 
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QUAD D FLIP-FLOP 

'P,ii'41' 
LOGIC DIAGRAM 

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

MODE SELECT -FUNCTION TABLE 

oj 
(6) 

Da 
(12) 

03 
(13) 

FAST 54/74F175 

(15) 

il3 03 

INPUTS OUTPUTS 
H =.HIGH voltage level ~teady state. OPERATING MODE 

MR CP On 

Reset (clear) L X X 

Load "1" H t h 

Load "0" H t I 

Qn Qn 

L H 

H L 

L H 

h .::= HIGH voltage level one setup time prior to the LOW· 
to-HIGH clock transition. 

l = LOW voltage level steady state. 
I = LOW voltage level one setup time prior to the LOW· 

to-HIGH clock transition. 
X = Don't care. 
I = LOW-ta-HIGH clock transition. 

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

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to + 5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state· 40 40 mA 

TA Operating free-air temperature range -55 to + 125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10l LOW·level output current 20 mA 

Mil -55 125 ·C 
TA Operating free·air temperature 

Com'l 0 70 ·C 
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LOGIC PRODUCTS 

QUAD D FLIP-FLOP FAST 54/74F175 

'P'49'#4 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54174F/75 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc= MIN, VIL = MAX,loH = MAX, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

VIH = MIN I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vcc= MIN, VIH = MIN, VIL = MAX,loL = MAX 0.35 0.5 V 

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

II Input current at maximum input voltage Vcc= MAX, VI= 7.0V 5 100 /LA 

IIH HIGH·level input current Vcc= MAX, VI= 2.7V 1 20 ~ 

IlL LOW·level input current V cc = MAX, VI = 0.5V -0.4 -0.6 mA 

los Short·circuit output current3 Vcc= MAX -60 -80 -150 mA 

Icc Supply current4 (total) Vcc=MAX 22.5 34 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. Not more than one output should be shorted at a time. For testing lOS. the use 01 high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini· 

mlze internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. With all outputs open and 4.5V applied to all Data and Master Reset inputs, ICC ;8 measured after a momentary ground, the 4.5V is applied to clock. 

AC CHARACTERISTICS (When measured In accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

54174F 54F 74F 

TA= + 25°C TA, Vce TA, Vee 

PARAMETER TEST CONDITIONS Vee = +5.0V Mil Com'l 
CL=50pF CL=50pF CL =50pF 
RL = 5000 RL = 5000 RL=5000 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency Waveform 1 100 140 100 100 

tpLH Propagation Delay 
Waveform 1 

4.0 5.0 6.5 3.5 8.5 4.0 7.5 
tpHL CP to an or an 4.0 6.5 8.5 4.0 10.5 4.0 9.5 

tpHL 
Propagation Delay 

Waveform 3 4.5 9.0 11.5 4.5 15 4.5 13 
MR to an 

tpLH 
Propagation Delay 

Waveform 3 4.0 6.5 8.0 4.0 10 4.0 9.0 MR to an 
NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC SETUP REQUIREMENTS 

54174F 54F 74F 

TA= +25°C TA,Vee TA'VCC 

PARAMETER TEST CONDITIONS Vee = +5.0V Mil Com'l 
CL=50pF CL=50pF CL=50pF 
Rt.=5000 RL=5000 RL = 5000 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 
Waveform 2 

3.0 3.0 3.0 
tall) Dn toCP 3.0 3.0 3.0 

th(H) Hold Time, HIGH or LOW 
Waveform 2 

1.0 1.0 1.0 
th(L) Dn toCP 1.0 1.0 1.0 

tw(H) 
CP Pulse Width, HIGH or LOW Waveform 1 

4.0 4.0 4.0 
tw(L) 5.0 5.0 5.0 

tw(L) MR Pulse Width LOW Waveform 3 5.0 5.0 5.0 

trec 
Recovery Time 

Waveform 3 5.0 5.0 5.0 
MRtoCP 

Signetics 

UNIT 
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LOGIC PRODUCTS 

QUAD D FLIP-FLOP 

M4fJi4W 
AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

1!..'w(H)!:MAX ---j 
~1w(L)~ 

Cp---,,"M ~"M '--

Qn--+--"': 

Qn---'--JI 

Waveform 1 

DATA SET·UP AND HOLD TIMES 

Waveform 2 

YM~'·5Y 

FAST 54/74F175 

MASTER RESET TO OUTPUT DELAY, 
MASTER RESET PULSE WIDTH, AND 

MASTER RESET RECOVERY TIME 

Waveform 3 

The shaded areal Indicate when the Input Is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM· POLE OUTPUTS 

Vee 

VIN VOUT 

HQt-.-f D.U.T. H~_-..., 

RT 

DEFINITIONS 

RL = Load resistor to GND; 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. 

FAMILY 

54/74F 

5·132 Signetics 

INPUT PULSE DEFINITIONS 

IW AMP (V) 

OV 

ITHL(I,) 'TLH(I,) 

'TLH(") 'THLII') 

AMP (V) 

'w OV 

VM = 1.5V 

INPUT PULSE REQUIREMENTS 

Amplilude J Rep. Rate I Pul •• Wldlh I 'TLH I trHL 

3.0Y J lMHz I 500ns I 2.500 I 2.500 



LOGIC PRODUCTS 

ARITHMETIC LOGIC UNIT 
, 

'MA" .. ""·'" 
• Provides 16 arithmetic 

operations: ADD, 
SUBTRACT, COMPARE, 
DOUBLE, plus 12 other 
arithmetic operations 

• Provides all 16 logic 
operations of two 
variables: Exclusive·OR, 
Compare, AN 0, NAN 0, 
NOR, OR, plus 10 other 
logic operations 

• Full lookahead carry for 
high·speed arithmetic 
operation on long words 

• 40% faster than '5181 
with only 30% '5181 
power consumption 

DESCRIPTION 

The 'F181 is a 4-bit high-speed parallel 
Arithmetic Logic Unit (ALU). Controlled by 
the four Function Select inputs (SO-S3) 
and the Mode Control input (M), it can per­
form all the 16 possible logic operations or 
16 different arithmetic operations on ac­
tive HIGH or active LOW operands. The 
Function Table lists these operations. 

PIN CONFIGURATION 

FAST 54174F181 

4·Bit Arithmetic Logic Unit 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F181 7.0 ns 43mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc=SV ::tS%;TA=O·CID +70·C Vcc=SV::t 10%;TA= -SS·CID + 12S·C 

Plastic DIP N74F181N 

Plastic SO N74F181D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is 8urtace-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

M Mode Control Input 1.0/1.0 

Ao-A3' Bo-B2 Operand Inputs 1.0/1.0 

SO-S3 Function Select Inputs 1.0/1.0 

Cn Carry Input 1.0/1.0 

Fo-F3' A = B, Cn+4 Outputs 50/33 

G Carry Generate Output 50/33 

P Carry Propagate Output 50/33 

NOTE 
One (1.0) FAST unit load is defined as: 20pA in the HIGH state and O.6mA in the LOW state. 

LOAD VALUE 
High/Low 

20~/0.6mA 

2OI'A/0.6mA 

20I'A/0.6mA 

2OI'A/0.6mA 

1.0mA/20mA 

1.0mA/20mA 

1.0mA/20mA 

When the Mode Control input (M) is HIGH, 
all internal carries are inhibited and the 
device performs logic operations on the 
individual bits as listed. When the Mode 
Control Input is LOW, the carries are en­
abled and the device performs arithmetic 
operations on the two 4-bit words. The de-

vice incorporates full internal carry look­
ahead and provides for either ripple carry 
between devices using the Cn+ 4 output, or 
for carry lookahead between packages 
using the signals is" (Carry Propagate) and 
G (Carry Generate). j5" and G are not af­
fected by carry in. When speed require-

LOGIC SYMBOL 

ACTIVE HIGH OPERANDS 

M 

So 

2 1 23 22 21 20 19 18 

A=B 

9 1Q 11 13 

ACTIVE LOW OPERANDS 
21 23222120 1918 

,. 
14 

17 

15 

,. 
M 

So 
5, 
5. 

A'" B 14 

VCC=Pln 24 
GND=Pln 12 • 

Signetics 
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LOGIC PRODUCTS 

ARITHMETIC LOGIC UNIT 

'G""n.I •. ,, 
ments are not strlr]gent, it can be used in a 
simple ripple carry mode by connecting 
the Carry output (Cn +4) signal to the Carry 
input (Cn) of the next unit. For high-speed 
operation the device is used In conjunc­
tion with the '182 carry lookahead circuit. 
One carry lookahead package is required 
for each group of four '181 devices_ Carry 
lookahead can be provided at various 
levels and offers high-speed capability 
over extremely long word lengths_ 

The A = B output from the device goes 
HIGH when all four F outputs are HIGH 
and can be used to indicate logic equiva-

LOGIC DIAGRAM 

lence over 4 bits when the unit Is in the 
subtract mode. The A = B output is open 
collector and can be wired-AND with other 
A = B outputs to give a comparison for 
more than 4 bits. The A = B signal can also 
be used with the Cn + 4 signal to indicate 
A>B and A<B. 

The Function Table lists the arithmetic 
operations that are performed without a 
carry in. An incoming carry adds a one to 
each operation. Thus, select code LHHL 
generates A minus B minus 1 (2s comple­
ment notation) without a carry in and gen­
erates A minus B when a carry is applied. 

FAST 54/74F181 

Because subtraction Is actually performed 
by complementary addition (1s comple­
ment), a carry out means borrow; thus, a 
carry is generated when there Is no under­
flow and no carry is generated when there 
is underflow. 

As indicated, this device can be used with 
either active LOW inputs producing active 
LOW outputs or with active HIGH inputs 
producing active HIGH outputs. For either 
case the table lists the operations that are 
performed to the operands labeled inside 
the logic symbol. 

80 Ai 81 A2 82 A3 83 

5·134 
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Vcc = Pin 24 
GND= Pin 12 
( ) = Pin numbers 
Pin 14 is O.C. 
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LOGIC PRODUCTS 

ARITHMETIC LOGIC UNIT FAST 54/74F181 

'm",,""·'" 
MODE SELECT -FUNCTION TABLE 

MODE SELECT INPUTS 
ACTIVE HIGH INPUTS 

& OUTPUTS 
MODE SELECT INPUTS 

ACTIVE LOW INPUTS 
& OUTPUTS 

S3 S2 S, So 
LOGIC ARITHMETIC" 
(M=H) (M = L)(Cn = H) S3 S2 S, So 

LOGIC ARITHMETIC" 
(M=H) (M = L)(Cn= L) 

L L L L A A L L L L A A minus 1 
L L L H A+B A+B L L L H AB AB minus 1 
L L H L AB A+B L L H L A+B AS minus 1 
L L H H Logical 0 minus 1 
L H L L AB A plus AB 
L H L H B (A + B) plus AB 

L L H H Logical 1 minus 1 
L H L L A+B A plus (A+ B) 
L H L H B AB plus (A + B) 

L H H L A<I>B A minus B minus 1 L H H L A<I>B A minus B minus 1 

L H H H AS AB minus 1 L H H H A+B A+B 
H L L L A+B A plus AB H L L L AB A plus (A+ B) 

H L L H A<I>B A plus B 
H L H L B (A + B) plus AB 

H L L H A<I>B A plus B 
H L H L B AS plus (A + B) 

H L H H AB AB minus 1 H L H H A+B A+B 
H H L L Logical 1 A plus A" 
H H L H A+B (A+ B) plus A 
H H H L A+B (A+ B) plus A 

H H L L Logical 0 A plus A" 
H H L H AB AB plus A 
H H H L AB AS plus A 

H H H H A A minus 1 H H H H A A 

L = LOW voltage 
H = HIGH voltage level 

*Each bit is shifted to the next more significant position . 
• * Arithmetic operations expressed in 25 complement notation. 

5 
SUM MODE TEST TABLE I FUNCTION INPUTS: So=S3=4.5V,S,=S2=M=OV 

PARAMETER INPUT UNDER TEST 
OTHER INPUT, SAME BIT OTHER DATA INPUTS 

OUTPUT UNDER TEST 
APPLY 4.5V APPLY GND APPLY 4.5V APPLY GND 

t pLH 
Ai Bi None 

Remaining 
Cn Fi 

t pHL A and B 
t pLH 

Bi Ai None 
Remaining 

Cn Fi 
tpHL A and B 

t pLH 
Ai Bi None None 

Remaining p 
tpHL A and S, Cn 

t pLH 
Bi Ai None None 

Remaining p 
tpHL A and B, Cn 

t pLH 
Ai None Bi 

Remaining Remaining G 
t pHL B A, Cn 

t pLH 
Bi None Ai 

Remaining Remaining G 
tpHL B A,Cn 

t pLH 
Ai None Bi 

Remaining Remaining 
Cn + 4 

tpHL B A,Cn 

tpLH 
Bi None Ai 

Remaining Remaining 
Cn + 4 

tpHL B A,Cn 

tpLH Cn None None 
All All Any F 

t pHL A B or Cn + 4 
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LOGIC PRODUCTS 

ARITHMETIC LOGIC UNIT FAST 54/74F181 

'm",,""·'" 
DIFF MODE TEST TABLE II 

OTHER INPUT, SAME BIT OTHER DATA INPUTS 
PARAMETER INPUT UNDER TEST OUTPUT UNDER TEST 

APPLY 4.SV APPLY GND APPLY 4.SV APPLYGND 

tpLH 
Ai None Bi 

Rem!!!ning Remaining 
FI 

tpHL A B,Cn 

tpLH 
Bi AI None 

Remaining Remaining 
FI 

tpHL A B,Cn 

tpLH 
Ai None Bi None 

Remaining p 
tpHL A and B, Cn 

tpLH 
BI Ai None None' 

Remaining p 
tpHL A and Bi Cn 

tpLH 
AI Bi None None 

Remaining G 
tpHL A and B, Cn 

tpLH 
Bi None Ai None 

Remaining G 
t pHL A and S, Cn 

tpLH 
Ai None Si 

Remaining Remaining 
A=e 

tpHL A B, Cn 

t pLH 
Bi Ai None 

Remaining Remaining 
A=e 

tpHL A B,Cn 

tpLH 
Ai Bi None None £!emai.!!ing 

Cn +4 tpHL A and e, Cn 

tpLH 
Si None Ai None 

Remaining 
Cn + 4 tpHL A and S, Cn 

t pLH Cn None None 
All 

None 
Any F 

tpHL AandS or Cn + 4 

LOGIC MODE TEST TABLE III 

INPUT OTHER INPUT, SAME BIT OTHER DATA INPUTS OUTPUT PARAMETER UNDER TEST UNDER TEST FUNCTION INPUTS 
APPLY 4.SV APPLY GND APPLY 4.SV APPLY GND 

tpLH 
AI Bi None None 

Remaining 
Fi 

51 =52 = M = 4.5V 
tpHL A and B, Cn 50 =53 =OV 

t pLH 
Bi Ai None None .£Iema'!!ing 

FI 
51=52 = M=4.5V 

tp'1L A and e, Cn 50 =53 =OV 

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.) 

PARAMETER 54F 74F UNIT 

Vce 5upply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5to +7.0 -0.5 to +7.0 V 

liN Input current -30 to + 1 -30to+1 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·air temperature range - 55 to + 125 Oto 70 'c 
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LOGIC PRODUCTS 

ARITHMETIC LOGIC UNIT FAST 54/74F181 

'm",,",i_", 
RECOMMENDED OPERATING CONDITIONS 

54174F 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW·level output current 20 mA 

Mil -55 +125 'C 
TA Operating free·alr temperature 

Com'l 0 70 'C 

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

TEST CONDITIONS1 
54174F181 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vec = MIN, VIL = MAX, II = MAX I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

VIH = MIN OH I Com'l 2.7 3.4 V 

VOL LOW·level output voltaga Vee = MIN, VIH = MIN, VIL = MAX, 10L= MAX 0.35 0.5 V 

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

II Input current at maximum Input voltage Vcc = MAX, VI= +7.0V 5 100 p.A 

Mode Input 1 20 p.A 

A or B Inputs 1 20 p.A 
IIH HIGH·level Input current Vee = MAX VI=·2.7V 

S inputs 1 20 p.A 

Carry input 1 20 p.A 

Mode Input 0.6 mA 

A or B inputs 0.6 mA 
IlL LOW·level Input current Vcc= MAX VI=0.5V 

S inputs 0.6 mA 

Carry input 0.6 mA 

10H HIGH·level output current VIH = MIN, VIL = MAX, VOH = 4.5V, A = B only 250 p.A 

los Short·circult output current3 Vee = MAX Any output except A = B -60 -60 -150 mA 

l Note 4a 65 mA 
lec Supply current4 (total) Vcc=MAX 

I Note 4b 65 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 Vee = 5V, TA = 25°C. 
3. Not more than one output should be shoned at a time. For testing lOS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini­

mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ICC is measured with the following conditions: 8.80 through 83' M, and A inputs are at 4.5V, other inputs grounded, all outputs open; b. So through 83 and M inputs are a 4.5V. 
other Inputs grounded. aU outputs open. 
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LOGIC PRODUCTS 

ARITHMETIC LOGIC UNIT FAST 54174F181 

'am""""·'ij 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined in 5ignetics LOGIC App Note 202, 

"Testing and 5pecifying FA5T Logic".) 

54F174F 54F 74F 

TA= +25°C, TA'VCC= TA'VCC= 
PARAMETER TEST CONDITIONS Vcc=+5.0V Mil Com 

CL=50pF CL=50pF CL=50pF 

Min Typ Max Min Max Min Max 

t pLH Propagation delay M = OV, 5um or Dill Mode 3.0 6.4 8.5 3.0 12.5 3.0 9.5 
t pHL CntoCn+4 see Waveform 2 and Tables I and II 3.0 6.1 8.0 3.0 11.5 3.0 9.0 

t pLH Propagation delay M = OV, 5um or Diff Mode 3.0 6.7 8.5 3.0 12.0 3.0 9.5 
t pHL Cn to F outputs see Waveform 2 and Tables I and II 3.0 6.5 8.5 3.0 12.0 3.0 9.5 

t pLH Propagation delay M = Sl = 52= OV, 50 = S3= 4.5V 3.0 5.7 7.5 3.0 10.5 3.0 8.5 
t PHL A or B inputs to G output Sum Mode, see Waveform 2 and Table I 3.0 5.8 7.5 3.0 10.5 3.0 8.5 

t pLH Propagation delay M = 50 = 53= OV, 51 = S2= 4.5V 3.0 6.5 8.5 3.0 12 3.0 9.5 
t pHL A or 6 inputs to G output Dill Mode, see Waveform 3 and Table II 3.0 7.3 9.5 3.0 13.5 3.0 10.5 

tpLH Propagation delay M = Sl = 52= OV, 50 = 53= 4.5V 3.0 5.0 7.0 3.0 10 3.0 8.0 
t pHL A or 6 inputs to is output 5um Mode, see Wavef,orm 2 and Table I 3.0 5.5 7.5 3.0 10.5 3.0 8.5 

t pLH Propagation delay M = 50 = 53=OV, Sl = S2= 4.5V 4.0 5.8 7.5 4.0 10.5 4.0 8.5 
t pHL A or B inputs to is output Dill Mode, see Waveform 3 and Table II 4.0 6.5 8.5 4.0 12 4.0 9.5 

t pLH Propagation delay M = 51 = 52= OV, 5 0 = 53= 4.5V 4.0 7.0 9.0 4.0 12.5 4.0 10 
t pHL A; or 13; inputs to F'; outputs 5um Mode, see Waveform 2 and Table I 4.0 7.2 10 4.0 14 4.0 10 

tpLH Propagation delay M=50 =S3=OV, Sl=52=4.5V 4.5 8.2 11 4.5 15.5 4.5 12 
t pHL A; or B; inputs to FI outputs Dill Mode, see Waveform 3 and Table II 4.5 5.0 11 4.5 15.5 4.5 12 

t pLH Propagation delay M = 4.5V, Logic Mode 4.0 . 6.0 9 4.0 12.5 4.5 13 
t pHL AI or 61 inputs to F; outputs see Waveform 2 and Table III 4.0 6.0 10 4.0 19 4.5 13 

t pLH Propagation delay M =OV, 50 = S3= 4.5V, Sl = 52 = OV 7.0 10 13 7.0 18 7.0 14 
t pHL A or B inputs to Cn + 4 output Sum Mode, see Waveform 1 and Table I 7.0 9.4 12 7.0 17 7.0 13 

t pLH Propagation delay M=OV, 50 =53=OV, 5 1=52 =4.5V 7.0 10.8 14 7.0 19.5 7.0 15 
tpHL A or B inputs to Cn +4 output Dill Mode, see Waveform 4 and Table II 7.0 10 13 7.0 18 7.0 14 

tpLH Propagation delay M = So= 53= OV, Sl = 52 = 4.5V 11 18.5 27 11 35 11 29 
t pHL Ii or B inputs to A= B output Dill Mode, see Waveform 3 and Table II 7.0 9.8 12.5 7.0 17.5 7.0 13.5 

tpLH Propagation delay 
Sam Mode, see Waveforms 1 and 2 

4.0 8.0 10.5 7.0 15.5 4.0 11.5 
tpHL Any A or B to Any F 4.0 7.8 10 4.0 14 4.0 11 

tpLH Propagation delay 
Dill Mode, see Waveforms 1 and 2 

4.5 9.4 12 4.5 17 4.5 13 
tpHL Any A or B to Any F 4.5 9.4 12 4.5 17 4.5 13 

NOTE 
Subtract 0.205 from minimum values for SO package. 
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LOGIC PRODUCTS 

ARITHMETIC LOGIC UNIT 

'm""",i.',, 
AC WAVEFORMS 

Waveform 1 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

VIN VOUT 

DEFINITIONS 

RL = Load resistor til GND; 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 loUT of pulse 

generators. 

FAMILY 

I 54/74F 

Signetics 

FAST 54/74F181 

Waveform 2 

Waveform 4 

INPUT PULSE DEFINITIONS 

'W AMP (V} 

ov 

'THL(If) tTLH(Ir) 

ITlH(tr) 'THUll) 

AMP IV} 

'w OV 

VM::: 1.5V 

INPUT PULSE REQUIREMENTS 

Amplltudo I R.p. R.t. I Pul •• Width I trLH I trHL 

3.0V I 1MHz I 5OOno I 2.5no I 2.5.0 

5·139 

5 

:j 
I, 
,~ 



LOGIC PRODUCTS 

CARRY LOOKAHEAD GENERATOR 

• Provides carry lookahead 
across a group of four 
ALU's 

TYPE 

74F182 

TYPICAL PROPAGATION 
DELAY 

ORDERING CODE 

COMMERCIAL RANGES 

FAST 54/74F182 

Carry Lookahead Generator 

TYPICAL SUPPLY CURRENT 
(Total) 

21mA 

MILITARY RANGES 

• Multi-level lookahead for 
high-speed arithmetic 
operation over long 
word lengths 

PACKAGES 
Vcc=5V :l:5%;TA=0·CI0 +70·C Vcc=5V:l:10%;TA= -55·Clo + 125·C 

Plastic DIP N74F182N 

Plastic SO N74F182D 

DESCRIPTION Ceramic DIP 

The 'Fl82 carry lookaheacl generator accepts Ceramic LLCC 

up to four pairs of active LOW Carry Propa· NOTE 

gate (Po. Pl. P2• P3) and Carry Generate (Go, so package Is suriaee·mounted mlero·mlnlature DIP avallabl. 1984. 
G10 G2, ( 3) signals and an active HIGH Carry LLCC Is 20·pln surtaee·mounted lead I ••• chip carrier. 

Input (Cn) and provides anticipated active INPUT AND OUTPUT LOADING AND FAN.OUT TABLE 
HIGH carries(Cn+x, Cn+y• Cn+zl across four 
groups of binary adders. The 'F182 also has 
active LOW Carry Propagate (p) and Carry 
Generate (~) outputs which may be used for 
further levels of lookahead. 

The logic equations provided at the outputs 
are: 

Cn+ x= Go+ PoCn 

Cn+ y = G1 + P1GO= P1 PoCn 

Cn+ z= G2 + P2G1 + P2P2GO 
+ P2 P1 PoCn 

G = G3 + P3 G2 + P3 P2 G1 + P3 P2 P1GO 

P= P3P2 P1 PO 

The 'F182 can also be used with binary ALU's 
in an active LOW or active HIGH input oper· 
and mode. The connections to and from the 
ALU to the carry lookahead generator are 
Identical in both cases. 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

Cn Carry Input 1.0/2.0 

Go,G2 
Carry Generate Inputs 1.0/14.0 
(Active LOW) 

G1 Carry Generate Input 
1.0/16.0 

(Active LOW) 

G3 
Carry Generate Input 

1.0/8.0 
(Active LOW) 

PO.P1 Carry Propagate Inputs 
1.0/8.0 

(Active LOW) 

P2 Carry Propagate Input 
1.0/6.0 

(Active LOW) 

P3 
Carry Propagate Input 

1.0/4.0 (Active LOW) 

Cn+x-Cn+z Carry Outputs 50/33 

G Carry Generate Output 
50/33 

(Active LOW) 

P Carry Propagate Output 
50/33 (Active LOW) 

NOTE: 
One (1.0) FAST unit load is detlned as: 2O,uA In the HIGH state and O.6mA In the LOW state. 

LOAD VALUE 
High/Low 

20I'A/l.2 mA 

2OI'A/8.4mA 

20jLA/9.6mA 

2OI'A/4.8mA 

20jLA/4.8mA 

20jLA/3.6mA 

2OI'A/2.4mA 

1.0mA/20mA 

1.0mA/20mA 

1.0mA/20mA 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lEEElIEC) 

13 

5·140 

4 3 2 1 15 14 6 5 

12 11 

Vee = Pin 16 
GND= Pin 8 

Signetics 
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LOGIC PRODUCTS 

CARRY LOOKAHEAD GENERATOR 

'iM,mia 
LOGIC DIAGRAM 

en Go Po 0, '1 Q2 '2 
(13)13) (4) t1) (2) (14) (15) 

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

APPLICATION 

FUNCTION TABLE 

INPUTS 

Cn Go Po G1 

X H H 
L H X 
X L X 
H X L 

X X X H 
X H H H 
L H X H 
X X X L 
X L X X 
H X L X 

X X X X 
X X X H 
X H H H 
L H X H 
X X X X 
X X X L 
X L X X 
H X L X 

X X 
X X 
X H 
H H 
X X 
X X 
X L 
L X 

H 
X 
X 
X 
L 

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

PI G2 

H 
X 
X 
X 
L 
L 

X H 
H H 
X H 
X H 
X L 
X X 
L X 
L X 

X X 
X H 
H H 
X H 
X X 
X L 
X X 
L X 

X 
H 
X 
X 
L 

P2 G3 

H 
X 
X 
X 
X 
L 
L 
L 

X H 
H H 
X H 
X H 
X L 
X X 
L X 
L X 

X 
X 
H 
X 
L 

32·BIT ALU WITH RIPPLE CARRY BETWEEN 16·BIT LOOKAHEAD ALUs 

C'N_------I 

• ALU's may be either 'F1Bl, 'F381 or 2901A. 

Signetics 

P3 

H 
X 
X 
X 
X 
L 
L 
L 

X 
X 
X 
H 
L 

FAST 54/74F182 

Cn + x 

L 
L 
H 
H 

OUTPUTS 

Cn +y 

L 
L 
L 
H 
H 
H 

CnH 

L 
L 
L 
L 
H 
H 
H 
H 

COUl 
(C321 

G P 

H 
H 
H 
H 
L 
L 
L 
L 

H 
H 
H 
H 
L 
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LOGIC PRODUCTS 

CARRY LOOKAHEAD GENERATOR FAST 54/74F182 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to + 5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55 to + 125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW-level output current 20 mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

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

TEST CONDITIONS1 
54174F182 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee = MIN, VIL = MAX, 10H= MAX, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

VIH = MIN I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vee = MIN, VIH=MIN, VIL=MAX, 10L=MAX 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 5 100 ."A input voltage 

IIH HIGH-level input current Vcc= MAX, VI= 2.7V 1 20 I'A 

Cn -1.2 mA 

Go, G2 -8.4 mA 

G1 -9.6 mA 
IlL LOW-level input current Vee = MAX, VI = 0.5V 

G3, Po, P1 -4.8 mA 

P 2 -3.6 mA 

P3 -2.4 mA 

los Short-circuit output current3 Vee= MAX -60 -80 -150 mA 

Supply current4 (total) I leeH Outputs HIGH 18.4 28 mA 
lee Vee= MAX 

I lecL Outputs LOW 23.5 36 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. Atl typical values are at VCC=5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing lOS, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable In order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ICC is measured with GO, G1, and G2 inputs at 4.5V; all other inputs grounded and all outputs open. 
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LOGIC PRODUCTS 

CARRY LOOKAHEAD GENERATOR FAST 54/74F182 

'Qi4iJi¥' 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 

and Specifying FAST Logic.") 

S4/74F S4F 74F 

TA= +2SoC TA'VCC TA• Vcc 

PARAMETER TEST CONDITIONS Vcc= +S.OV Mil Com'l 
UNIT 

CL=SOpF CL=SOpF CL=SOpF 
RL=SOOIl RL=SOOIl RL=SOOIl 

MIn Typ Max Min Max Min Max 

tpLH Propagation Delay 
Waveform 2 

3.0 6.6 8.5 3.0 10.5 3.0 9.5 
tpHL Cn to Cn+ x, Cn+y, Cn+z 3.0 6.8 9.0 3.0 11 3.0 10 ns 

t pLH Propagation Delay 
Waveform 1 

2.5 6.2 8.0 2.5 10.7 2.5 9.0 
tpHL Po, P, or P2 to Cn+ x, Cn+y, Cn+z 2.0 3.7 5.0 2.0 6.5 2.0 6.0 ns 

tpLH Propagation Delay 
Waveform 1 

2.5 6.5 8.5 2.5 10.5 2.5 9.5 
tpHL Go, G, or G2 to Cn+x, Cn+y, Cn+z 2.0 3.9 5.2 2.0 6.5 2.0 6.0 ns 

tpLH Propagation Delay 
Waveform 2 3.0 7.9 10.5 3.0 12.5 3.0 11 

tpHL F\ P2 or P3 to G 3.0 6.0 8.0 3.0 9.5 3.0 9.0 ns 

tpLH Propagation Delay 
Waveform 2 3.0 8.3 10.5 3.0 12.5 3.0 11.5 

tpHL GntoG 3.0 5.7 7.5 3.0 9.5 3.0 8.5 ns 

tpLH Propagation Delay 
Waveform 2 3.0 5.7 7.5 3.0 11 3.0 8.5 

tpHL Pnto P 2.5 4.1 5.5 2.5 7.5 2.5 6.5 ns 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 1 Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM· POLE OUTPUTS INPUT PULSE DEFINITIONS 

vee 

VIN VOUT 
H~_-I O.U.T. H~ ....... --, 

RT 

DEFINITIONS 

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

CHARACTERISTICS fOI value. 
RT = Termination resistance should be equal to ZOUT of pulse 

generators. 

I FAMILY 

I 54174F 

Signetics 

IW AMP IV) 

ov 

ITHUII) ITLHII,) 

ITLHllr) ITHUIf) 

AMP IV) 

IW OV 

VM= 1.5V 

INPUT PULSE REQUIREMENTS 

Amplitude L Rep. Rate I Pul.e Wldlh I trLH I trHL 

3.0V I 1MHz 1 500ns I 2.5ns I 2.5ns 
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LOGIC PRODUCTS 

COUNTERS FAST 54/74F190, 54/74F191 

iiJibiiJlJl.ij 'F190 Asynchronous Presettable BCD/Decade Up/Down Counter 

H' h d 110MH 'F191 Asynchronous Presettable 4·Bit Binary Up/Down Counter 
• Ig spee - z 

typical fMAX 
• Synchronous, reversible 

counting 
• BCDldecade - 'F190 

4·bit binary - 'F191 

TYPE 

74F190 

74F191 

TYPICAL 'MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

3amA 

3amA 

• Asynchronous parallel ORDERING CODE 
load capability 

• Count enable control for 
synchronous expansion 

• Single upldown control 
input 

DESCRIPTION 
The 'F190 is an asynchronously preset­
table up/down BCD decade counter. It 
contains four master/slave flip-flops with 
internal gating and steering logic to pro­
vide asynchronous preset and synchro­
nous count-up and count-down operation. 
The 'F191 is similar, but is a 4-bit binary 
counter. 

Asynchronous parallel load capability 
permits the counter to be preset to any 
desired number. Information present on 
the parallel Data inputs (00-03) is loaded 
into the counter and appears on the out­
puts when the Parallel Load (PL) input is 
LOW. As indicated in the Mode Select 
Table, this operation overrides the count­
ing function. 

Counting is inhibited by a HIGH level on 
the Count Enable (CE) input. When CE is 
LOW, internal state changes are initiated. 

PIN CONFIGURATION 

5,144 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V %5%;TA=0·Cto +70·C Vcc = 5V % 10%; TA = - 55·C to + 125·C 

PlastiC DIP N74F190N • N74F191N 

PlastiC SO N74F190D • N74F191D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2o.pln surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

HlghlLow 

CE Count enable input (active low) 1.0/3.0 

CP 
Clock pulse input 1.0/1.0 
(active rising edge) 

0 0-03 Parallel data inputs 1.0/1.0 

PL 
Asynchronous parallel load input 

1.0/1.0 
(active low) 

U/D Up/down count control input 1.0/1.0 

0 0-03 Flip-flop outputs 50/33 

RC Ripple clock output (active low) 50/33 

TC Terminal count output (active high) 50/33 

NOTE 
One (1.0) FAST unit load is defined as: 20~ in the HIGH state and O.6mA In the LOW state. 

LOAD VALUE 
High/Low 

20~A/1.8mA 

20~AlO.6mA 

20~AlO.6mA 

20~AlO.6mA 

20~AlO.6mA 

1.0mA/20~A 

1.0mAl20~ 

1.0mA/20~A 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

~ lr 1 lr ~ 
PL 00 01 02 03 

5- UIO RC 

4-< CE 

14- CP TC 
00 01 02 03 

~ ! ! ~ 
VCC= Pin 16 
GNO=Pln 8 

Signetics 
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LOGIC PRODUCTS 

COUNTERS 

'i'¥U4f4 
Overflow/underflow indications are pro­
vided by two types of outputs, the Termi­
nal Count (TC) and Ripple Clock (RC). The 
TC output is normally LOW and goes 
HIGH when a circuit reaches zero in the 
count-down mode or reaches "9" in the 
count-up mode. The TC output will remain 
HIGH until a state change occurs, either 
by counting or presetting, or until Ufo is 
changed. Do not use the TC output as a 
clock signal because it is subject to de­
coding spikes. 

The TC signal Is used internally to enable 
the ~ output. When TC is HIGH and CE Is 
LOW, the RC follows the Clock Pulse (CP) 
delayed by two gate delays. The RC output 
essentially duplicates the LOW clock 
pulse width, although delayed in time by 
two gate delays. This feature simplifies 
the design of multistage counters, as 
indicated in Figures A and B. In Figure A, 

FAST 54/74F190, 54/74F191 

each RC output is used as the Clock input 
for the next higher stage. When the clock 
source has a limited drive capability this 
configuration is particularly advanta­
geous, since the clock source drives only 
the first stage. It is only necessary to 
inhibit the first stage to prevent counting 
in all stages, since a HIGH signal on CE 
inhibits the RC output pulse as indicated 
in the Mode Select Table. The timing skew 
between state changes in the first and last 
stages is represented by the cumulative 
delay of the clock as it ripples through the 
preceding stages. This is a disadvantage 
of the configuration In some applications. 

Figure B shows a method of causing state 
changes to occur simultaneously in all 
stages. The RC outputs propagate the 
carry/borrow Signals in ripple fashion and 
all Clock inputs are driven in parallel. The 
LOW state duration of the clock in this 

N-STAGE COUNTER USING 
RIPPLE CLOCK 

configuration must be long enough to al­
low the negative-going edge of the carry/ 
borrow Signal to ripple through to the last 
stage before the clock goes HIGH. Since 
the RC output of any package goes HIGH 
shortly after its CP input goes HIGH, there 
is no such restriction on the HIGH state 
duration of the clock. 

In Figure C, the configuration shown 
avoids ripple delays and their associated 
restrictions. Combining the TC Signals 
from all the preceding stages forms the 
CE input signal for a given stage. An en­
able signal must be included in each carry 
gate In order to inhibit counting. The TC 
output of a given stage is not affected by 
Its own CE, therefore, the simple inhibit 
scheme of Figure A and B does not apply. 

~~;~~~--~----------~----------~---------

ENliitE 
CLOCK 

Figure A 

SYNCHRONOUS N-STAGE COUNTER 
USING RIPPLE CARRY IBORROW 

CLOCK --...... ----------..... ----------~ _______ _ 

Figure B 

SYNCHRONOUS N-STAGE COUNTER 
WITH PARALLEL GATED 

CARRY IBORROW 

o~~;~~~ ____ ~ ______________ ~ ______________ ~ ______ __ 
ENABLE ~---+--------1-------+---------<r------+-------

Figure C 
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LOGIC PRODUCTS 

COUNTERS FAST 54/74F190, 54/74F191 

LOGIC DIAGRAM 'F190 
DO 0, 

1151 111 

1

1101 

191 

11 » 11 

~ 
H>l 

J' 
/0 

~ ~1 ~ 
151 

J 

_ (4) CJ 
eE --~ 6( r=h C t=h c ep 

1141 

or 
I L I b I I ), I 

Y J ep K+ y J CP K+ Y J CP \~ Y J CP K+ So RO So RO S~ ~O So RD 

o ll" o ll" o Cl 

Vee = PI" 16 
131l 

L- L--
16J 

L-
(7)1 '----

GND=Pln 8 I I'll "I I 
( ) = Pin numbers RC fC 0, 

LOGIC DIAGRAM 'F191 

DO 0 , 

1151 (1) 

1
(10

) 

(9) 

l(11) 
~ 

1 ~ -- j--t--

5·146 

IS) 

CE (4) 

CP (14) 

c= Pin 16 Vc 
GN D=Pln 18 
I ) "" Pin numbers 

H> I 

( I ,.., 

[ 

or. 

C 
l~ 
b Q I 

1 [ 

I J, I I b I 1.' CP K + +J ep K+ So RD So RD 

o Q o Q 

(3) 
L-

I.J 
L-

1 1 

0, 
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LOGIC PRODUCTS 

COUNTERS 

MODE SELECT - FUNCTION TABLE, 'F190, 'F191 

INPUTS 
OPERATING MODE 

PL u/D CE CP 

Parallel load 
L X X X 
L X X X 

Count up H L I 1 

Count down H H I I 

Hold "do nothing" H X H X 

TC AND RC FUNCTION TABLE, 'F190 

INPUTS TERMINAL COUNT STATE 

u/D CE CP Qo Q, Q2 Q3 

H H X H X X H 
L H X H X X H 
L L V H X X H 
L H X L L L L 
H H X L L L L 
H L V L L L L 

TC AND RC FUNCTION TABLE, 'F191 

INPUTS 

u/D CE CP 

H H X 
L H X 
L L L..r 
L H X 
H H X 
H L l..J" 

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

TERMINAL COUNT STATE 

Qo Q, Q2 Q3 

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

I = LOW voltage level one setup time prior to the LOW-te-HIGH clock transition. 
X = Don't care. 
I = LOW·to.-HIGH clock transition. 

'1J" = LOW pulse. 

1 = HIGH·te-LOW clock transition 

FAST 54/74F190, 54/74F191 

OUTPUTS 

On Qn 

L L 
H H 

X count up 

X count down 

X no change 

OUTPUTS 

TC RC 

L H 
H H 
I V 
L H 
H H 
I 1.r 

OUTPUTS 

TC RC 

L H 
H H 
I V 
L H 
H i-t 
I V 

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) , 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -O.sto +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 -30 to +5 rnA 

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

lOUT Current applied to output in LOW output state 40 40 rnA 

TA Operating free-air temperature range -55 to +125 o to 70 'C 
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LOGIC PRODUCTS 

COUNTERS FAST 54/74F190, 54/74F191 

'Q'41[42' 
RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW·level output current 20 mA 

Mil -55 125 'C 
TA Operating free·alr temperature 

Com'l 0 70 'C 

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

PARAMETER TEST CONDITIONS' 
54/74F190, 191 

UNIT 
Min Typ2 Max 

Vcc~MIN, VIH~MIN, Mil 2.5 3.4 V 
VOH H IG H·leve I output voltage 

VIL ~ MIN, 10H = MAX Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vee = MIN, VIH=MIN, VIL=MAX, 10L=MAX 0.35 0.5 V 

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

Input current at maximum CE input 0.3 mA 
II input voltage Vec = MAX, VI=7.0V 

Other inputs 0.1 mA 

CE input 60 pA 
IIH HIGH·level input current Vec=MAX, VI=2.7V 

Other inputs 20 p.A 

CE input -1.8 mA 
IlL LOW·level input current Vcc=MAX, VI=0.5V 

Other inputs -0.6 mA 

los Short·circuit output current3 Vee = MAX -60 -150 mA 

Icc Supply current4 (total) Vee = MAX 38 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 Vcc = 5V. TA=25°C. 
3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. Measure IcC with all inputs grounded and all outputs open. 
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LOGIC PRODUCTS 

COUNTERS FAST 54/74F190, 54/74F191 

'4'41'#$1 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing and 

Specifying FAST Logic:') 

S4/74F S4F 74F 

TA= +2SoC TA, Vee TA'VCC 

PARAMETER TEST CONDITIONS 
Vee = +S.OV Mil Com'l 

UNIT 
CL=SOpF CL=SOpF CL=SOpF 
RL=SOOO RL=SOOO RL=SOOIl 

Min Typ Ma.x Min Max Min Max 

fMAX Maximum input count frequency Waveform 1 100 90 MHz 

tpLH Propagation delay 
Waveform 1 

3.0 7.5 3.0 8.5 
tpHL CP to an 5.0 11.0 5.0 12.0 

ns 

tpLH Propagation delay 
Waveform 2 

3.0 7.5 3.0 8.5 
tpHL CP to RC 3.0 7.0 3.0 8.0 

ns 

tpLH Propagation delay Waveform 1 
6.0 13.0 6.0 14.0 

tpHL CP toTC 5.0 11.0 5.0 12.0 
ns 

tpLH Propagation delay 
Waveform 7 

7.0 18.0 7.0 20.0 
tpHL ITio to RC 5.5 12.0 5.5 13.0 

ns 

tpLH Propagation delay 
Waveform 7 

4.0 10.0 4.0 11.0 
tpHL ITio toTC 4.0 10.0 4.0 11.0 

ns 

tpLH Propagation delay 
Waveform 3 

3.0 7.0 3.0 8.0 ns 
tpHL On to an 6.0 13.0 6.0 14.0 

tpLH Propagation delay 
Waveform 4 

5.0 11.0 5.0 12.0 
tpHL PI: to any output 5.5 12.0 5.5 13.0 

ns 

tpLH Propagation delay 
Waveform 2 3.0 7.0 3.0 8.0 ns 

tpHL CE to RC 3.0 7.0 3.0 8.0 

NOTE 
Subtract 0.2ns from minimum values for SO package. 

AC SETUP REQUIREMENTS 

S4/74F S4F 74F 

TA= +2SOC TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vcc= +S.OV Mil Com'l 
UNIT 

CL=50pF CL=50pF CL=50pF 
RL=50011 RL=50011 RL=5000 

Min Typ Max Min Max Min Max 

ts(H) Setup time, HIGH or LOW 
Waveform 6 

6.0 6.0 ns 
ts(L) Dn to PL 6.0 6.0 

th(H) Hold time, HIGH or LOW 
Waveform 6 

4.0 4.0 
th(L) On to j5[ 4.0 4.0 

ns 

ts(L) 
Setup time LOW 

Waveform 8 10.0 10.0 ns 
CE to CP 

th(L) 
Hold time LOW 

Waveform 8 0 0 
CE to CP 

ns 

t.(H) Setup time, HIGH or LOW 
Waveform 7 12 12 

t.(L) ITiOtoCP 12 12 
ns 

th(H) .!::!old time, HIGH or LOW 
Waveform 7 

0 0 
th(L) UfO to CP 0 0 

ns 

tw(L) PL pl,llse width, LOW Waveform 4 6.0 6.0 ns 

tw(L) CP pulse width, LOW Waveform 1 5.0 5.0 ns 

tree Recovery time, PL to CP Waveform 5 6.0 6.0 ns 

Signetics 5·149 

5 
= 



LOGIC PRODUCTS 

COUNTERS FAST 54/74F190, 54/74F191 

'#'4'j[4'4 
AC WAVEFORMS 

CP OR CE 

CP 

RC 
an OR TC 

Waveform 1 Waveform 2 

Waveform 3 Waveform 4 

\'--_-Jf 
Waveform 5 Waveform 6 

U/D 

TC 

Waveform 7 Waveform 8 

VM "" 1.SV 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 

COUNTERS 

'A'iU4*' 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

VOUT 

Hi:2t~-f D.U.T. Hi:2t ..... ---, 

DEFINITIONS 

RL = Load resistor to GND; 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. 

FAMILY 

54/74F 

Signetics 

FAST 54/74F190, 54/74F191 

INPUT PULSE DEFINITIONS 

~-----IW-----~ AMP (VI 

~~--------------~~I--~----ov 

ITHL(If) ITLH(lrl 

ITLH(lrl 

I-------IW------J OV 

INPUT PULSE REQUIREMENTS 

Amplituda I Rep. Rata I. Pulse Width 1 ITLH J trHL 

3.0V I 1MHz I SOOns L 2.5ns J 2.5ns 

-------
5 
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LOGIC PRODUCTS 

COUNTERS FAST 54/74F192. 54/74F193 

·a@n!, 'F192 - Synchronous Presettable BCD Decade Up/Down Counter 
'F193 Synchronous Presettable 4·Bit Binary Up/Down Counter 

• Synchronous reversible 
4·bit binary counting 

• Asynchronous parallel 
load 

• Asynchronous reset 
(clear) 

• Expandable without 
external logic 

DESCRIPTION 
The 'F192 and 'F193 are 4-bit synchronous 
up/down counters - the 'F192 counts in 
BCD mode and the 'F193 counts in the 
binary mode. Separate up/down clocks, 
CPu and CPo respectively, simplify opera· 
tion. The outputs change state synchro· 
nously with the LOW·to·HIGH transition of 
either Clock input. If the CPu clock is 
pulsed while CPo is held HIGH, the device 
will count up ... if CPo is pulsed while CPu 
is held HIGH, the device will count down. 
Only one Clock input can be held HIGH at 
any time, or erroneous operation will re­
sult. The device can be cleared at any time 
by the asynchronous reset pin - it may 
also be loaded in parallel by activating the 
asynchronous parallel load pin. 

Inside the device are four master-slave JK 
flip-flops with the necessary steering logic 
to provide the asynchronous reset, load, 

TYPE TYPICAL 'MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74F192 125MHz 30mA 

74F193 125MHz 30mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc=5V :I: 5%; TA=O·C to +70·C Vcc=5V :l:10%;TA= -55·Cto + 125·C 

Plastic DIP N74F192N • N74F193N 

PlastiC SO N74F192D • N74F193D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LlCC is 20-pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54Fn4F (U.L.) 

High/Low 

CPu Count up clock input (active rising edge) 1.0/2.0 

CPo Count down clock input (active rising edge) 1.0/2.0 

MR Asynchronous master reset input (active high) 1.0/1.0 

PL Asynchronous parallel load input (active low) 1.0/1.0 

0 0-03 Parallel data inputs 1.0/1.0 

0 0-03 Flip-flop outputs 50/33 

TCo 
Terminal count down (borrow) output 

50/33 (active low) 

TCu 
Terminal count up (carry) output 

50/33 
(active low) 

LOAD VALUE 
High/Low 

20,.A/l.2mA 

20I'A/l.2mA 

2OI'A/0.6mA 

20,.A/0.6mA 

20,.AI0.6mA 

1.0mAl20mA 

1.0mAl20mA 

1.0mAl20mA 

and synchronous count up and count NOTE 
down functions. One (1.0) FAST unit load is defined as: 20~ in the HIGH slate and O.6mA in the LOW state. 

PIN CONFIGURATION LOGIC SYMBOL 

" '5 , 
'0 

J .. ..1 I I 
PL DO 0, 02 

5- CPu 

4- CPo 

MR 00 0, °2 

,~ ! I i 2 

Vcc = Pin 16 
GND= Pin 8 
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I 
03 

TCu 

TCo 
03 

r 

P-'2 

P-'3 

LOGIC SYMBOL (IEEElIEC) 

3D 

'0 

2CT=0 
'F192 -1CT=9 
'Fle3 - TCT=15 



LOGIC PRODUCTS 

COUNTERS 

'i'MIAf' 
Each f1op·flop contains JK feedback from 
slave to master, such that a LOW·to·HIGH 
transition on the CPo Input will decrease the 
count by one, while a similar transition on 
the CPu input will advance the count by one. 

One clock should be held HIGH while count· 
Ing with the other, because the circuit will 
either count by twos or not at all, depending 
on the state of the first flip·flopwhich cannot 
toggle as long as either Clock input is LOW. 

LOGIC DIAGRAM, 'F192 

Vee =Pin 16 
GND= Pin 8 

STATE DIAGRAM, 'F192 

LOGIC EQUATIONS 
FOR TERMINAL COUNT 

TCu = QO·Q3·CPU 
'!'CD = 00·OI·02·03·CPO 

COUNT UP 

COUNT DOWN 

FAST 54/74F192, 54/74F193 

Applications requiring reversible operation 
must make the reversing decision while the 
activating clock Is HIGH to avoid erroneous 
counts. 

The Terminal Count Up (TCu) and Terminal 
Count Down (TCo) outputs are normally 
HIGH. When the circuit has reached the 
maximum count state of 9 (for the 'F192 
and 15 for the 'F193), the next HIGH·to· 
LOW transition of CPu will cause TCu to go 

LOW. TCu will stay LOW until CPu goes 
HIGH again, duplicating the count up 
clock, although d~ed by two gate de­
lays. Likewise, the TCo output will go LOW 
when the circuit is in the zero state and 
the CPo goes LOW. The TC outputs can be 
used as the Clock Input signals to the 
next higher order circuit in a multistage 
counter, since they duplicate the clock 
waveforms. Multistage counters will not 

MODE SELECT - FUNCTION TABLE, 'F192 

OPERATING INPUTS 
MODE MR 

Reset (clear) 

Parallel load 

Count up 

Count down 

H = HIGH Yoltage level 
L = LOW voltage level 
X = Don't care 

H 
H 

L 
L 
L 
L 

L 

L 

PL 

X 
X 

L 
L 
L 
L 

H 

H 

t = LOW-to-HIGH clock transition 

NOTES 

CPu CPD 

X L 
X H 

X L 
X H 
L X 
H X 

I H 

H I 

a. TCU=CPU at terminal count up (HLLH). 
b. Teo = CPO at terminal count down (LLLL). 

Signetics 

Do 

X 
X 

L 
L 
H 
H 

X 

X 

Dl 

X 
X 

L 
L 
X 
X 

X 

X 

OUTPUTS 

D2 D3 Qo Q1 Q2 Q3 TCu TCD 

X X L L L L H L 
X X L L L L H H 

L L L L L L H L 
L L L L L L H H 
X H On=Dn L H 
X H On=Dn H H 

X X Count up H(a) H 

X X Count down H H(b) 
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LOGIC PRODUCTS 

COUNTERS 

'#'4i##4 
be fully synchronous, since there is a two­
gate delay time difference added for each 
stage that is added. 

The counter may be preset by the asyn­
chronous parallel load capability of the cir­
cuit. Information present on the parallel 

LOGIC DIAGRAM, 'F193 

DO 

(1S) 

FAST 54/74F192, 54/74F193 

Oata inputs (00-03) Is loaded into the 
counter and appears on the outputs re­
gardless of the conditions of the Clock in­
puts when the Parallel Load (PL) input is 
LOW. A HIGH level on the Master Reset 
(MR) input will disable the parallel Idad 
gates, override both Clock inputs, and set 

all Q outputs LOW. If one of the Clock in­
puts is LOW during and after a reset or 
load operation, the next LOW-to-HIGH 
transition of that clock will be interpreted 
as a legitimate signal and. will be counted. 

03 
(9) 

PL--qc>---~r---~--------~;---~~--------~r---~--------~;----' 

(Si>j-) It:lJD:lE~~W cPu r-:l. 

CPo ~l-l--lJb===d~E==t=~E~*~:J(13) 
(14) 

MR ~------~--;------------+--~------------~--;-----------~ 

Vcc = Pin 16 
GND= Pin 8 

STATE DIAGRAM, 'F193 

(3) 

0 0 

MODE SELECT -- FUNCTION TABLE, 'F193 

Teo 

LOGIC EQUATIONS FOR 
TERMINAL COUNT 

OPERATING INPUTS OUTPUTS 

5-154 

TcU = 00-01·0 2-0 3-CPU 

Tco = 00-01-02·03-CPO 

COUNT UP 

COUNT DOWN ------

MODE MR 

Reset clear) 

Parallel load 

Count up 

Count down 

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

H 
H 

L 
L 
L 
L 

L 

L 

j5[ 

X 
X 

L 
L 
L 
L 

H 

H 

t = LOW-ta-HIGH clock transition. 

NOTES 

CPu CPo 

X L 
X H 

X L 
X H 
L X 
H X 

I H 

H t 

c. TCU = CPU at terminal count up (HHHH). 
d. TeO = CPo at terminal count down (LLLl). 

SigneHcs 

Do 

X 
X 

L 
L 
H 
H 

X 

X 

D1 D2 D3 Qo Q1 Q2 Q3 TCu 

X X X L L L L H 
X X X L L L L H 

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

X X X Count up H(e) 

X X X Count down H 

TCo 

L 
H 

L 
H 
H 
H 

H 
H(d) 



LOGIC PRODUCTS 

COUNTERS FAST 54/74F192, 54/74F193 

';'#U411 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 

"Testing and Specifying FAST Logic.") 

S4n4F193 S4F193 74F193 

TA = +2SoC TA'VCC TA, Vee 

PARAMETER TEST CONDITIONS Vcc = +S.OV Mil Com'l 
CL = SOpF CL = SOpF CL = SOpF 
RL = SOOO RL = SOOO RL = SOOO 

Min Typ Max Min Max Min Max 

fMAX Maximum count frequency Waveform 1 100 125 90 

tpLH Propagation delay 
Waveform 1 4.0 7.0 9.0 4.0 10 

tpHL CPu or CPo to TCu 3.5 6.0 8.0 3.5 9.0 

tpLH Propagation delay 
Waveform 1 4.0 6.5 8.5 4.0 9.5 

tpHL CPu or CPo to Qn 5.5 9.5 12.5 5.5 13.5 

tpLH Propagation delay 
Waveform 2 3.0 4.5 7.0 3.0 8.0 

tpHL Dn to Q n 6.0 11 14.5 6.0 15.5 

tpLH Propagation delay 5.0 8.5 11 5.0 12 
tpHL PI: to Qn 

Waveform 2 
5.5 10 13 5.5 14 

tpHL 
Propagation delay 

Waveform 3 6.5 11 14.5 6.5 15.5 
MR to Q n 

tpLH 
Propagation delay 

Waveform 3 6.0 10.5 13.5 6.0 14.5 
MR to TCu 

tpHL 
Propagation delay 

Waveform 3 6.0 10.5 13.5 6.0 14.5 
MR to TCo 

tpLH Propagation delay 7.0 12 15.5 7.0 16.5 

tpHL PL to TCu or TCo 
Waveform 2 

7.0 11.5 14.5 7.0 15.5 

tpLH Propagation delay 7.0 11.5 14.5 7.0 15.5 

tpHL Dn to TCu or TCo 
Waveform 2 6.5 11 14 6.5 15 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC SETUP REQUIREMENTS 

54174F S4F 74F 

TA= +2SOC TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vcc= +S.OV Mil Com'l 
CL=50pF CL=SOpF CL=50pF 
RL =5000 RL =5000 RL =5000 

Min Typ Max Min Max Min Max 

t.(H) Setup time, HIGH or LOW 
Waveform 4 

6.0 6.0 
t.(L) Dn to Pi 6.0 6.0 

th(H) Hold time, HIGH or LOW 
Waveform 4 

4.0 4.0 
th(L) Dn to fit 4.0 4.0 

tw(L) PL pulse width LOW Waveform 2 6.0 6.0 

tw(L) CPu or CPo pulse width LOW Waveform 1 5.0 5.0 

tw(L) 
CPu or CPo pulse width LOW Waveform 1 10 10 
(change of direction) 

tw(H) MR pulse width HIGH Waveform 3 6.0 6.0 

tree 
~covery time Waveform 2 6.0 6.0 
PL to CPu or CPo 

tree 
Recovery time 

Waveform 3 4.0 4.0 
MR to CPu or CPo 

Signetics 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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LOGIC PRODUCTS 

COUNTERS FAST 54/74F192. 54/74F193 

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

NOTES 

'F192 DECADE COUNTER CLEAR'--1li-_________________ _ 

LOAD~ 

( 
Do.J :: i __ :::::::::::::::::::::::::::::::::::: D,.J" ,!-- _____________ ":' ____ _ 

DATA D - - - - - - - - - - - - - - - - - - - -
'.J I' ,L... __________________ _ 

0, I I I r-------------------
I I I I 

COUN~; I I I 
COUNT 2 

~'[O:==I I I I 
02 __ 

Q, 
--I 

LI"tIl.f"tIU I 
I , 

CARRY I 

BORROW-+-I -+I-+I-+I-I--------+-+-I ---,U I 
SEQUENCE 101 171 ~~OUN~UP42 ~CO~NTD~WN·~ 

ILLUSTRATED ------
CLEAR PRESET 

1. Clear overrides load data and count Inputs. 
2. When counting up, count-down input must be high; when counting down, count-up input must be high. 

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

5·156 

NOTES 

'F193 BINARY COUNTER 

CLEAR'-I1~-----------------­
LOAD " Ur----------------II 11 ___________________ _ IDo.J II I L __________________ _ 

II '1--------------------
DATA ::...1 :: : c::::=:::=::::=::::: 

o,.J :: i c= = ==:===== == =: = :::: 
COUN1:'-~I-:I:-""'I"':-LI"tIl.f"tIU 
COUNT 2 

DOI~_ ' : 
:.- I I I 

Q, ~-t+-t .... 

OUTPUTS a.: ::L\--Jr:: __ :--1...--~~r-----l 
Q,-:tJ---lrlj-i-L--__ H--r-i-

CARRY I' I I Ur----'-:-II ------.;_ 
I I II 

BORRow-+I-tI-1"I"+I-+---i-----;-+-1 ---,U I 

SEQUENCE 101 I'~ ~4 15 0 42 ~ 0 15 14~3 ILLUSTRATED __ __ COUNT UP COUNT DOWN 
CLEAR PRESET 

1. Clear overrides load data and count inputs. 
2. When counting up, count-down input must be high; when counting down, count-up input must be high. 

Signefics 



LOGIC PRODUCTS 

COUNTERS FAST 54/74F192, 54/74F193 

'4'49'#' 
ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may Impalrthe useful life of the device. 

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

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·air temperature range -55to +125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW·level output current 20 mA 

Mil -55 125 ·C 
TA Operating free·air temperature 

Com'l 0 70 ·C 

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

PARAMETER TEST CONDITONS1 
54174F192, 'F193 

UNIT 
Min Typ2 Max 

Vee = MIN, VIL = MAX, 10H= MAX, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

VIH=MIN I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vee = MIN, VIH = MIN, VIL = MAX, 10L= MAX 0.35 0.5 V 

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

II Input current at maximum Input voltage Vee = MAX, VI= 7.0V 5 100 p.A 

IIH HIGH·level input current Vee = MAX, VI=2.7V 1 20 p.A 

I CPu, CPo -1.2 mA 
IlL LOW·level input current Vee = MAX, VI=0.5V 

1 other inputs -0.4 -0.6 rnA 

los Short·circuit output current3 Vee = MAX -80 -80 -150 rnA 

Icc Supply current4 (total) Vce= MAX 30 45 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 ~t Vee = 5V, TA= 25·C. 
3. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini­

mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. Measure ICC with parallel load and Master Reset inputs grounded, all other inputs at 4.5V and all outputs open. 
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COUNTERS 

'iji4itijt,ii 
AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

-"") .. V-M----

Waveform 1 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

MR~VM ~VM 
tw -{treel 

CPU or CPo JI'v-M-------------

l-tPHL\ .... v_M ____ oJ/ 
Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

vee 

VQUT 

DEFINITIONS 

RL = Load resistor to GND; 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 loUT of pulse 

generators. 

FAST 54/74F192, 54/74F193 

PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAYS, 

AND PARALLEL LOAD TO CLOCK RECOVERY TIME 

,'------

CPu orCPD 

Waveform 2 

VM = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Waveform 4 

INPUT PULSE DEFINITIONS 

IW AMP IV, 

OY 

'THL(lt) tTLH(lr) 

ITLH(tr) tTHLIIII 

AMPlY' 

-IW OY 

VM = 1.5V 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. R... I Pul.e WIdUt I 'rLH I 'rHL 

54/74F 3.0V I lMHz I 500ns I 2.5no I 2.5no 
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LOGIC PRODUCTS 

SHIFT REGISTER 

• Shift left and shift right 
capability 

• Synchronous parallel and 
serial data transfers 

• Easily expanded for both 
serial and parallel 
operation 

• Asynchronous Master 
Reset 

• Hold (do nothing) mode 

DESCRIPTION 
The functional characteristics of the 'F194 
4·Bit Bidirectional Shift Register are indi· 
cated in the Logic Diagram and Function 
Table. The register is fully synchronous, 
with all operations taking place in less 
than 9ns (typical) for 54/74F, making the 
device especially useful for implementing 
very high speed CPUs, or for memory buf· 
fer registers. 

The 'F194 design has special logic fea· 
tures which increase the range of applica· 
tion. The synchronous operation of the 
device is determined by two Mode Select 
inputs, So and Sl' As shown in the Mode 
Select Table, data can be entered and 
shifted from left to right (shift right, 0 0-

010 etc.), or right to left (shift left, 0 3-02, 

etc.), or parallel data can be entered, load· 
ing all 4 bits of the register simultane· 
ously. When both So and Sl are LOW, ex· 
isting data is retained in a hold (do noth· 
ing) mode. The first and last stages provide 
D·type Serial Data inputs (DsR, Dsd to al· 
low multistage shift right or shift left data 
transfers without interfering with parallel 
load operation. 

PIN CONFIGURATION 

FAST 54/74F194 

4·Bit Bidirectional Universal Shift Register 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74F194 150MHz 33mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc=5V :!:5%; TA=O·C 10 +70·C Vcc=5V :!:10%;TA= -55·Clo + 125·C 

Plastic DIP N74F194N 

Plastic SO N74F194D 

Ceramic DIP S54F194F 

Ceramic LLCC S54F194G 
NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC Is 20·pln surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

0 0-03 Parallel Data Inputs 1.0/1.0 20!,A/0.6mA 

So, Sl Mode Control Inputs 1.0/1.0 20!,A/0.6mA 

DSR Serial Data Input (Shift Right) 1.0/1.0 20!,A/0.6mA 

DSL Serial Data Input (Shift Left) 1.0/1.0 20!,AO.6mA 

Cp Clock Pulse Input (Active Rising Edge) 1.0/1.0 20!,A/0.6mA 

MR Asynchronous Master Reset (Active LOW) 1.0/1.0 20!,A/0.6mA 

0 0-03 Parallel Outputs 50/33 1.0mA/20mA 
NOTE 
One (1.0) FAST unit load;s defined as: 20~ in the HIGH state and a.6mA in the lOW state. 

Mode Select and Data inputs on the 'F194 
are edge·triggered, responding only to the 
LOW·to·HIGH transition of the Clock (CP). 
Therefore, the only timing restriction is 
that the Mode Control and selected Data 
inputs must be stable one setup time prior 
to the positive transition of the clock 
pulse. Signals on the Select, Parallel Data 
(00-03) and Serial Data (DsR, Dsd inputs 
can change when the clock is in either 
state, provided only the recommended 

LOGIC SYMBOL 

i I i i i I 
°SR 00 01 02 03 °SL 

g- So 

10- 51 

11- cp 
MR 00 01 02 03 

Y 1~ 1~ I I 
1 13 12 

Vcc = Pin 16 
GND= Pin 8 

Signefics 

setup and hold times, with respect to the 
clock rising edge, are observed. 
The four Parallel Data inputs (00-03) are 
D·type inputs. Data appearing on 0 0-03 in· 
puts when So and Sl are HIGH is trans· 
ferred to the 0 0-03 outputs respectively, 
following the next LOW·to·HIGH transi· 
tion of the clock. When LOW, the asyn· 
chronous Master Reset (MR) overrides all 
other input conditions and forces the 0 
outputs LOW. 

LOGIC SYMBOL (IEEEIIEC) 

1,40 15 
3,40 

3,40 
14 

3,40 
13 

3,40 12 

2,40 
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LOGIC PRODUCTS 

SHIFT REGISTER 

MODE SELECT-FUNCTION TABLE 

INPUTS 
OPERATING MODE 

CP MR S1 So DSR DSL 

Reset (clear) X L X X X X 

Hold (do nothing) X H I I X X 

Shift Left 
1 H h I X I 
1 H h I X h 

Shift Right 
1 H I h I X 
1 H I h h X 

Parallel Load 1 H h h X X 
H =HIGH voltage level 
h =HIGH voltage level one setup time prior to the LOW·lo-HIGH clock transition. 
L =lDW voltage lever. 
I =LOW voltage level one setup time prior to the LOW-la-HIGH clock transition. 

OUTPUTS 

Dn ao a1 a2 a3 

X L L L L 

X qo q1 q2 q3 

X q1 q2 q3 L 
X q1 q2 q3 H 

X L qo q1 q2 
X H qo q1 q2 

dn do d1 d2 d3 

dn(qn) = Lower case letters indicate the state of the referenced input (or output) one setup time prior to the LOW-to­
HIGH clock transition. 

X = Don't care. 
I =LOW-to-HIGH clock transition. 

FAST 54/74F194 

TYPICAL CLEAR, LOAD, RIGHT·SHIFT, LEFT·SHIFT, INHIBIT AND CLEAR SEQUENCES 

5·160 

CP 

MODE {so::l : 
CONTROL : 

INPUTS Sl:~L~ ____________________ ~ 

CLEAR ~r+!-..!---------i~+------+------""'L.r 
I I i 

SERIAL {DSR ! . rlL. ______ +--l _______ --+-rLr1'--_::-_ 
DATA I 

INPUTS DSL--+-4.:-~~-----------+-~~ 
I , 

PARALLEL 
DATA 

INPUTS 

OUTPUTS 

I , 

-.l.fHTl 
DO I I ~~------------------~--~----------------+-----------------~-

I I 

: L: 
Dl---+.~4,---~-------------+-+_------------~------------------~~ , , 
D2~~~-----------------+--~----------------+------------------~---

, I 

: l: 
D3-~,~~,-_+---------~~-------_+-------~~-
Q --iJ-L...rI 

0 __ I " ~--------_+--r-----------~ L 
I , , 

--, I r---1 r-. ~ 01 __ : I 1 L-...J I ________ -:-__ :-________ ~I IL!-________________ ~-
__ , I 

02 __ 

CLeAR LOAD 

Signetics 

---1.* ....... --INHIBIT ------..l 
CLEAR 



LOGIC PRODUCTS 

SHIFT REGISTER 

LOGIC DIAGRAM 

(2) 
DSR -------, 

Vcc =Pln 16 
GND=Pln8 

DO 
(3) 

(15) 

00 

FAST 54174F194 

°3 
(6) 

(7) 
r-IH+-----1r- DSL 

(12) 
0 3 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to +7.0 -0.5 to + 7.0 V 

V,N Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30to+5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·air temperature range -55 to + 125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 
54174F 

PARAMETER UNIT 
Min Nom Max 

I Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

I Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW·level output current 20 mA 

I Mil -55 125 ·C 
TA Operating free·air temperature 

I Com'l 0 70 ·C 

Signetics 5·161 
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LOGIC PRODUCTS 

SHIFT REGISTER FAST .54/74F194 

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

TEST CONDITIONS1 
54/74F194 

PARAMETER 
Typ2 

UNIT 
Min Max 

HIGH·level output voltage3 Vcc=MIN,VIL=MAXII -MAX l Mil 2.5 3.4 V 
VOH VIH = MIN OH- I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vcc '" MIN, VIH = MIN, VIL = MAX,loL =MAX 0.35 0.5 V 

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

II Input current at maximum input voltage Vee = MAX, VI= + 7.0V 5 100 ,.A 

IIH HIGH·level input current Vee = MAX, VI= 2.7V 1 20 ,.A 

IlL LOW-level input current Vee = MAX, VI= 0.5V -0.4 -0.6 mA 

los Short·circuit output current4 Vee = MAX, Vo= O.OV -60 -90 -150 mA 

lec Supply current5 (total) Vec= MAX 33 46 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 G C. 
3. Output HIGH state will change to LOW state if an external voltage of less than O.OV is applied. 
4. Not more than one output should be shorted at a time. For testing 'OS. the use of high-speed test apparatus andlor sample·and-hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

5. With all outputs open, D1 inputs grounded and 4.5V applied to So, 81, MR and the serial Inputs, ICC is tested with a momentary ground, then 4.5V applied to CPo 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202, 
"Testing and Specifying FAST Logic.") 

54/74F 54F 74F 

TA = +25°C TA• TA, 

Vee = +5.0V Vce=MiI Vcc=Com'l 
PARAMETER TEST CONDITIONS CL=50pF CL=50pF CL=50pF UNIT 

RL=5000 RL=5000 RL=5000 

Min Typ Max Min Max Min Max 

f MAX 
Maximum clock 

Waveform 1 105 150 90 90 MHz 
frequency 

tpLH Propagation delay 
Waveform 1 3.5 5.2 7.0 3.0 9.8 3.5 8.0 

tpHL Clock to output 3.5 5.5 7.0 3.0 8.5 3.5 8.0 
ns 

t pHL 
Propagation delay 

Waveform 2 4.5 8.6 12 4.5 14.5 4.5 14 ns 
MR to output 

NOTE 
Subtract 0.2ns from minimum values for SO package. 
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SHIFT REGISTER 

AC SETUP REQUIREMENTS 

PARAMETER TEST CONDITIONS 

tw{H) 
Clock pulse width 

Waveform 1 
HIGH 

tw{L) 
MR pulse width, 

Waveform 2 
LOW 

ts{H) 
Setup time, Do·D3 to 

t.{L) 
clock, DSR' DSL to Waveform 3 
clock 

th(H) 
Hold time, HIGH or 

th(L) 
LOW, Do·D3 to clock, Waveform 3 
DSR, DSL to clock 

ts(H) Setup time, HIGH or 
Waveform 4 

t.(L) LOW, Sn to clock 

th(H) Hold time, HIGH or 
Waveform 4 

th(L) LOW, Sn to clock 

trec 
Recovery time, MR 

Waveform 2 
to clock 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

Min 

5.0 

5.0 

4.0 
4.0 

0 
0 

8.0 
8.0 

0 
0 

7.0 

FAST 54/74F194 

54174F 54F 74F 

TA = + 25°C TAo TA, 

Vcc= +5.0V Vcc= Mil Vcc=Com'l 
CL =50pF CL =50pF CL=50pF UNIT 
RL =5001l RL =5001l RL =5001l 

Typ Max Min Max Min Max 

5.5 5.5 ns 

5.0 5.0 ns 

4.0 4.0 
4.0 4.0 

ns 

1.0 1.0 
1.0 1.0 

ns 

9.5 9.0 
ns 

8.0 8.0 

0 0 ns 
0 0 

9.0 8.0 ns 

DATA SET·UP AND HOLD TIMES 

Waveform 3 

VM=1.5V 
The shaded areas indicate when the Input is permitted to change predictable output performance. 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

Mii~ 

I-tw-I~r--tr.c _ 

cp __ ~ ________ ~JVM 

l-tPHL-1 
'PM 

Q I~---VOH 
'--__ ..J VOL 

Waveform 2 

Signetics 

SETUP AND HOLD TIMES 
FOR So AND S1 INPUTS 

cp ______ 
1 

Waveform 4 
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LOGIC PRODUCTS 

SHIFT REGISTER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

DEFINITIONS 

RL = Load resistor to GND; 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 louT of pulse 

generators. 

FAMILY 

54/74F 

5·164 Signetics 

FAST 54174F194 

INPUT PULSE DEFINITIONS 

tw AMP(y) 

ov 

tTHL(\f) tTLH(t,) 

tTLH(t,) tTHL(tf) 

AMP(y) 

tw ov 
VM=1.5V 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep. Rete I Puis. Width I trLH I trHL 

3.0V 1 lMHz I 500n8 1 2.5no I 2.5no 



LOGIC PRODUCTS 

SHIFT REGISTER 

'm""11".',, 
• High Impedance NPN 

base Inputs for reduced 
loading (20pA in LOW 
and HIGH states) 

• Shift right and parallel 
load capability 

• J.j( (0) inputs to first 
stage 

• Complement output from 
last stage 

• Asynchronous Master 
Reset 

DESCRIPTION 
The functional characteristics of the 'F195 
4·Bit Parallel Access Shift Register are in· 
dicated in the Logic Diagram and Function 
Table. The device is useful in a wide vari· 
ety of shifting, counting and storage appli· 
cations. It performs serial, parallel, serial· 
to'parallel, or parallel·to·serial data trans· 
fers at very high speeds. 

The 'F195 operates on two primary modes: 
shift right (00-01) and parallel load, 
which are controlled by the state of the 
Parallel Enable (PE) input. Serial data 
enters the first flip·flop (Ool via the J and K 
inputs when the PE input is HIGH, and is 
shifted 1 bit in the direction 0 0-01-02-

0 3 following each LOW·to·HIGH clock 
transition. The J and K inputs provide the 
flexibility of the JK type input for special 
applications and, by tying the two pins 
together, the simple D type input for gen· 
eral applications. The device appears as 

PIN CONFIGURATION 

FAST 5417 4F195 

4·Bit Parallel Access Shift Register 

TYPE TYPICAL IMAx TYPICAL SUPPLY CURRENT 

74F195 150 MHz 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :t5%;TA=o·eto +70·e Vcc=5V :tl0%;TA= -55·eto + 125·e 

Plastic DIP N74F195N 

Plastic SO N74F195D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LlCC Is 20-pln surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

CP Clock Pulse Input (Active Rising Edge) 1.0/.033 20".A/20".A 

Do-D3 Parallel Data Inputs 1.0/.033 20p.Al20".A 

PE Parallel Enable Input 1.0/.033 20".A/20".A 

tvm Asynchronous Master Reset 1.01.033 20".A/20".A 

J, K J·K or D Type Serial Inputs 1.0/.033 20".A/20".A 

0 0-03, 0 3 Outputs 50/33 1.0 mA/20 mA 

NOTE 
One (1.0) FAST Unit Load is defined as: 20 pA in the HIGH state and 0.6 rnA in the LOW state. 

four common clocked D flip·flops when 
the PE input is LOW. After the LOW·to· 
HIGH clock transition, data on the parallel 
inputs (Do-D3) is transferred to the respec· 
tive 0 0-03 outputs. Shift left operation 
(03-02 ) can be achieved by tying the an 
outputs to the Dn- 1 inputs and holding the 
i5E input low. 
All parallel and serial data transfers are 
synchronous, occuring after each LOW·to· 

LOGIC SYMBOL 

HIGH clock transition. The 'F195 utilizes 
edge·triggering, therefore, there is no 
restriction on the activity 01 the J, K; Dn , 

and PE inputs for logic operation, other 
than the setup and release time require­
ments. 

A LOW on the asynchronous Master Rilsei 
(MR) input sets all a outputs LOW, inde· 
pendent of any other input condition. 

LOGIC SYMBOL (IEEElIEC) 

'F195 

5 



LOGIC PRODUCTS 

SHIFT REGISTER FAST 54/74F195 

':nE1""ihi.iij 

LOGIC DIAGRAM 

(2) (3) (4) (5) (6) (7) 

('0) 

ep-----r~~----~~------~~~------~+_~------~+_~ 
MR (') 

Vce = Pin 16 
GND= Pin 8 

MODE SELECT -FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODES 

Asynchronous Reset 

Shift, Set First Stage 
Shift, Reset First Stage 
Shift, Toggle First Stage 
Shift, Retain First Stage 

Parallel Load 

H = HIGH voltage level. 
L = LOW voltage level. 
X = Don't care. 

MR CP 

L X 

H I 
H I 
H I 
H I 

H I 

PE J 

X X 

h h 
h I 
h h 
h I 

I X 

I = LOW voltage level one setup time prior to the LOW·la-HIGH clock transition. 
h = HIGH voltage level one setup time prior to the LOW-la-HIGH clock transition. 

K On Qo . Q, 

X X L L 

h X H qo 
I X L qo 
I X &0 qo 
h X qo qo 

X dn do d, 

dn (qn)= Lower case letters indicate the state of the referenced input (or output) one setup time prior to the LOW-Io-HIGH clock transition. 
f = LOW·to-HIGH clock transition. 

Q2 

L 

q, 
q, 
q, 
q, 

d2 

(11) 

0303 

Q3 

L 

q2 
q2 
q2 
q2 

d3 

Q3 

H 

q2 
1h 
&2 
1h 
d3 

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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5 to + 7.0 -0.5to +7.0 V 

VIN Input voltage - 0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30to +5 -30to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55 to + 125 o to 70 'c 

5·166 Signetics 



LOGIC PRODUCTS 

SHIFT REGISTER FAST 54/74F195 

'mUntieI.IN 
RECOMMENDED OPERATING CONDITIONS 

54174F 
PARAMETER UNIT 

Min Nom Max 

L Mil 4.5 5.0 5.5 V 
Vcc Supply voltage I Com'l 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

V'L LOW-level input voltage 0.8 V 

11K Input clamp current -18 rnA 

IOH HIGH-level output current -1 rnA 

IOL LOW-level output current 20 rnA 

I Mil -55 125 ·C 
TA Operating free-air temperature I Com'l 0 70 ·C 

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

TEST CONDITIONS1 
54/74F195 

PARAMETER 
Typll 

UNIT 
Min Max 

Vcc=MIN, VIL=MAX'\I -MAX l Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

VIH=MIN OH- I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 10L = MAX 0.35 0.5 V 

VIK Input clamp voltage Vcc=MIN,II=IIK -0.73 -1.2 V 

II 
Input clamp current at maximum input 

Vcc=MAX, VI = +7.0V 1.0 rnA voltage 

IIH HIGH-level input current Vcc= MAX, VI= 2.7V 20 p,A 

IlL LOW-level input current V cc = MAX, VI = 0.5V -20 p,A 

los Short-circuit output current3 Vcc=MAX -60 -90 -150 rnA 

Icc Power supply current4 Vcc=MAX 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 VCC =5V, TA=25°C. 
3. Not more than one output should be shorted at a time. For testing 'as, the use of high-speed test apparatus andlor sampJe-and-hold techniques are preferable in order to mini­

mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid r.!!-dings in other parameter tests. In a~ sequence of parameter tests, lOS tests should be performed last. _ 

4. With all outputs open, PE grounded, and 4.5V applied to the J, K, and Data inputs, ICC is measured by applying a momentary ground, followed by 4.5V to MR, and then a momen­
tary ground, followed by 4.5V to clock. 

Signetics 5·167 
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LOGIC PRODUCTS 

SHIFT REGISTER FAST 5417 4F195 

'am" .. U".iii 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") . 

54/74F 54F 74F 

TA = + 25°C TA, TA, 

Vec= +5.OV Vcc=MII Vce=Com'l 
PARAMETER TEST CONDITIONS CL=5OpF CL=5OpF CL=pF UNIT 

RL=5OOIl RL=5OOIl RL=50011 

Min Typ Max Min Max Min Max 

fMAX 
Maximum clock 

Waveform 1 105 150 90 90 MHz frequency 

tpLH Propagation delay 
Waveform 1 

3.5 5.2 7.0 3.0 8.5 3.5 8.0 
tpHL Clock to output 3.5 5.5 7.0 3.0 8.5 3.5 8.0 

ns 

tpHL 
Propagation delay 

Waveform 2 4.5 8.6 12 4.5 14.5 4.5 14 ns MR to output 

NOTE 
Subtract O.2ns from minimum values for SO package. 

AC SETUP REQUIREMENTS 
54I74F 54F 74F 

TA = + 25°C TA, TA, 

Vcc= +5.OV Vcc=MiI Vce=Com'l 
PARAMETER TEST CONDITIONS CL=5OpF CL=5OpF CL=pF UNIT 

RL=50011 RL=50011 RL=5OOIl 

Min Typ Max Min Max Min Max 

tw 
Clock pulse width Waveform 1 5.0 5.5 5.5 ns 
HIGH 

tw 
Master Reset pulse 

Waveform 2 5.0 5.0 5.0 ns 
width LOW 

ts 
Setup time, J, K and 

Waveform 3 4.0 4.0 4.0 ns 
Data to Clock 

th 
Hold time, J, K arid Waveform 3 0 1.0 1.0 ns 
Data to Clock 

ts 
Setup time, PE 

Waveform 4 8.0 8.0 8.0 ns 
to CP 

Th Hold time, PE to CP Waveform 4 0 0 0 ns 

tree 
Recovery time, MR 

Waveform 2 7.0 9.0 8.0 ns to CP 
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SHIFT REGISTER FAST 54/74F195 

IF"';",'·'., 
AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

DATA SET·UP AND HOLD TIMES 

Waveform 3 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

Mii~ 

ftw-I~r--trec _ 

CP __ ~ ________ jIVM 

l-tPHL-1 

!PM ,f"---VOH 
'-__ ..J VOL 

Waveform 2 

SETUP AND HOLD TIMES 
PARALLEL ENABLE TO CLOCK 

SERIAL·SHIFT RIGHT PARALLEL LOAD 

On RESPONSE 

Waveform 4 
VM= 1.5V 

The shaded areas indicate when the input is permitted to cnange for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM· POLE OUTPUTS 

Vee 

VOUT 

D.U.T. rH1-l...-.---, 

RT r RL 

-=- -=- -=- -::- -=-
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. 

Signetics 

INPUT PULSE DEFINITIONS 

'w 

'THLI") 'TLHI'r) 

'TLHI'r) 'THl(tf) 

'w 

VM= 1.5V 

AMP IV) 

OV 

AMP IV) 

OV 
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LOGIC PRODUCTS 

BUFFERS 

• Octal bus interface 
• 3·State buffer outputs 

sink 64mA 
• 15mA source current 

DESCRIPTION 
The 'F240 and 'F241 are octal buffers that 
are ideal for driving bus lines or buffer 
memory address reg isters. The outputs 
are all capable of sinking 64mA and sourc· 
ing up to 15mA, producing very good 
capacitive drive characteristics. The 
device features two Output Enables, 
OE, each controlling four of the 3·state 
outputs. 

FUNCTION TABLE, 'F240 

INPUTS OUTPUTS 

CEa I. OEb Ib Ya Yb 

L L L L H H 
L H L H L L 
H X H X (Z) (Z) 

FUNCTION TABLE, 'F241 

INPUTS 

OE. I. OEb 

L L H 
L H H 
H X L 

H = HIGH voltage level 
l = LOW voltage level 
X = Don't care 
(Z)= HIGH impedance (off) state 

Ib 

L 
H 
X 

PIN CONFIGURATION 

'F240 

'F241 

5·170 

OUTPUTS 

Ya Yb 

L L 
H H 

(Z) (Z) 

FAST 54174F240, 54/74F241 

'F240 Octal Inverter Buffer (3·State) 
'F241 Octal Buffer (3·State) 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

74F240 4.3n5 37mA 

74F241 5.0ns 53mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :!:5%;TA=O'Cta +70'C Vcc=.5V :!:10%;TA = -55'Cta +125'C 

Plastic DIP N74F240N • N74F241N 

Plastic SO N74F240D • N74F241D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
so package Is surface-mounted micro-miniature DIP available 1964. 
LLCC is 20-pin surface-mounted leadless chip carrier. 

S54F240F • S54F241F 

S54F240G • S54F241G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

OE., OEb 
3·State Output Enable Input 1.0/1.67 2OI'A/1.0mA (Active LOW) 

OEb 
3·State Output Enable Input 1.0/1.67 201'A/1.0mA 
(Active HIGH) 

1.0-1.3, Ibo-l b3 Data Inputs (,F240) 1.0/1.67 2OI'A1.0mA 

1'0-1'3' IbO-l b3 Data Inputs ('F241) 1.0/2.67 201'A/1.6mA 

Y., Yb (,F240) Data Outputs (Commercial) 150/106.7 3mA/64mA 
Y., Yb ('F241) 

Y., Yb (,F240) Data Outputs (Military) 150/80 3mA/48mA 
Y., Yb (,F241) 

NOTE 
One (1.0) FAST unit load Is defined as: 20p.A in the HIGH state and O.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

'F240 'F241 'F240 'F241 

I, 

4 
I, 

I, 

I, 

OE. 

17 
Ib Vb 3 

15 
Ib 

15 Vb 5 

13 
I. V. 7 

11 I. V. 9 

19 OE. 

Signetics 
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LOGIC PRODUCTS 

BUFFERS FAST 54/74F240, 54/74F241 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to + 7.0 -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 -0.5 to +5.5 V 

liN Input current -30 to +5 -30 to +5 mA !',.' 

VOUT Voltage applied to output in HIGH output state -0.5 to +5.5 -0.5 to +5.5 V 

lOUT Current applied to output in LOW output state 96 128 mA 

TA Operating free-air temperature range -55 to +125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 
54/74F 

PARAMETER 
Min Nom Max UNIT 

Vee Supply voltage Mil 4.5 5.0 5.5 V 

Com'l 4.75 5.0 5.25 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 
Mil -12 mA 

Com'l -15 mA 5 
10L LOW-level output current Mil 48 mA 

Com'l 64 mA 

TA Operating free-air temperature Mil -55 125 ·C 

Com'l 0 70 ·C 
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LOGIC PRODUCTS 

BUFFERS FAST 54174F240, 54/74F241 

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

PARAMETER TEST CONDITIONSI 
54174F240, 241 

UNIT 
Min Typ2 Max 

Vee = MIN, VIH = MIN, 10H= -12mA Mil 2.0 V 
Vll=0.5V 10H= -15mA Com'l 2.0 V 

VOH HIGH-level output voltage 
Mil 2.4 3.4 V Vee = MIN, VIH = MIN, 

Vll=MAX 10H= -3mA 
Com'l 2.7 3.4 V 

Vee= MIN, VIH = MIN, 10l=48mA Mil 0.35 O.S V 
VOL LOW-level output voltage 

Vll = MAX 10l=64mA Com'l 0.35 0.5 V 

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

II 
Input current at maximum 

Vee = MAX, VI= + 7.0V 5 100 p.A input voltage 

IIH HIGH-level input current Vee= MAX, VI=2.7V 1 20 p.A 

'F240 All Inputs -0.6 -1.0 mA 

III LOW-level Input current Vec = MAX, VI = 0.5V 'F241 OEa,OEb -0.6 -1.0 mA 

'F241 laO"'I83' IbO-lb3 -0.6 -1.6 mA 

10ZH 
Off-state output current, 

Vcc = MAX, VIH = MIN, VOUT = 2.4V 2 SO p.A HIGH-level voltage applied 

10Zl 
Off-state output current, 

Vcc= MAX, VIH = MIN, VOUT=O.SV -2 -50 p.A LOW-level voltage applied 

los Short-circuit output current3 Vcc=MAX, Vo=O.OV -100 -150 -225 mA 

ICCH 19 29 mA 

'F240 ICCl 50 75 mA 

Supply current4 (total) 
Iccz 42 63 mA 

Icc Veo= MAX 
leoH 40 eo mA 

'F241 leel 60 90 mA 

leoz 60 90 mA 
NOTES 
I. For condltlona ahown aa MIN or MAX, ua. tho approprlat. vllue epeclflod under recommended operotlng oondltlone for tho applioablo typo. 
2. Ali typical valu.e ar. at Vee ~ BV, TA = 25'e. 
3. Not more than one output should bs ehortad at a time. For teatlng lOS, the u.e of hlgh·speed teat apparatue andlor eample·and·hold teohnlque. are preferable In ordor to mini· 

mlze Internal haatlng and more accurately ,eflect operatlo!,.1 valuls. Otherwla8. prolonged ahortlng of a HIGH output may ralsa the chip temperature well above normal and 
thereby cause Invalid readings In other parameter testa. In any aequence ot parameter teats, lOS t8sta should be performed laat. 

4. Ice Is measured with outputa open. 
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LOGIC PRODUCTS 

BUFFERS FAST 54/74F240. 54/74F241 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay 
Waveform 1 

tpHL Data to Output ('F240) 

t pZH Output Enable Time ('F240) 
Waveform 2 

t pZL Waveform 3 

t pHz Output Disable Time (,F240) 
Waveform 2 

tpLZ Waveform 3 

t pLH Propagation Delay 
Waveform 2 

tpHL Data to Output ('F241) 

tpZH Output Enable Time Waveform 2 
tPZL ('F241) Waveform 3 

t pHZ Output Disable Time Waveform 2 
t pLZ ('F241) Waveform 3 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

Waveform 1 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 3 

54n4F S4F 74F 

TA= +2SoC TA, TA, 
Vee = +S.OV Vcc=MII Vcc=Com'l 

Min 

3.0 
2.0 

3.0 
4.5 

3.0 
3.0 

2.5 
2.5 

2.0 
2.0 

2.0 
2.0 

VM=1.5V 

CL=50pF CL=50pF CL=50pF 
RL=5001l RL=5001l RL=5001l 

Typ Max Min Max Min Max 

4.5 6.5 3.0 9.0 3.0 7.5 
3.0 4.5 1.5 5.5 2.0 5.0 

5.0 7.5 2.0 9.5 3.0 4.0 
6.5 8.5 4.0 10.5 4.0 10.0 

5.5 7.0 2.5 8.0 3.0 7.5 
5.0 7.0 2.5 8.5 3.0 7.5 

4.0 5.2 2.5 6.5 2.5 6.2 
4.0 5.2 2.5 7.0 2.5 6.5 

4.0 5.7 2.0 7.0 2.0 6.7 
5.0 7.0 2.0 8.5 2.0 8.0 

4.0 6.0 2.0 7.0 2.0 7.0 
4.0 6.0 2.0 7.5 2.0 7.0 

WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 2 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

OE ~_VM ______ ..J¥ V_M ____ _ 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

OE I .. IPZl-1 ~ IPlZ 1 
\II....-r--. 3.5V 

y&y ,\VM ~ 
'-------~ --c VOL +O.3V 

Waveform 4 
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LOGIC PRODUCTS 

BUFFERS FAST 54/74F240, 54/74F241 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

SWITCH POSITION 

TEST SWITCH 

IpLZ closed 

'pZL closed 
All other open 

DEF)NIT)ONS 

RL ~ load resislor; 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. 

I FAMILY 

I 54/74F 

5·174 Signetics 

~----------IW----------~ AMP IV) 

~~--------------~~--4-----ov 

tTHL(ffl tTLH(tr) 

ITLHllr) ITHLIIf) 

ir==---------::::::-J---t----- AMP IV) 

~----------IW----------~ 

VM~ 1.5V 

OV 

INPUT PULSE REQUIREMENTS I 
Ampiliude I Rep. Rale I Pul.e Widlh I 'TLH I 'THl I 

3.0V I 1MHz I 500ns I 2.5ns I 2.5n5 I 



LOGIC PRODUCTS 

TRANSCEIVERS 

FUNCTION TABLE, 'F242 

INPUTS INPUT/OUTPUT 

OEA OEB An Bn 

L L INPUT B=A 
H L (Z) (Z) 
L H (a) (a) 
H H A=B INPUT 

FUNCTION TABLE, 'F243 

INPUTS 

OEA OEB 

L L 
H L 
L H 
H H 

H = H IG H voltage level 
L = LOW voltage level 

INPUT/OUTPUT 

An Bn 

INPUT B=A 
(Z) (Z) 
(a) (a) 

A=B INPUT 

TYPE 

74F242 

74F243 

FAST 54/74F242, 54/74F243 

'F242 Quad Transceiver, Inverting (3·State) 
'F243 Quad Transceiver (3·State) 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

4.3ns 31.2mA 

4.0ns 66mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :!:5%;TA =O·C 10 +70·C Vcc=5V :!:10%;TA = -55·Cto +125·C 

Plastic DIP N74F242N • N74F243N 

Plastic SO N74F242D • N74F243D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface·mounted micro-miniature DIP available 1984. 
LlCC is 2().pln surface·mounted lead less chip carrier. 

:!::~~~Hc~~~~~a~~:~~:f~~~~:dduetoexceSsivecur. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
rents. 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

OEA Enable Input (Active LOW) 1.011.67 2Ol'Al1mA 

OEB Enable Input (Active HIGH) 1.0/1.67 2Ol'Al1mA 

An' Bn Inputs ('F242) 3.5/1.67 7Ol'Al1mA 

An, Bn Inputs ('F243) 3.512.67 7OI'AJ1.6mA 

An, Bn Outputs (Commercial) 150/106.7 3mAI64mA 

An, Bn Outputs (Military) 150/80 3mAl48mA 

NOTE 
One (1.0) FAST unit load is defined as: 20p.A in the HIGH state and a.6mA In the LOW state. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'F242 'F243 
'F242 'F243 

'F242 

'F243 
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lOGIC PRODUCTS 

TRANSCEIVERS FAST 54/74F242, 54/74F243 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth In this table may Impair the uS!lfullife of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to + 5 mA 

VOUT Voltage applied to output in HIGH output state -0.5 to +5.5 -0.5 to +5.5 V 

lOUT Current applied to output in LOW output state 128 128 mA 

TA Operating free-air temperature range -55 to + 125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS . 

PARAMETER 
54/74F 

Min Nom Max UNIT 

Vee Supply voltage Mil 4.5 5.0 5.5 V 

Com'l 4.75 5.0 5.25 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 
Mil -12 mA 

Com'l -15 mA 

IOL LOW-level output current Mil 48 mA 

Com'l 64 mA 

TA Operating free-air temperature 
Mil -55 125 ·C 

Com'l 0 70 ·C 
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LOGIC PRODUCTS 

TRANSCEIVERS FAST 54/74F242. 54/74F243 

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

PARAMETER TEST CONDITIONS1 
74F242,74F243 

UNIT 
Min Typ2 Max 

Mil 2.0 V 
Vee= MIN, VIH = MIN, VIL =0.5V, 10H= MAX 

Com'l 2.0 V 
VOH HIGH·level output voltage 

Mil 2.4 3.4 V 
Vcc=MIN, VIH=MIN, VIL=MAX,loH = -3mA 

Com'l 2.7 3.4 V 

IloL =48mA Mil 0.35 0.5 V 
Val LOW·level output voltage Vee= MIN, VIH = MIN, VIL = MAX I 

Com'l 0.35 0.5 V 10L=84mA 

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

Off·state output current, I Vo=2.7V 1 70 p.A 
10ZH HIGH·level voltage applied Vee= MAX, VIH = MIN 

I Vo -5.5V 100 p.A 

10Zl 
Off· state output current, 

Vec=MAX,VIH=MIN, Vo=0.4V -1.0 -1.6 mA 
LOW·level voltage applied 

Input current at maximum I VI=5.5V I A, B Inputs 0.1 1.0 mA 
II Input voltage Vce=MAX 

I VI= 7.0V I OEA, OEa Inputs 5 100 ",A 

IIH HIGH·level Input current Vcc=MAX, VI=2.7V 1 70 I'A 

A Inputs 
-1.2 -1.6 mA 

OEA, OEa = Vil = MAX 

III LOW·level Input current Vcc=MAX VI=0.4V B Inputs 
-1.2 -1.6 mA 

OEA, OEa = VIH = MIN 

VI=0.5V OEA, OEa Inputs -0.6 -1.0 mA 

los Short·clrcult output current3 Vec= MAX, Vo= O.OV -100 -150 -225 mA 

ICCH Outputs HIGH 22.1 35 mA 

Iccl Outputs LOW 'F242 39.4 55 mA 

Supply current4 (total) 
Iccz Outputs OFF 32.0 45 mA 

Icc Vcc=MAX 
ICCH Output HIGH 84 80 mA 

Iccl Outputs LOW 'F243 64 90 mA 

Iccz Outputs OFF 71 90 mA 

NOTES 
1. For conditions shown a. MIN or MAX, u •• thoapproprlat •• alue .peclfled under recommended operellng condition. torthe applicable type. 
2. All typical .alue. are at VCC. 5V, TA- 25'C. 
3. Not more than one output ahould be shorted at a time. For t •• tlng lOS. the USB of hlgh·speed t.at apparatus andlor sample·Bnd·hold techniques are preferable In order to 

minimize Interna' heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may ralaa the chip temperature well above normal 
and thereby cau.e Invalid readings In other parameter ta.t8. In any sequence of parameter telta, lOS tests ahould be performed last. 

4. ICC Is measured with outpulS open and transceivers enabled In one direction only, or with all transceivers disabled. 
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LOGIC PRODUCTS 

TRANSCEIVERS FAST 54/74F242, 54/74F243 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay 
Waveform 1 

tpHL Data to output ('F242) 

t pZH Output enable time ('F242) Waveform 3 
t pZL 

t pHZ Output disable time ('F242) Waveform 3 
tpLZ 

tpLH Propagation delay 
Waveform 2 

t pHL Data to output ('F243) 

t pZH Output enable time ('F243) Waveform 4 
t pZL 

t pHZ Output disable time ('F243) Waveform 4 
t pLZ 

NOTE 
Subtract O.2ns from minimum values for SO package. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

Waveform 1 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 3 

Min 

3.0 
2.0 

3.5 
3.5 

4.0 
3.5 

2.5 
2.5 

2.0 
2.0 

2.0 
2.0 

54174F 54F 74F 

TA= +25°C TA'VCC TA'VCC 
Vcc= +5.0V Mil Com'l 

CL=50pF CL=50pF CL=50pF 
RL=5001l RL=5001l RL=5001l 

Typ Max Min Max Min Max 

4.5 6.5 3.0 9.0 3.0 7.5 
3.0 4.5 1.5 5.0 2.0 4.5 

6.0 7.5 3.0 10.0 3.5 9.0 
6.5 9.0 3.0 12.0 3.5 10.5 

7.0 9.0 4.0 11.0 4.0 9.5 
6.0 9.5 3.0 13.5 3.5 11.0 

4.0 5.2 2.0 6.5 2.0 6.2 
4.0 5.2 2.0 8.5 2.0 6.5 

4.5 5.7 2.0 8.0 2.0 6.7 
5.0 7.5 2.0 10.5 2.0 8.5 

4.0 6.0 2.0 7.5 2.0 7.0 
4.5 6.0 2.0 8.5 2.0 7.0 

WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 2 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

:~I_vM ___ -J)(vM 

UNIT 

ns 

ns 

ns 

ns 

ns 

- tpZl -I 1- tplZ -I -----..... 1......-- ",3.5V 

An OR Bn ~'-V_M _____ ......Jr--r-
L VOL +O.3V 

Waveform 4 

5·178 Signetics 



lOGIC PRODUCTS 

TRANSCEIVERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 

Vee 'L-o 7.0V 

VIN VOUT 
RL 

SWITCH POSITION 

rEST SWITCH 

IpLZ closed 
IpZL 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. 

FAMILY 

54/74F 

Signe1ics 

FAST 54/74F242, 54/74F243 

INPUT PULSE DEFINITIONS 

~----------IW----------~ AMP IV) 

~~--------------~~I--~-----ov 

ITHutt) ITlH(tr) 

ITLHftr) tTHLltf) 

ir:::-:::---------=:"Ii---t------ AMP IV) 

~----------tw----------~ 

VM = 1 5V 

OV 

INPUT PULSE REQUIREMENTS 

Amplitude I R.p. Rate I Puis. Width I tTLH I trHL 

3.0V I 1MHz I 500n5 I 2.5no I 2.5n5 
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LOGIC PRODUCTS 

BUFFER 

• Octal bus interface 
• 3-state buffer outputs 

sink 64mA 
• 15mA source current 

DESCRIPTION 
The 'F244 is an octal buffer that Is ideal for 
driving bus lines or buffer memory ad­
dress registers. The outputs are all capa­
ble of sinking 64mA and sourcing up to 
15mA, producing very good capacitive 
drive characteristics. The device features 
two Output Enables, OE. each controlling 
four of the 3-state outputs. 

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'l care 
(Z) = HIGH impedance (off) state 

PIN CONFIGURATION 

5·180 

FAST 54/74F244 

Octal Buffer (3-State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F244 4.0ns 53mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :!:5%;TA=0·Cto +70·C Vcc=5V :!: 10%; TA=.-55·C to + 125·C 

Plastic DIP N74F244N 

Plastic SO N74F244D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surtace-mounted mlcro·minlature DIP available 1984. 
lLCC Is 2().pin surface-mounted leadless chip carrier. 

554F244F 

554F244G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54/74F (U_L.) LOAD VALUE 

High/Low High/Low 

3-5tate Output Enable Input 
OE. 1.0/1.67 20,.AI1.0mA 

(Active LOW) 

OEb 
3-5tate Output Enable Input 

1.0/1.67 20,.AI1.0mA 
(Active LOW) 

l.o-Ia3• Ibo- lb3 Data Inputs 1.0/2.67 20,.AI1.6mA 

Yao-Ya3• YbO-Yb3 Data Outputs (Commercial) 150/106.7 3mAl64mA 

Y.o-Ya3, YbO-Yb3 Data Outputs (Military) 150lBO 3mAI4BmA 

NOTE 
One (1.0) FAST unit load is defined as: 20pA in the HIGH state and C.6mA In the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

I. V. 18 

I. V. 16 

la Va 
14 

I. V. 
12 

O'Ea 

11 
Ib Vb 3 

15 
Ib Vb 5 

13 
Ib Vb 

11 
Ib Vb 

19 
DEb 
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LOGIC PRODUCTS 

BUFFER FAST 5417 4F244 

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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5 to +7.0 -0.5 to +7.0 V 

VIN Input voltage -0.5to +7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 rnA 
VOUT Voltage applied to output in HIGH output state -0.5 to + 5.5 -0.5 to + 5.5 V 

lOUT Current applied to output in LOW output state 128 128 rnA 

TA Operating free-air temperature range -55to +125 o to 70 'c 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

Min Nom Max UNIT 

Vee Supply voltage Mil 4.5 5.0 5.5 V 

Com'l 4.75 5.0 5.25 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 Mil -12 rnA 5 
= Com'l -15 rnA 

10l LOW-level output current Mil 48 rnA 
Com'l 64 rnA 

TA Operating free-air temperature Mil -55 125 'c 
Com'l 0 70 ·C 
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LOGIC PRODUCTS 

BUFFER FAST 5417 4F244 

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

TEST CONDITIONS1 
54174.F244 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc=MIN, VIH=MIN, 10H = -12mA Mil 2.0 V 

VOH HIGH·level output voltage 
VIL =0.5V 10H= -15mA Com'l 2.0 V 

Vcc = MIN, VIH = MIN, 
10H= -3mA 

Mil 2.4 3.4 V 
VIL=MAX Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vcc = MIN, VIH = MIN, IOL=48mA Mil 0.35 0.5 V 

VIL = MAX IOL=64mA Com'l 0.35 0.5 V 

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

II 
Input current at maximum 

Vcc= MAX, VI= 7.0V 5 100 /LA input voltage 

IIH HIGH·level input current Vcc= MAX, VI = 2.7V 1 20 /LA 

IlL LOW·level input current Vcc= MAX, OEa,OEb -0.7 -1.0 rnA 
VI=0.5V Data Inputs 1.0-1.3, Ibo-lb3 -0.6 -1.6 rnA 

10ZH 
Off·state output current, 

Vcc= MAX, VIH = MIN, VOUT= 2.4V 2 50 /LA HIGH·level voltage applied 

10ZL 
Off·state output current, 

Vcc= MAX, VIH = MIN, VOUT= 0.5V -2 -50 /LA LOW·level voltage applied 

los Short·circuit output current3 Vcc= MAX, Vo= O.OV -100 -150 -225 rnA 

ICCH Outputs HIGH 40 60 rnA 

Icc Supply CUrrElnt4 (total) Vcc=MAX ICCL Outputs LOW 60 90 rnA 

Iccz Outputs OFF 60 90 rnA 

NOTES 
1. Forconditions 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. Not more than one output should be shorted at a time. For testing 'OS. the use of high-speed test apparatus andlor sample-and·hold techniques are preferable In order to 

minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ICC is measured with outputs open. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

54174F 54F 74F 

TA= +25°C TA'VCC TAo Vcc 
Vce= +5.0V Mil Com'l 

CL=50pF CL=50pF CL=50pF 

PARAMETER TEST CONDITIONS RL=5000 RL=5000 RL=5000 UNIT 
Min Typ Max Min Max Min Max 

t pLH Propagation delay Waveform 1 2.5 4.0 5.2 2.5 6.5 2.5 6.2 ns 

tpHL Propagation delay Waveform 1 2.5 4.0 5.2 2.5 7.0 2.5 6.5 ns 

tpZH Enable to HIGH Waveform 2 2.0 4.3 5.7 2.0 7.0 2.0 6.7 ns 

tpZL Enable to LOW Waveform 3 2.0 5.0 7.0 2.0 8.5 2.0 8.0 ns 

t pHZ Disable from HIGH Waveform 2 2.0 3.5 6.0 2.0 7.0 2.0 7.0 ns 

t pLZ Disable from LOW Waveform 3 2.0 4.0 6.0 2.0 7.5 2.0 7.0 ns 

NOTE 
Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 

BUFFER 

AC WAVEFORMS 

WAVEFORM FOR NON-INVERTING OUTPUTS 

Waveform 1 

FAST 54/74F244 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 

Vee 'L..o 7.0V 

RL 

RL 

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. 

FAMILY 

54/74F 

Signetics 

~----------'W----------~ AMPIVI 

~~--------------~~--+-----ov 

'THLI •• I fTlH(trJ 

ITlHI',1 tTHUII) 

Ir::::::----------------::::~l-_r--- AMP IVI 

~----------·W----------~ 

VM=1.5V 

INPUT PULSE REQUIREMENTS 

OV 

Amplitude I Rep. Rale I Pulse Width I 'rLH I'rHL 

3.0V I 1MHz I 500ns I 2.5n$ I 2.5n$ 
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LOGIC PRODUCTS 

TRANSCEIVER 

'W",Di,l_i" 
• High impedance NPN 

base inputs for reduced 
loading (20ILA in LOW 
and HIGH states) 

• Octal bidirectional bus 
interface 

• 3·State buffer outputs 
sink 64mA 

• 15mA source current 
• Outputs are placed in 

Hi·Z state during power· 
off conditions 

DESCRIPTION 
The 'F245 is an octal transceiver featur· 
ing non·inverting 3-State bus compatible 
outputs in both send and receive dlrec· 
tions. The outputs are all capable of sink· 
Ing 64mA and sourcing up to 15mA, pro· 
duclng very good capacitive drive charac· 
teristics. The device features an Output 
Enable (OE) input for easy cascading and a 
Send/Receive (SiR) input for direct/on con· 
trol. All of the Inputs utilize Signet/cs N PN 
input structures to reduce input loading 
and reduce input capacitance. The 3·State 
outputs, Bo-B7' have been designed to 
prevent output DUs loading If the power is 
removed from the device. 

PIN CONFIGURATION 

5·184 

FAST 54/74F245 

Octal Transceiver (3·State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F245 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc=5V %5%;TA=O·Cta +70·C Vcc=5V :!:10%;TA= -55·Cta + 125·C 

Plastic DIP N74F245N 

Plastic SO N74F245D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2D-pin surface·mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FANOUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

OE Output Enable Input (Active LOW) 1.0/0.033 

SIR SE;lnd Receive Input 1.0/0.033 

Ao-A7 3·State A Data Inputs 1.0/0.033 

Ao-A7 3·State A Data Outputs 150/33 

Bo-B7 3·State B Data Inputs 1.0/0.033 

Bo-B7 
3-State B Data Outputs (Commercial) 150/107 
3·State B Data Outputs (Military) 150/80 

LOAD VALUE 
High/Low 

20p.A/20p.A 

20p.A/20p.A 

20p.A/20p.A 

3mA/20mA 

20p.A/20p.A 

3mA/64mA 
3mA/48mA 

One (1.0) FAST Unit Load (Ful) is defined as: 20pA In the HIGH state and O.6mA In the LOW state. 

FUNCTION TABLE 
INPUTS INPUTS/OUTPUTS 

OE siii An Bn 

L L A=B INPUTS 
L H INPUT 
H X (Z) 

LOGIC SYMBOL 

KH--±==--<""B'14 

"'t--I>--+--±:=:-....""B·13 

"'t--I>--+--±:=:-....""B·12 

~-I>-_-±:=-....""B'11 

Signetics 

B=A 
(Z) 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
IZ)= HIGH impedance "off" state 

LOGIC SYMBOL (IEEElIEC) 



LOGIC PRODUCTS 

TRANSCEIVER FAST 54/74F245 

'PA""''''·'ii 
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. 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to 7.0 -0.5 to 7.0 V 

VIN Input voltage -0.5to + 7.0 -0.5to +7.0 V 

liN Input current -30 to +5 -3Oto +5 mA 

VOUT Voltage applied to output in HIGH output state - 0.5to + 5.5 -0.5to +5.5 V 

lOUT Current applied to output In LOW output state I Ao-A7 40 48 mA 

J 60-67 128 128 mA 

TA Operating free-air temperature range -55to + 125 Oto 70 'C 

RECOMMENDED OPERATING CONDITrONS 
54/74F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 '5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW·level input voltage 0.8 V 

11K Input clamp current -18 mA 

Mil -3 mA 
10H HIGH-level output current, Ao-A7 

Com'l -3 mA 

Mil -12 mA 
10H HIGH·level output current, 60-67 

Com'l -15 mA 

Mil 20 mA 
10L LOW-level output current, Ao-A7 

Com'l 24 mA 

Mil 48 mA 
10L LOW-level output current, 60-67 

Com'l 64 mA 

Mil -55 125 'C 
TA Operating free-air temperature 

Com'l 0 70 'C 

Signetics 5·185 
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LOGIC PRODUCTS 

TRANSCEIVER FAST 54/74F245 

'am""",I_,'j 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·air temperature range unless otherwise noted.) 

TEST CONDITlONS1 
54174F245 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc= MIN, VIL = MAX, Mil 2.4 3.4 V 
VOH HIGH·level output voltage Ao~A7 

VIH = MIN 10H= -3.0mA 
Com'l 2.7 3.4 V 

10H= -12mA Mil 2.0 V 

Vcc= MIN, VIL = MAX, 10H= -15mA Com'l 2.0 V 
VOH HIGH·level output voltage Bo-B7 

VIH=MIN Mil 2.4 3.4 V 
10H= -3.0mA 

Com'l 2.7 3.4 V 

VOL LOW·level output voltage Ao-A7 Vcc=MIN, VIH=MIN, VIL=MAX, IOL=24mA 0.35 0.5 V 

Vcc= MIN, VIL = MAX, 10L=48mA Mil 0.5 V 
VOL LOW·level output voltage Bo-B7 V1H = MIN IOL=64mA Com'l 0.35 0.5 V 

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

II 
Input clamp current at maximum 

Vcc=MAX, VI= +7.0V 100 p.A input voltage 

IIH HIGH·level input current Vcc= MAX, VI= 2.7V 20 p.A 

IlL LOW·level input current V~c = MAX, VI = 0.5V -20 p.A 

10ZH 
Off·state output current, 

Vee = MAX, VIH = MIN, VOUT=2.4V 50 p.A 
HIGH·level voltage applied 

10ZL 
Off·state output current, 

Vcc=MAX, VIH=MIN, VouT =0.5V -50 p.A LOW·level voltage applied 

los Short·circuit output current3 Vcc= MAX -100 -225 mA 

ICCH Outputs HIGH mA 

Icc Supply current 4 (total) Vce= MAX lecL Outputs LOW 143 mA 

Iccz Outputs OFF 

NOTES 
1. For conditions shown as MIN or ~AX, use the appropriate value specified under recommended operatlng conditions for the applicable type. 
2. All typical values are at V Cc = 5V, T A = 25 DC. 
3. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to 

minimize internal heating and more accurately refrect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. Measure ICC with outputs open. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signeties LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

54/74F 54F 74F 

TA = + 25°C 
TA, Vcc=MiI TA, Vec=Com'l 

Vee = +S.OV CL=50pF CL=50pF 
PARAMETER TEST CONDITIONS CL=50pF, 

RL=5000 RL=5000 
UNIT 

RL=5000 

Min Typ Max Min Max Min Max 

t pLH Propagation Delay Waveform 1 2.5 4.2 5.5 2.5 6.5 ns 
tpHL An to Bn or Bn to An Waveform 1 2.5 4.6 6.0 2.5 7.0 

tpZH Output Enable Time Waveform 2 3.0 5.3 7.0 3.0 8.0 ns 
tpZL Waveform 3 4.5 7.9 10 4.5 11 

tpHZ Output Disable Time 
Waveform 2 3.0 5.0 6.5 3.0 7.5 ns 

tpLZ Waveform 3 2.0 3.7 5.0 2.0 6.0 

5·186 Signetics 



LOGIC PRODUCTS 

TRANSCEIVER 

'm",,",I·'ri 
AC WAVEFORMS 

WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 1 

FAST 54/74F245 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

3·STATE ENABLE TIME TO LOW LEVEL AND 

DISABLE TIME FROM LOW LEVEL 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 

Vee 

Lo7.0V 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 
tpZL closed 

All other open 

DEFINITIONS 

RL = Load resistor to GND; 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. 

FAMilY 

54/74F 

Signetics 

INPUT PULSE DEFINITIONS 

~----------tw----------~ AMP IV) 

~~--------------~~--+-----OV 
tTHl(tt) 

tTlH(t,) 

tTlH(t,) 

tTHl(tf) 

Ir::~-------~=~--t----- AMP IV) 

~----------tw----------~ 

VM = 1.5V 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep. Rate I Pul •• Width I trlH I 'THl 

3.0V I 1MHz I 500n8 I 2.5n8 J 2.5ns 

OV 
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LOGIC PRODUCTS 

MULTIPLEXER 

lii¥Jt,,) 
• High speed 8-to-1 

multiplexing 
• True and complement 

outputs 
• Both outputs are 3-State 

for further multiplexer 
expansion 

FAST 54/74F251 

8-lnput Multiplexer (3-State) 

TYPE 
TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 

(Data to y) (Total) 

74F251 18ns 9mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :!:5%;TA =O·Cla +10·C Vcc=5V :!:10%;TA= -55·Cla + 125·C 

Plastic DIP N74F251N 

Plastic SO N74F251P 

Ceramic DIP 554F251F 

Ceramic LLCC 554F251G 

NOTE 
DESCRIPTION so package is surface·mounted micro·miniature DIP available 1984. 

LLCC is 2()..pin surface-mounted leadJess chip carrier. 

The 'F251 is a logical implementation of a INPUT AND OUTPUT LOADING AND FAN,OUT TABLE 
slngle·pole, 8·position switch with the 
state of three 5elect inputs (50' 51' 52) 
controlling the switch position. Assertion 
(Y) and Negation (Y) outputs are both pro· 
vided. The Output Enable input (OE) is ac· 
tive LOW. The logic function provided at 
the output, when activated, is: 

y = OE'(!g.SO,S1·S2+ 11.50.$1,$2 
+ 12,50.51.52+ 13,50,51,S2 
+ 14,80.81.52 + 15,50,81,52 

PINS 

10-17 

So-52 

OE 

Y, Y 
+ 16,$0,51,52 + 17,50,51,50. NOTE: 

DESCRIPTION 
54n4F (U.L.) 

High/Low 

Data Inputs 1.0/1.0 

5elect Inputs 1.0/1.0 

3·5tate Output Enable 
1.0/1.0 Input (Active LOW) 

3·5tate Output 
50/33 

3·5tate Output Inverted 

LOAD VALUE 
High/Low 

20I'A/0.6mA 

2OI'AlO.6mA 

201'AlO.6mA 

1.0mA/20mA 

One (l,O) FAST unit load Is defined as: 20,u.A In the HIGH state and a.6mA in the LOW state. 

Both outputs are in the HIGH impedance 
(HIGH Z) state when the output enable is 
HIGH, allowing multiplexer expansion by 
tying the outputs of up to 128 devices rents that would exceed the maximum output enable signals must ensure there 
together. All but one device must be in the ratings, when the outputs of the 3·5tate is no overlap in the active LOW portion of 
HIGH impedance state to avoid high cur· devices are tied together. Design of the the enable voltages. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

7 4 i i ; It Ii Y Y ), I MUX 

EN 
OE 10 11 12 13 14 15 18 17 

11- So 

11 

°IG~ 10 
9 2 7 

10- 51 '\l 

9- 52 
1 

'\l 
y y 15 

r l 14 

13 
12 

Vcc = Pin 16 
GND= Pin 8 
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LOGIC PRODUCTS 

MULTIPLEXER 

-P"i';'1 
LOGIC DIAGRAM 

(I) 

(10) 

So 
(11) 

(7) 

= Pin 16 Vcr:; 
GN D=Pin8 

to.. ..... 
to... ..... 
to... ..... 

....... 
-V 

( ) = Pin numbers 

FUNCTION TABLE 

OE S2 

H X 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L H 
L H 
L H 
L H 
L H 
L H 
L H 
L H 

H = HIGH voltage level 
l = LOW voltage level 
X = Don't care 

SI 

X 
L 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 
H 
H 
H 
H 

(Z) = HIGH Impedance (off) state 

10 

(41 
..to.. 

I .... 
..to.. 

I - ..... 
....... 

L - .... 

~ 

T 

So 10 11 

X X X 
L L X 
L H X 
H X L 
H X H 
L X X 
L X X 
H X X 
H X X 
L X X 
L X X 
H X X 
H X X 
L X X 
L X X 
H X X 
H X X 

FAST 54/74F251 

(31 (2) (1) (15) (14) (131 (12) 

I II I 

Y ~ 
~ ~ 1", 

Y 
llt 

'I T 
~ r 

>---

..,1, 

(5) (6) 

y 

5 

INPUTS OUTPUTS 

12 13 14 15 16 17 Y Y 

X X X X X X (Z) (Z) 
X X X X X X H L 
X X X X X X L H 
X X X X X X H L 
X X X X X X L H 
L X X X X X H L 
H X X X X X L H 
X L X X X X H L 
X H X X X X L H 
X X L X X X H L 
X X H X X X L H 
X X X L X X H L 
X X X H X X L H 
X X X X L X H L 
X X X X H X L H 
X X X X X L H L 
X X X X X H L H 
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LOGIC PRODUCTS 

MULTIPLEXER FAST 54/74F251 

'PiN,,#4 
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·alr temperature range.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage - 0.5 to + 7.0 -0.5 to +7.0 V 

VIN Input voltage - 0.5 to + 7.0 -0.5 to + 7.0 V 

lIN Input current - 30 to +5 -30 to + 5 mA 

VOUT Voltage applied to output in HIGH output state - 0.5 to + 5.5 -0.5 to +5.5 V 

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·air temperature .range -55to +125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

54/74F 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH·levellnput voltage 2.0 V 

VIL LOW·level input voltage 0.8 V 

11K Input elamp current -18 mA 

10H HIGH-level output current -3.0 mA 

10L LOW-level output current 20 mA 

Mil -55 125 'C 
TA Operating free-air temperature 

Com'l 0 70 'C 
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LOGIC PRODUCTS 

MULTIPLEXER FAST 54/74F251 

'4iM'¥?' 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
S4/74F2S1 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc= MIN, VIL = MAX, 10H= MAX, I Mil 2.4 3.4 V 
VOH HIGH-level output voltage 

VIN=MIN I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vec= MIN, VIH = MIN, VIL = MAX, 10L= MAX 0.35 0.5 V 

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

10ZH 
Off-state output current, 

Vee = MAX, VIH = MIN, Vo=2.4V 2 50 /LA HIGH-level voltage applied 

10ZL 
Off-state output current 

Vee = MAX, VIH = MIN, Vo=0.5V -2 -50 /LA LOW-level voltage applied 

II 
Input current at maximum 

Vee= MAX, VI= 7.0V 5 100 /LA input voltage 

IIH HIGH-level input current Vee = MAX, VI=2.7V 1 20 /LA 

IlL LOW-level input current Vce=MAX, VI=0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vec=MAX, Vo=O.OV -60 -80 -150 mA 

leeH Outputs HIGH mA 

lee Supply current4 (total) Vec= MAX leeL Outputs LOW mA 

leez Outputs OFF 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. 5 
3. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini· 

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ICC is measured with VCC= MAX, Select and Data inputs at 4.5V, and OE ground for output HIGH and LOW conditions; VCC= MAX, Data inputs and the OE at 4.5V for outputs 
OFF condition. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

54/74F S4F 74F 

TA=+2SoC TA, Vcc TA'VCC 

PARAMETER TEST CONDITIONS Vcc= +S.OV Mil Com'l 
CL=SOpF CL=SOpF CL=SOpF 
RL=SOOIl RL=SOOIl RL = soon 

Min Typ Max Min Max Min Max 

tpLH Propagation delay 
Waveform 2 

4.5 9.6 13 3.5 16.5 4.5 14 
tpHL Select to Y output 5.0 6.9 9.0 3.0 10.5 4.0 10 

tpLH Propagation delay 
Waveform 1 

4.0 5.9 8.0 3.5 9.5 4.0 9.0 
tpHL Select to Y output 3.2 5.7 7.5 3.2 9.5 3.2 8.5 

tpLH Propagation delay 
Waveform 2 

5.5 7.2 9.5 3.5 11.5 5.5 10.5 
tpHL Data to Y output 3.7 5.1 6.5 3.7 7.5 3.7 7.5 

tpLH Propagation delay 
Waveform 1 

3.0 4.1 5.7 2.5 8.0 3.0 7.0 
tpHL Data to Y output 2.0 3.0 4.0 2.0 6.0 2.0 5.0 

tpZH Output enable time 
Waveform 3 

4.0 6.9 9.0 4.0 10 4.0 10 
tpZL OE to Y 3.5 6.0 8.0 3.5 10 3.5 9.0 

tpZH Output enable time 
Waveform 4 

3.0 5.4 7.0 3.0 9.5 3.0 8.0 
tpZL OEtoY 3.5 6.4 8.5 3.5 10.5 3.5 9.5 

tpHZ Output disable time 
Waveform 3 

3.0 5.0 6.5 3.0 8.5 3.0 7.5 
tpLZ OEtoY 2.0 3.2 4.5 2.0 7.5 2.0 5.5 

tpHZ Output disable time 
Waveform 4 

3.0 4.7 6.0 3.0 7.0 3.0 7.0 
tpLZ OE to Y 2.0 3.5 4.5 2.0 5.5 2.0 5.5 

NOTE 
Subtract 0.2ns from minimum values for SO package. 

Signetics 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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LOGIC PRODUCTS 

MULTIPLEXER 

·a'ii"?' 
AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

YOR 
Y 

Waveform 1 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

FAST 54/74F251 

WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 2 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Of ~ V_M --.J1 vM 

_ ~tPZL "I ~tPLZk- 3.5V 

YORY . '\ vM '------
VOL +0.3V 

Waveform 4 

TEST CIRCUIT FOR 3·STI\.TE OUTPUTS INPUT PULSE DEFINITIONS 

Vee t....o 7.0V 

VOUT 

RL 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 
tpZl closed 

Allothe' 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. 

i------IW------i AMPIVI 

~~--------------~~I-~----ov 

'THU'I! 

ITLHII,I 

ITLHII,I 

ITHUII! 

~~---------------=::~I-+---- AMP IVI 

~-----IW----------i 

VM=I.5V 

ov 

FAMILY 1-_____ -r-I_NP_U_T_P_U_LSTE_R_E_Q_UI_R_EM_E_NTT_S_--,r-_-t1 

Amplitude I Rep. R... I Pul •• Width I trLH I trHL I 
54/74F 3.0V I 1 MHz I 500n8 I 2.5n8 I 2.5n8 I 
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LOGIC PRODUCTS 

MULTIPLEXER 

• 3-State outputs for bus 
interface and multiplex 
expansion 

• Common Select inputs 
• Separate Output Enable 

inputs 

DESCRIPTION 

The 'F253 has two identical 4-input multiplex­
ers with 3-State outputs which select two bits 
from four sources selected by common Select 
inputs (~, SJl. When the individual Output 
Enable (Eo., Eob) inputs of the 4-inplit multi­
plexers are HIGH, the outputs are forced to a 
HIGH impedance (HIGH Z) state. 

The 'F253 is the logic implementation of a 2-
pole, 4-position switch; the position of the 
switch being determined by the logic levels 
supplied to the two Select inputs. Logic equa­
tions for the outputs are shown below: 

Y. = OE. " (loa" SI "So + 118 " SI " So 
+ 12• " SI " So + 13• " SI " So) 

Yb = OEb " (lab· SI • So + lIb· 81 • So 
+ 12b • SI • 80 + 13b • SI • So 

All but one device must be in the HIGH impe­
dance state to avoid high currents exceeding 
the maximum ratings, if the outputs of the 3-
State devices are tied together. Design of the 
Output Enable signals must ensure that there 
is no overlap. 

PIN CONFIGURATION 

FAST 54/74F253 

Dual 4-lnput Multiplexer (3-State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F253 14.5mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :!: 5%; TA=O·C to +70·C Vcc = 5V :!: 10%; TA = - 55·C to + 125·C 

Plastic DIP N74F253N 

Plastic SO N74F253D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surfaCEHTlounted mlcro·minlature DIP available 1984. 
LLCC Is 2().pin surface·mounted leadless chip carrier. 

S54F253F 

S54F253G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

10.-138 Side A data inputs 1.0/1.0 20"AlO.6mA 

IOb-13b Side B data inputs 1.0/1.0 20"AlO.6mA 

So' SI Common select inputs 1.0/1.0 20"AlO.6mA 

OE. Side A output enable input (active LOW) 1.0/1.0 20"AlO.6mA 

OEb Side B output enable input (active LOW) 1.0/1.0 20"AlO.6mA 

Y., Yb 3-State outputs 50/33 1.0mAl20mA 

NOTE 
One (1.0) FAST unit load is defined as: 2O,uA in the HIGH state and O.6mA in the LOW slate. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

1 i ii 1 It y Ii ? 1 
OE. lOa '18 '28 13a lab lib 12b 13bOEb 

14- So 

2- SI 

V. v. 

! ! 
VCC =Pln 16 
QND=Pln8 

Signetics 

11 
12 
13 
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LOGIC PRODUCTS 

MULTIPLEXER 

'PillAY' 
LOGIC DIAGRAM 

Dea lOa 118 '2. 
(1) (6) (5) (4) 

vcc =Pln 16 
GND=Pln 8 

11b 12b 13b OEb 
(11) (12) (13) (15) 

FAST 54/74F253 

FUNCTION TABLE 

SELECT 
DATA INPUTS 

OUTPUT 
OUTPUT 

INPUTS ENABLE 

So S1 10 11 

X X X ·X 
L L L X 
L L H X 
H L X L 
H L X H 
L H X X 
L H X X 
H H X X 
H H X X 

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

12 

X 
X 
X 
X 
X 
L 
H 
X 
X 

(Z)= HIGH Impedance (off) state 

13 OE y 

X H (Z) 
X L L 
X L H 
X L L 
X L H 
X L L 
X L H 
L L L 
H L H 

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) , 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 - 0.5 to + 7.0 V 

VIN I nput voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to + 5 rnA 
VOUT Voltage applied to output in HIGH output state - 0.5 to +5.5 -0.5to +5.5 V 

lOUT Current applied to output in LOW output state 40 40 rnA 

TA Operating free-air temperature range - 55 to + 125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -3 rnA 

10L LOW-level output current 20 rnA 
Mil -55 125 'c 

TA Operating free-air temperature 
Com'l 0 70 'c 
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LOGIC PRODUCTS 

MULTIPLEXER FAST 54/74F253 

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

TEST CONDITIONS1 
S4174FS24 

PARAMETER 
Typ2 

UNIT 
Min Max 

I Mil 2.4 3.4 V 
VOH HIGH-level output voltage Vee = MIN, VIL = MAX, 10H = MAX I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vee = MIN, VIH = MIN, VIL = MAX 0.35 0.5 V 

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

10ZH 
Off-stage output current, 

Vee= MAX, VIH = MIN, Vo=2.4V 2 50 p.A 
HIGH-level voltage applied 

10ZL 
Off-state output current 

Vee = MAX, VIH = MIN, Vo=0.5V -2 -50 p.A 
LOW-level voltage applied 

II 
Input current at maximum 

Vee = MAX, VI= 7.0V 5 100 p.A 
input voltage 

IIH HIGH-level input current Vee = MAX, VI=2.7V 1 20 p.A 

IlL LOW-level input current Vee= MAX, VI= 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX -60 -90 -150 mA 

leeH 
OEn=GND 11.5 16 mA 
10' Sn= 4.5V; 11-13 = GND 

lec Supply current (total) Vee = MAX 
lecL In, Sn, OEn = GND 16 23 mA 

leez OEn=4.5V; In, Sn=GND 16 23 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 atVCC=5V, TA=25"C. 5 
3. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample-and·hold technIques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

54/74F 54F 74F 

TA = +2SoC TA, Vee TA'VCC 

PARAMETER TEST CONDITIONS Vcc = +5.0V Mil Com'l 
CL = 50pF CL = 50pF CL = 50pF. 
RL = 5000 RL = 5000 RL = 5000 

Min Typ Max Min Max Min Max 

tpLH Propagation delay 
Waveform 1 

3.0 5.5 7.0 2.5 9.0 3.0 B.O 
tpHL Data to output 3.0 5.5 7.0 2.5 B.O 3.0 B.O 

tpLH Propagation delay 
Waveform 1 

5.5 10.1 12.5 3.5 15 4.5 13.5 
tpHL Select to output 4.5 9.2 11 2.5 12 3.5 12 

tpZH Output enable to HIGH level Waveform 2 3.0 6.B 9.0 2.5 10.5 3.0 10 

tpzL Output enable to LOW level . Waveform 3 3.0 7.2 9.5 2.5 11 3.0 10.5 

tpHz Output disable from HIGH level Waveform 2, CL = 5pF 2.0 3.7 5.0 2.0 6.5 2.0 6.0 

tpLZ Output disable from LOW level Waveform 3, CL = 5pF 2.0 4.4 6.0 2.0 9.0 2.0 7.0 

NOTE 
Subtract 0.2ns from minimum values for SO package. 

Signetics 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 
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MULTIPLEXER FAST 54/74F253 

_PiN)ii!i 
AC WAVEFORMS 

PROPAGATI'ON DELAY DATA AND 
SELECT TO OUTPUT 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Wavelorm 1 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Oe ~ VM f,VM 

3.8V ~-tP-z-L-·-I----..J 1- tpLl· 

Y VM 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

Waveform 2 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

Vee Lc7,OV 

~---------tw----------~ AMPIVI 

~~-------~~·--~----OV 

RL 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 
tpZL closed 

AJlother open 

DEFINITIONS 

RL = Load resistor to GND; 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 Zour of pulse 

generators. 

FAMILY 

54174F 

5·196 Signetics 
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ITLHiI,1 

tTLHiI,1 

ITHLill! 

Ir:::,."..-------~~-+-- AMPIVI 

I-----------Iw-------I 

VM= 1.5V 

INPUT PULSE REQUIREMENTS 

Amplitude J Rep. R.t. I Pul •• Width L "rLH J 

OV 

"rHL 
3,QY I 1MHz I 500ns L 2.5n8 _l 2.5115 



LOGIC PRODUCTS 

LATCH 

• Combines dual demulti· 
plexer and 8·bit latch 

• Serial· to· parallel 
capability 

• Output from each storage 
bit available 

• Random (addressable) 
data entry 

• Easily expandable 
• Common Clear input 
• Useful as duaI1·of·4 

active HIGH decoder 

DESCRIPTION 
The 'F256 dual addressable latch has four 
distinct modes of operation which are se· 
lectable by controlling the Master Reset 
and Enable Inputs (see Function Table). In 
the addressable latch mode, data at the 
Data (D) inputs is written into the ad· 
dressed latches. The addressed latches 
will follow the Data input with all unad· 
dressed latches remaining in their pre· 
vious states. In the memory mode, all 
latches remain in their previous states and 
are unaffected by the Data or Address in· 
puts. To eliminate the possibility of enter· 
ing erroneous data in the latches, the 
enable should be held HIGH (inactive) 
while the address lines are changing. In 
the duaI1·of·4 decoding or demultiplexing 

PIN CONFIGURATION 

FAST 54174F256 

Dual 4·Bit Addressable Latch 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Tolal) 

74F256 7ns 35mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=SV :1:5%; TA=O·C to +70·C Vcc = 5V :I: 10%; TA = - 5S·C to + 12S·C 

Plastic DIP N74F256N 

Plastic SO N74F256D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2()..pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

D., Db Side A, Side B Data Inputs 1.0/1.0 

AD, A, Address Inputs 1.011.0 

E, MR Enable, Master Reset Inputs 1.0/1.0 

0 0.-03• Side A Outputs 50/33 

00b-0 3b Side B Outputs 50133 

NOTE 
One (1.0) FA.ST unit load is defined as: 20"A in the HIGH state and O.6mA in the LOW state. 

mode (MR= E= LOW), addressed outputs 
will follow the level of the D inputs, with all 
other outputs LOW. In the Master Reset 
mode, all outputs are LOW and unaffected 
by the Address and Data inputs. 

LOAD VALUE 
High/Low 

2OI'A/0.6mA 

201'A/0.6mA 

2O~/0.6mA 

1mA/20mA 

1mA/20mA 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

3 13 

I I 
14-<> E 

D. Db 

l_ Ao 

2- Al 

15-<> MR 
14 

aD. a,. aal a3. aOb a,b aab a3b 

! l 1 ~ ! ,~ ), ,~ 
C8 

4" 
Vee =Pln16 10 

GND=Pln 8 
11 

,. 
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LATCH 

LOGIC DIAGRAM 

(41t--

00. 

(51 t-­

O'a 

A, 

(21
1 .... 

(61-

°2a 

MR 
('51 

(71 r--­
°3a 

MODE SELECT-FUNCTION TABLE 

OPERATING INPUTS 

MODE MR E D 

Master Reset L H X 

Demultiplex L L d 
(active HIGH L L d 
decoder L L d 
when D=H) L L d 

Store 
H H X (do nothing) 

H L d 
Addressable H L d 
latch H L d 

H L d 
H = HIGH voltage level steady state. 
L = LOW voltage level steady state. 
X = Don't care. 

AD A, 

X X 

L L 
H L 
L H 
H H 

X X 

L L 
H L 
L H 
H H 

OUTPUTS 

Qo Q, Q2 Q3 

L L L L 

Q=d L L L 
L Q=d L L 
L L Q=d L 
L L L Q=d 

qo q, q2 q3 

Q=d q, q2 q3 
qo Q=d q2 q3 
qo q, Q=d q3 
qo q, q2 Q=d 

d = HIGH or LOW data one setup time prior to the lOW-lo-HIGH Enable transition. 
q = Lower case letters indicate the state of the referenced output established during 

the last cycle in which it was addressed or cleared. 

FAST 54/74F256 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to 7.0 -0.5 to 7.0 V 

VIN Input voltage -0.5 to -0.5 to V 
+7.0 +7.0 

liN Input current -30to - 30 to mA 
+5 +5 

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

Current applied to 
lOUT output in LOW 40 40 mA 

output state 

TA 
Operating free-air -55to o to 70 'C temperature range + 125 
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LATCH FAST 54/74F256 

RECOMMENDED OPERATING CONDITIONS 

54/74F 
PARAMETER UNIT 

Min Nom Max 

I Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

I Com'l 4.75 5.0 5.25 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 -1 mA 

10l LOW-level output current 20 mA 

I Mil -55 + 125 'C 
TA Operating free-air temperature 

I Com'l 0 70 'C 

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

TEST CONDITIONS1 
54/74F256 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc=MIN, Vll=MAX,loH=MAX, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

VIH=MIN I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vee = MIN, VIH = MIN, Vil = MAX, 10l = MAX 0.35 0.5 V 

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

II 
Input clamp current at 

Vcc= MAX, VI= 7.0V 1.0 mA maximum input voltage 

IIH HIGH-level input current Vcc=MAX, VI=2.7V 20 /loA 

III LOW-level Input current Vcc=MAX, VI=0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee= MAX -60 -150 mA 

Supply current4 (total) I ICCH Output HIGH 40 mA 
Icc Vcc= MAX 

I lecl Output LOW 60 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. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. Measure ICC with inputs grounded and outputs open. 
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LATCH FAST 54/74F256 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202, 
"Testing and Specifying FAST Logic.") 

54174F 54F 74F 

TA = +2SoC TA, TA, 

PARAMETER TEST CONDITIONS Vee= +S.OV Vee = Mil Vee=Com'l UNIT 
CL=50pF CL=50pF CL=50pF 
RL=5001l RL = SOOIl RL=5001l 

Min Typ Max Min Max Min Max 

t pLH Propagation delay Waveform 1 S.O B.O 10.5 6.0 12.0 ns 
tpHL Enable to output 3.0 5.0 7.0 3.0 7.5 

tpLH Propagation delay Waveform 2 5.0 7.0 9.0 5.0 10.0 
ns 

tpHL Data to output 3.0 5.0 7.0 2.5 7.5 

tpLH Propagation delay 
Waveform 3 5.0 10.0 14.0 5.0 14.5 

t pHL Address to output 4.5 B.5 9.5 4.0 10.0 
ns 

t pHl 
Propagation delay Waveform 4 5.0 7.0 9.0 4.5 10.0 ns 
Master Reset to output 

NOTE 
Subtract 0.2"s from minimum values for SO package. 

AC SETUP REQUIREMENTS 

S4174F S4F 74F 

TA = + 25°C TA , TA , 

PARAMETER TEST CONDITIONS Vce= +S.OV Vce=MiI Vec=Com'l UNIT 
CL=SOpF CL=50pF CL=50pF 
RL=SOOIl RL=5001l RL=5001l 

Min Typ Max Min Max Min Max 

tw Enable pulse width Waveform 1 4.0 4.0 4.0 ns 

tw Master Reset pulse width Waveform 4 4.0 4.0 4.0 ns 

ts(H) 
Setup time HIGH, 

Waveform 5 4.0 4.0 4.0 ns Data to Enable 

ts(L) Setup time LOW, 
Waveform 5 4.0 4.0 4.0 ns Data to Enable 

th(H) 
Hold time HIGH, 

Waveform 5 1.0 1.0 1.0 ns Data to Enable 

th(L) Hold time LOW, Waveform 5 1.0 1.0 1.0 ns Data to Enable 

ts 
Setup time, Address 

WaveformS 4.0 4.0 4.0 ns to Enable(a) 

th 
Hold time, Address 

Waveform S 0 0 0 ns to Enable(b) 

NOTES 
a. The Address to Enable setup time is the time before the HIGH-la-LOW Enable transition that the Address must be stable so that the correct latch Is addressed and the other 

latches are not affected. 
b. The Address to Enable hold time is the time after the LOW-Io-HIGH Enable transition that the Address must be stable so that the correct latch is addressed and the other 

latches are not affected. 
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LATCH 

AC WAVEFORMS 

PROPAGATION DELAY ENABLE TO OUTPUT 
AND ENABLE PULSE WIDTH 

Waveform 1 

PROPAGATION DELAY 
ADDRESS TO OUTPUT 

Waveform 3 

DATA SETUP AND HOLD TIMES 

Waveform 5 

FAST 54/74F256 

PROPAGATION DELAY 
DATA TO OUTPUT 

Waveform 2 

MASTER RESET TO OUTPUT DELAY 
AND MASTER RESET PULSE WIDTH 

I'wi 
~------~~~ jlry-M--------

I-IPHL~ 
Qn ----------------- ~YM 

Waveform 4 

ADDRESS SETUP AND HOLD TIMES 
ADDRESS 

Waveform 8 
VM 0= 1.5V 

The shaded araal indicate when the Input Is permitted to change tor predictable output performance, 
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LOGIC PRODUCTS 

LATCH 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

VIN VOUT 
H!?t-M O.U.T. H~_-...., 

RT r RL 

-=- -=- -=-
DEFINITIONS 

RL = load resistor to GND; 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. 

FAMILY 

54174F 

5·202 Signetics 

FAST 54/74F256 

INPUT PULSE DEFINITIONS 

~---------'w-----------i AMPIVI 

~~--------------~~~--+-----OV 

'THLilII ITLH('r) 

ITLHI'rl 

~----------'w----------~ OV 

INPUT PULSE REQUIREMENTS I 
Amplitude I Rep. Rate I Pulse Wldth·j trLH I tTHL I 

3.0V I 1MHz I 500n5 I 2.5n. I 2.5n5 I 



LOGIC PRODUCTS 

DATA SELECTOR/MULTIPLEXER FAST 5417 4F257 

• Multifunction capability 
• Non·inverting data path 
• 3·State outputs 
• See 'F2S8 for inverting 

version 

DESCRIPTION 

The 'F257 has four identical 2-input multi­
plexers with 3-State outputs which select 
4 bits of data from two sources under con­
trol of a common Data Select input (S)_ Thll 
10 inputs are selected when the Select In­
put is LOW and the 11 inputs are selected 
when the Select input is HIGH. Data ap­
pears at the outputs in true (non-inverted) 
form from the selected outputs_ 

The 'F257 is the logic implementation of a 
4-pole, 2-position switch where the posi-
tion of the switch is determined by the 
logic levels supplied to the Select input 

Quad 2·Line To 1·Line Data Selector/Multiplexer (3·State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F257 4.3ns 12mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc=5V :l:5%;TA=O·Cto +70·C Vcc=5V :l:l0%;TA= -55·Clo + 125·C 

Plastic DIP N74F257N 

Plastic SO N74F257D 

Ceramic DIP 

Ceramic LLCC 
NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2o-pin surface-mounted leadless chip carrier. 

S54F257F 

S54F257G 

Outputs are forced to a HIGH impedance INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
"off" state when the Output Enable input 
(OE) is HIGH_ All but one device must be in 
the HIGH impedance state to avoid cur­
rents exceeding the maximum ratings if 
outputs are tied together_ Design of the 
output enable signals must ensure that NOTE 

PINS 

All 

Ya-Yd 

DESCRIPTION 

Inputs 

Outputs 

. 54/74F (U_L_) LOAD VALUE 
High/Low High/Low 

1.0/1_0 20J.<A1O.6mA 

50/33 1.0mA/20mA 

there is no overlap when outputs of 3-state One (1.0) FAST unit load Is defined as: 20,A in the HIGH state and 0.6mA in the lOW stale. 
devices are tied together. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEEJIEC) 

15 2 5 6 11 10 14 13 

1" MUX I> 

s V 

11 
12 10 

Vee =Pinl6 
GND= Pin 8 14 

12 
13 
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LOGIC PRODUCTS 

DATA SELECTOR/MULTIPLEXER 

LOGIC DIAGRAM 

Oe 10. '1. 'Ob 'Ib 10e 'Ie 10d 
(15) (2) (3) (5) (8) (II) (10) (14) 

Vee = Pin 16 
GND= Pin 8 

v. 

FUNCTION TABLE 

ENABLE 

OE 

H 
L 
L 
L 
L 

H = HIGH voltage level 
L = LOW voltage lavel 
X = Don't care 

SELECT 
INPUT 

S 

X 
H 
H 
L 
L 

(Z) = HIGH impedance (off) st~te 

FAST 54/74F257 

INPUTS OUTPUT 

10 11 Y 

X X (Z) 
X L L 
X H H 
L X L 
H X H 

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

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5 to +7.0 -0.5 to +7.0 V 

Y,N Input voltage - 0.5 to + 7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

VOUT Voltage applied to output in HIGH output state - 0.5 to +5.5 -0.5 to +5.5 V 

lOUT Current applied to output in LOW output state 48 48 mA 

TA Operating free·air temperature range -55to +125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

54174F 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vec Supply voltage 

Com'l 4.75 5.0 5.25 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 -3.0 mA 

10L LOW·level output current 24 mA 

Mil -55 125 ·C 
TA Operating free·air temperature 

Com'l 0 70 ·C 
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LOGIC PRODUCTS 

DATA SELECTOR/MULTIPLEXER FAST 54/74F257 

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

TEST CONDITIONS1 
54174F257 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vec= MIN, VIH = MIN Mil 2.4 V 
VOH HIGH-level output voltage 

VIL=MAX 10H=MAX 
Com'l 2.7 V 

Vec= MIN, VIH = MIN, IOL=20mA Mil 0.3 0.5 V 
VOL LOW-level output voltage 

VIL=MAX IOL=24mA Com'l 0.35 0.5 V 

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

10ZH 
Off-state output current, 

Vee = MAX, VIH = MIN, Vo=2.4V 2 50 p.A HIGH-level voltage applied 

10ZL 
Off-state output current 

Vee = MAX, VIH=MIN, Vo=0.5V -2 -50 p.A 
LOW-level voltage applied 

II 
Input current at maximum 

Vee = MAX, VI=7.0V 5 100 p.A input voltage 

IIH HIGH-level input current Vcc=MAX, VI=2.7V 1 20 p.A 

IlL LOW-level input current Vce= MAX, VI= 0.5V -0.4 -0.6 mA 

105 Short-circuit output current3 Vee = MAX, Vo=O.OV -60 -80 -150 mA 

IceH Outputs HIGH 9.0 15.0 mA 

Icc Supply current4 (total) Vcc=MAX ICCL Outputs LOW 14.5 22.0 mA 

leez Outputs OFF 15.0 23.0 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 typical values are at Vee = 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini· 

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. Measure ICC with all outputs open and Inputs grounded. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

54174F 54F 74F 

TA = + 25°C TA• Vee TA• Vec 

PARAMETER TEST CONDITIONS Vcc= +5.0V Mil Com'l UNIT 
CL=50pF CL=50pF CL=50pF 
RL=5001l RL=5001l RL=5001l 

Min Typ Max Min Max Min Max 

tpLH Propagation delay 
Waveform 1 

3.0 4.5 6.0 3.0 8.0 3.0 7.0 
tpHL Data to output 2.5 4.2 5.5 2.5 8.0 2.5 6.5 

ns 

tpLH Propagation delay 
Waveform 1 4.5 10.1 13.0 4.5 15.5 4.5 15.0 

tpHL Select to output 3.5 6.5 8.5 3.5 10.5 3.5 9.5 
ns 

tpZH 
Output enable to 

Waveform 2 3.0 5.9 7.5 3.0 9.5 3.0 8.5 ns HIGH level 

t pZL 
Output enable to 

Waveform 3 2.5 5.5 7.5 3.0 10.0 3.0 8.5 ns LOW level 

tpHZ 
Output disable from 

Waveform 2 2.0 4.3 6.0 2.0 7.0 2.0 7.0 ns HIGH level 

tpLZ 
Output disable from 

Waveform 3 2.0 4.5 6.0 2.0 9.5 2.0 7.0 ns 
LOW level 

NOTE 
Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 

DATA SELECTOR/MULTIPLEXER FAST 54/74F257 

APPLICATION 

ENABLE --C C 

B 74F139 

i A 
YO Y, Y. Y3 

I I I 
WORD A WORD a WORDe WORDD WORDE WORD F WORD a WORDH 
~ ~ ~ ~ ---------- ~ i I I I i j J j I I I I I I I I 11111111 11111111 

lOa 11& lOb 11b IDe he IOd 11d IDa h8 lOb 11b IOc 11c IOd 11d IDa )18 lOb 11b IOe he IDd 11d IDa 118 lOb 11b IOc !1c IOd 11d 
l< OE Lc OE 

le OE 74F257 OE 
74F257 74F257 74F257 

'-- s '- s -s -s 
Y. Yb Yc Yd Y. Yb Yc Yd Y. Yb Yc Yd Y, Yb Yc Yd 

9. 9. '( '( 

1 J L 

AC WAVEFORMS 

PROPAGATION DELAY DATA AND 
SELECT TO OUTPUT 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

5·206 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 3 

Signetics 

Waveform 2 

} 
4,BIT 
DATA 8US 



LOGIC PRODUCTS 

DATA SELECTOR/MULTIPLEXER 

TeST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 

Vcc t......, 7.0V 

RL 

SWITCH POSITION 

Tesl Switch 1 

tpZH Open 
tpZL Closed 
tpHZ Open 
tpLZ Closed 

DEFINITIONS 

RL = Load resistor to GND; 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. 
tTLH • tTHL values should be less than or equal to the table entries. 

FAMILY 

54/74F 

Signetics 

FAST 54/74F257 

INPUT PULSE DEFINITIONS 

~----------IW'----------~ AMP IV) 

~~--------------~~~--+-----OV 

ITLHllrl 

ITHL(tll 

!,-.,..--------=,.,J.--+---- AMP (V) 

~----------IW----------~ 

VM = '.5V 

INPUT PULSE REQUIREMENTS 

OV 

Amplitude I Rep. Rate I Puis. Widlh . r 'TLH I 'THL 

3.0V I 1MHz I 500ns I 2.5n5 T 2.5n5 
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LOGIC PRODUCTS 

DATA SELECTOR/MULTIPLEXER FAST 54/74F258 

• Multifunction capability 
• Inverting data path 
• 3·State outputs 
• See' F257 for 

non·inverting version 

DESCRIPTION 

The 'F258 has four identical 2·input multi· 
plexers with 3·State outputs which select 
4 bits of data from two sources under con· 
trol of a common Data Select input (S). The 
10 inputs are selected when the Select In· 
put is LOW and the I, inputs are selected 
when the Select input is HIGH. Data ap· 
pears at the outputs in inverted (comple' 
mentary) form. 

The 'F258 is the logic implementation of a 
4·pole, 2·posltion switch where the posi· 
tion of the switch is determined by the 
logic levels supplied to the Select input. 

Outputs are forced to a HIGH Impedance 
"off" state when the Output Enable input 
(DE) is HIGH. All but one device must be in 
the HIGH impedance state to avoid cur· 
rents exceeding the maximum ratings if 
outputs of the 3·state devices are tied 
together. Design of the Output Enable sig· 
nals must ensure that there is no overlap 
when outputs of 3·state devices are tied 
together. 

PIN CONFIGURATION 

5·208 

Quad 2·Llne To 1·Line Data Selector/Multiplexer (3·State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F258 3.8ns 10.7mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :!:5%;TA=0·Clo +70·C Vcc = 5V :!: 10%; TA = - 55·C 10 + 125·C 

Plastic DIP N74F258N 

Plastic SO N74F258D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface·mounted micro·minlature DIP available 1984. 
LLCC is 2()..pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

All Inputs 1.0/1.0 

Y.-Yd Outputs 150/40 

NOTE 

LOAD VALUE 
High/Low 

20~/0.6mA 

1.0mA/24mA 

One (1.0) FAST unit load is defined as: 20p.A In the HIGH state and a.6mA In the lOW state. 

LOGIC SYMBOL 

'A i 31 i i '1' ,10 '14 'f 
OE lOa '18 lOb I'b 'Oc 'lc IOd '1d 

,- S 

Va Vb Vc Vd 

r ! ! J2 
Vce = Pin 16 
GND= Pin 8 

Signetics 

LOGIC SYMBOL (IEEE/IEC) 

10 

11 

'3 

'4 

1 MUX 

12 



LOGIC PRODUCTS 

DATA SELECTOR/MULTIPLEXER 

LOGIC DIAGRAM 

DE IDa 11a lOb lIb IDe lIe 10d 
(15) (2) (3) (5) (8) (11) (10) (14) 

Va 
Vee = Pin 16 
GND= Pin 8 

5 

FUNCTION TABLE 

OUTPUT 
ENABLE 

OE 

H 
L 
L 
L 
L 

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

SELECT 
INPUT 

S 

X 
H 
H 
L 
L 

(Zl = HIGH impedance (off) state 

FAST 54/74F258 

DATA 
OUTPUTS 

INPUTS 

10 11 Y 

X X (Z) 
X L H 
X H L 
L X H 
H X 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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

VIN Input voltage - 0.5 to + 7.0 -0.5 to +7.0 V 

liN Input current -30 to + 5 -30 to +5 rnA 

VOUT Voltage applied to output in HIGH output state -0.5 to +5.5 - 0.5 to + 5.5 V 

lOUT Current applied to putput in LOW output state 40 48 rnA 

TA Operating free·air temperature range -55to +125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 
54/74F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -3 rnA 

Mil 20 rnA 
10L LOW·level output current 

Com'l 24 rnA 

Mil -55 125 ·C 
TA Operating free·air temperature 

Com'l 0 70 ·C 
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LOGIC PRODUCTS 

DATA SELECTOR/MULTIPLEXER FAST 54/74F258 

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

TEST CONDITIONS1 
S4174F2S8 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc= MIN, VIH = MIN, Mil 2.4 V 
VOH HIGH·level output voltage 

VIL = MAX 10H=MAX 
Com'l 2.7 V 

Vcc= MIN, VIH = MIN, IOL=20mA Mil 0.35 0.5 V 
VOL LOW·level output voltage 

VIL = MAX IOL=24mA Com'l 0.35 0.5 V 

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

10ZH 
Off'stage output current, 

Vcc= MAX, VIH = MIN, Vo= 2.4V 2 50 "A HIGH·level voltage applied 

10ZL 
Off·state output current, 

Vcc=MAX, VIH=MIN, Vo =O.5V -2 -50 "A LOW·level voltage applied 

II 
Input current at maximum 

Vee = MAX, VI= 7.0V 5 100 "A input voltage 

IIH HIGH·level input current Vcc = MAX, VI = 2.7V 1 20 "A 

IlL LOW·level input current Vcc=MAX, VI=0.5V -0.4 -0.6 mA 

los Short·circuit output current3 Vcc = MAX, Vo = O.OV -60 -80 -150 mA 

ICCH Outputs HIGH 6.2 9.5 mA 

Icc Supply current4 (total) Vcc= MAX ICCL Outputs LOW 15.1 23.0 mA 

Iccz Outputs OFF 11.3 17.0 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 typical values are at VCC=5V, TA=25°C. 
3. Not more than one output should be shorted at a time. For testing 'as, the use of high-speed test apparatus andlor sample-and·hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH outPut may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. Measure ICC with all outputs open and all Inputs grounded. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

S4/74F S4F 74F 

TA= +2SoC TA, Vce= TA'VCC 

PARAMETER TEST CONDITIONS Vec= +S.OV Mil Com" 
CL=SOpF CL=50pF CL=50pF UNIT 
RL=500!l RL=500!l RL=500!l 

Min Typ Max Min Max Min Max 

t pLH Propagation delay 
Waveform 4 

2.5 4.0 5.3 2.0 7.5 2.5 6.0 
tpHL Data to output 2.0 3.5 4.7 1.5 6.0 2.0 5.5 

ns 

tpLH Propagation delay 
Waveforms 1 & 4 4.0 6.5 8.5 4.0 12.0 4.0 9.5 

t pHL Select to output 4.0 7.3 9.5 4.0 11.5 4.0 11.0 
ns 

t pZH Output enable to HIGH level Waveform 2 3.0 5.9 7.5 3.0 11.0 3.0 8.5 ns 

t pZL Output enable to LOW level Waveform 3 3.0 5.5 7.5 3.0 9.5 3.0 8.5 ns 

t pHZ Output disable from HIGH level Waveform 2 2.0 3.0 6.0 1.5 7.0 2.0 7.0 ns 

t pLZ Output disable from LOW level Waveform 3 2.0 4.5 6.0 2.0 9.0 2.0 7.0 ns 

NOTE 
Subtract O.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 

DATA SELECTOR/MUL T1PLEXER 

AC WAVEFORMS 

PROPAGATION DELAY 
SELECT OUTPUT 

y tpHL -{ .... V_M __ t_PL_H_~F. :: 
Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

DE ~ V_M ---JI vM 

~'mj ~'~l __ ~ 
V '\ .... V_M ___________ ~ .. 

vOL +0.3V 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

FAST 54/74F258 

3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

PROPAGATION DELAY DATA 

AND SELECT OUTPUT 

Waveform 4 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

Vee 't-o 7.0V 

RL 
VOUT 

RL 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 
tpZL closed 

All other open 

DEFINITIONS 

RL = Load resistor to GND; 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. 

FAMILY 

54174F 

Signetics 

j.------IW------i AMP IV) 

~~-------~~--+---OV 

'THLlII) ITLH(lr) 

tTLH(tr) ITHL(II) 

\r:,:".,...------~=_J--t-- AMP IV) 

I-------tw------I 

VM=1.5V 

INPUT PULSE REQUIREMENTS 

OV 

Amplitude I R.p. Rata I Pul •• Width J trLHJ ·tTHL 

3.0V L 1MHz I 500ns I 2.5ns I 2.5no 
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LOGIC PRODUCTS 

LATCH 

• Combines demultiplexer 
and 8·bit latch 

• Serial·to·parallel 
capability 

• Output from each storage 
bit available 

• Random (addressable) 
data entry 

• Easily expandable 
• Common Clear input 
• Useful as a 1·of·8 active 

HIGH decoder 

DESCRIPTION 
The 'F259 dual addressable latch has four 
distinct modes of operation that are se· 
lectable by controlling the Master Reset 
and Enable inputs (see Function Table). In 
the addressable latch mode, data at the 
Data (D) inputs is written into the ad· 
dressed latches. The addressed latches 
will follow the Data input with all unad· 
dressed latches remaining in their previ· 
ous states. In the memory mode, all 
latches remain in their previous states and 
are unaffected by the Data or Address in· 
puts. To eliminate the possibility of enter· 
ing erroneous data in the latches, the 
enable should be held HIGH (inactive) 
while the address lines are changing. In 

PIN CONFIGURATION 

5·212 

FAST 54/74F259 

8·Bit Addressable Latch 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

74F259 7.5ns 35mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :!:5%;TA=O·Cto +70·C Vcc=5V :!:10%;TA= -55·Clo + 125·C 

Plastic DIP N74F259N 

PlastiC SO N74F259D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20·pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

MR, E Master Reset, Enable Inputs 1.011.0 

Ao, A2 Address Inputs 1.011.0 

D Data Input 1.011.0 

0 0-07 Outputs 50/33 

NOTE 
One (1,0) FAST unit load Is defined 85: 20pA In the HI~H state and O.6mA in the LOW state. 

the 1·of·8 decoding or demultiplexing 
mode (MR= E= LOW), addressed outputs 
will follow the level of the D inputs, with all 
other outputs LOW. In the Master Reset 
mode, all outputs are LOW and unaffected 
by the Address and Data inputs. 

LOAD VALUE 
Hlgh/Low 

20!,A/0.6mA 

2OI'A/0.6mA 

2OI'A/0.6mA 

1mA/20mA 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

13 

15 

y 1 2 I I I DX 

0 AO A, A2 

14-< E 

15-< MR 
00 0, °2 03 °4 Os 06 °7 

l ~ ~ ~ l 110 ,1, 112 
14 

Vee = Pin 16 10 
GND= Pin 8 

11 

12 
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LOGIC PRODUCTS 

LATCH 

LOGIC DIAGRAM 

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

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
CUi 

Master Reset 

Demultiplex 
(active HIGH decoder 
when D= H) 

Store (do nothing) 

Addressable latch 

H = HIGH voltage level steady state. 
L = LOW voltage level steady state. 
X = Don't care. 

L 

L 
L 
L · · · L 

H 

H 
H 
H 

· · · H 

INPUTS 

E D AD 

H X X 

L d L 
L d H 
L d L 

· · · · · · · · · L d H 

H X X 

L d L 
L d H 
L d L · · · · · · · · • 
L d H 

A1 A2 

X X 

L L 
L L 
H L · • · • · · H H 

X X 

L L 
L L 
H L · · · • • · H H 

d = HIGH or LOW data one setup time prior to the LOW-Io-HIGH Enable transition. 

0 0 

L 

Q=d 
L 
L 
• · · L 

qo 

Q=d 
qo 
qo · · · qo 

FAST 54/74F259 

OUTPUTS 

0 1 O2 0 3 0 4 0 5 0 6 0 7 

L L L L L L L 

L L L L L L L 
Q=d L L L L L L 

L Q=d L L L L L 
• · · · · · · · · · · · · · · · · · · · · L L L L L L Q=d 

q1 q2 q3 q4 qs q6 q7 

q1 q2 q3 q4 qs qe q7 
Q=d q2 q3 q4 qs qe q7 

q1 Q=d q3 q4 qs qe q7 · · • · · · · • · · · · · · · · · · · · · q1 q2 q3 q4 qs qe Q=d 

q = Lower case letters Indicate the state of the referenced output established during the last cycle in which it was addressed or cleared. 
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LOGIC PRODUCTS 

LATCH FAST 54/74F259 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage - 0.5 to + 7.0 -0.5to +7.0 V 

V'N Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

I'N Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·alr temperature range -55to +125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/7.4F 

UNIT 
Min Nom Max 

I Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

I Com'l 4.75 5.0 5.25 V 

V'H HIGH·level input voltage 2.0 V 

V'l LOW·level input voltage 0.8 V 

I'K Input clamp current -18 mA 

10H HIGH·level output current -1 mA 

10l LOW·level output current 20 mA 

L Mil -55 125 ·C 
TA Operating free·air temperature 

I Com'l 0 70 ·C 

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

TEST CONDITIONS' 
54/74F259 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc=MIN, V'l=MAX, 10H=MAX, Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

V'H= MIN Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vcc=MIN, V'H=MIN, V'l=MAX, 10l=MAX 0.35 0.5 V 

V'K Input clamp voltage Vcc= MIN, 1,= I'K -0.73 -1.2 V 

I, 
Input clamp current at 

Vcc= MAX, VIc 7.0V 1.0 mA maximum input voltage 

I'H HIGH·level input current Vcc=MAX, V,=2.7V 20 I'A 

I'l LOW·level input current Vcc=MAX, V,=0.5V -0.4 -0.6 mA 

los Short·circuit output current3 Vcc= MAX -60 -90 -150 mA 

Supply current4 (total) I ICCH Output HIGH 40 mA 
Icc Vcc= MAX 

J ICCl Output LOW 75 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. Not more than one output should be shorted at a time. For testing 'OS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini­

mize internal heating .and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. Measure ICC with the inputs grounded and the outputs open. 
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LOGIC PRODUCTS 

LATCH FAST 541 74F259 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202, 
"Testing and Specifying FAST Logic.") 

54/74F 54F 74F 

TA= +25°C TA, TA• 

PARAMETER TEST CONDITIONS Vcc= +5.0V Vcc=MII Vcc=Com'l UNIT 
CL=50pF CL=50pF CL=50pF 
RL=500{l RL=500{l RL=500{l 

Min Typ Max Min Max Min Max 

tpLH Propagation delay 
Waveform 1 

6.0 8.0 10.5 6.0 12.0 
tpHL Enable to output 3.0 5.0 7.0 3.0 7.0 ns 

t pLH Propagation delay 
Waveform 2 

5.0 6.5 9.0 5.0 10.0 
tpHL Data to output 3.0 4.5 6.5 2.5 7.0 

ns 

t pLH Propagation delay 
Waveform 3 

5.0 9.5 13.0 5.0 14.5 
tpHL Address to output 4.0 6.5 9.0 4.0 9.5 ns 

t pHL 
Propagation delay 

Waveform 4 5.0 7.0 9.0 5.0 10.0 ns Master Reset to output 

NOTE 
Subtract 0.2ns from minimum values for SO package. 

AC SETUP REQUIREMENTS 

54/74F 54F 74F 

TA = + 25°C TA• TA• 

PARAMETER TEST CONDITIONS Vcc= +5.0V Vce=MiI Vee = Com'l UNIT 
CL=50pF CL=50pF CL=50pF 
RL=500{l RL=500{l RL=500{l 

Min Typ Max Min Max Min Max 

tw Enable pulse width Waveform 1 4.0 4.0 4.0 ns 

tw Master Reset pulse width Waveform 4 4.0 4.0 4.0 ns 

t.(H) 
Setup time HIGH, 

Waveform 5 4.0 4.0 4.0 ns 
Data to Enable 

ts(L) 
Setup time LOW, 

Waveform 5 4.0 4.0 4.0 ns 
Dala 10 Enable 

Ih(H) 
Hold lime HIGH, 

Waveform 5 1.0 1.0 1.0 ns 
Dala to Enable 

Ih(L) 
Hold lime LOW, 

Waveform 5 1.0 1.0 1.0 ns 
Dala to Enable 

ts 
Setup time, Address 

Waveform 6 4.0 4.0 4.0 ns 10 Enable1a) 

Ih 
Hold lime, Address 

Waveform 6 0 0 0 ns 10 Enable1b) 

NOTES 
a. The Address to Enable setup time is the time before the HIGH-Ie-lOW Enable transition that the Address must be stable so that the correct latch is addressed and the other 

latches are not affected. 
b. The Address to Enable hold time Is the time after the LOW·la-HIGH Enable transition that the Address must be stable so that the correct latch is addressed and the other 

latches are not affected. 
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LOGIC PRODUCTS 

LATCH 

AC WAVEFORMS 

o 

PROPAGATION DELAY ENABLE TO OUTPUT 
AND ENABLE PULSE WIDTH 

'---~/ 

Waveform 1 

PROPAGATION DELAY 
ADDRESS TO OUTPUT 

Waveform 3 

DATA SETUP AND HOLD TIMES 

=0 

7ffA Nt, Ihflllllll 
Qn Q=D 

WI"! 

Waveform 5 

FAST 54/74F259 

PROPAGATION DELAY 
DATA TO OUTPUT 

Waveform 2 
MASTER RESET TO OUTPUT DELAY 
AND MASTER RESET PULSE WIDTH 

,twi 
MR----~ f-VM----

~tPHL:;j 
Q

n 
-------- '\ vM 

Waveform 4 

ADDRESS SETUP AND HOLD TIMES 

Waveform 6 
VM=1.5V 

The shaded areas indicate wh.en the input is permitted to change tor predictable output performance. 
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LOGIC PRODUCTS 

LATCH 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

RL 

DEFINITIONS 

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

CHARACTERISTICS lor value. 
RT = Termination resistance should be equal to ZOUT of pulse 

generators. 

Signetics 

FAMILY 

54174F 

FAST 54/74F259 

INPUT PULSE DEFINITIONS 

'w AMP IV) 

oV 

'THlI'I) ITlH(lr) 

tTLHCtr ) 'THlI'I) 

AMP IV) 

'w OV 

VM = 1.5V 

INPUT PULSE REQUIREMENTS 

Amplitude I Rap. Rate I Puis. Width I trLH I trHL 

3.0V I 1MHz I 5OOn. I 2.5no I 2.5n. 

5 
= 
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LOGIC PRODUC1S 

a-BIT COUNTER FAST 54/74F269 

'ilAllUii"e"l a·Bit Bidirectional Binary Counter 

• Synchronous counting 
and loading 

• Built·in lookahead carry 
capability 

• Count frequency 100MHz 

TYPE TYPICAL fMAX 

74F269 100MHz 

typ ORDERING CODE 
COMMERCIAL RANGES 

TYPICAL SUPPLY CURRENT 
(Total) 

65mA 

MILITARY RANGES 

I 
I 

• Supply current 65mA typ PACKAGES 
Vcc=5V ±5%;TA=O·CIO +70·C Vcc=5V ±10%;TA= -5S·Clo + 12S·C 

DESCRIPTION 
The 'F269 is a fully synchronous a-stage 
up/down counter featuring a preset capa­
bility for programmable operation, carry 
lookahead for easy cascading and a Uli5 
input to control the direction of counting. 
All state changes, whether in counting or 
parallel loading, are initiated by the rising 
edge of the clock. 

PIN CONFIGURATION 

5·218 

Plastic DIP N74F269N 

Plastic SO N74F269D 

Ceramic DIP 

CeramiC LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pln surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

Po-P7 Parallel Data Inputs 1.0/1.0 

PE Parallel Enable Input (Active LOW) 1.011.0 

UID Up-Down Count Control Input 1.011.0 

CEP Count Enable Parallel Input (Active LOW) 1.0/1.0 

CET Count Enable Trickle Input (Active LOW) 1.011.0 

CP Clock Input 1.011.0 

TC Terminal Count Output (Active LOW) 1.011.0 

0 0-07 Flip-Flop Outputs 50/33 

NOTE 
One (1.0) FAST unit load is defined as: 20~ in the HIGH state and O.SmA in the LOW state. 

LOAD VALUE 
Hlgh/Low 

2OI'A/0.6mA 

2OI'A/0.6mA 

2OI'A/0.6mA 

201'A/0.6mA 

2OI'AIO.6mA 

2OI'A/0.6mA 

2OI'A/0.6mA 

lmA/20mA 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

15 2 24 23 20 17 14 13 12 

16 

22 CEP 
TC 18 

21 CET 

CP 

3 4 5 8 8 .9 10 11 

Vee = Pin 19 
GND= Pin 7 

Signetics 



LOGIC PRODUCTS 

8·BIT COUNTER FAST 54/74F269 

·mil,,! .. i.'" 
LOGIC DIAGRAM FUNCTION TABLE 

UPIDN~ 
~ .... ·~WN 

QO+uP 

CEP+CET 

QO+DOWN 

01 +QO+UP 

CEP+CET 

Q1+QO+DOWN 

Q2+Q1+QO+UP 

CEP+CET 

w+01 +Oti+OOWN 

03+02+Q1 +ao+uP 

CEJ)+CEr 

Q3+Q2+Q1 +QO+ DOWN 

04+03+Q2+01 +00+ UP 

CEP+CET 

04+03+02+01 +00+ DOWN 

05+04+03+Q2+01 +OO+UP 

CEPTCET 

QS+Q4+Q3+Q2+Q1 +00+ DOWN 

06+05+04+03+02+01 +00+ UP 

CEi5+CEf 

Q6+Q5+Qi+~+Q2+Qi+Qij+DOWN 

r------..,.,~Q4 

r------..,.,~Q5 

eEr Tc 
Q7+Q6+Q5+04+Q3+Q2+Q1+QO+UP~ 

07+Q6+Qs+Q4+03+Q2+Q1 +QO+ DOWN . 

PE 

L 

H 

H 

H 

H 

CEP CET UtO CP 

X X X A 
Parallel load all 
flip flops 

H X X A Hold 

X H X A Hold (TC held high) 

L L H A Count up 
L L L A Count down 

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) , 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current - 30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·air temperature range -5510 +125 Oto 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW-level output current 20 mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 
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LOGIC PRODUCTS 

8-BIT COUNTER FAST 54/74F269 

'm" .. ""··" 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
S4174F269 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vce=MIN,V,L=MAX,loH=MAX, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

V,H = MIN I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vee= MIN, V,H = MIN, V,L = MAX,loL = MAX 0.35 0.5 V 

V,K Input clamp voltage Vce= MIN, 1,= 1'K -0.73 -1.2 V 

I, Input current at maximum input voltage Vee = MAX, V,= 7.0V 5 100 I'A 

I'H HIGH·level input current Vee=MAX, V,=2.7V 1 20 J<A 
I'L LOW·level input current Vee = MAX, V, = 0.5V -0.4 -0.6 mA 

los Short·circuit output eurrent3 Vee= MAX -60 -115 -150 mA 

IleeH Outputs HIGH 50 70 mA 
Icc Supply current (total) Vee= MAX 

I lecL Outputs LOW 80 100 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, T A = 25°C. 
3. Not more than one output should be shorted at a time. For testing 'as. the use of hlgh·speed test apparatus andlor sample-and-hold techniques are preferable in order to mini­

mize Internal heating and more accurately reflect operational values, Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

54174F 54F 74F 

TA= +2SoC TA'VCC TA, Vee 

PARAMETER TEST CONDITIONS Vcc= +5.0V Mil Com'l 
UNIT 

CL=50pF CL=SOpF CL=50pF 
RL=SOOIl RL=5001l RL=5001l 

Min Typ Max Min Max Min Max 

f MAX Maximum clock frequency Waveform 1 80 100 60 70 MHz 

tpLH CP to an 
Waveform 1 3.0 6.0 10.0 2.5 12.0 2.5 11.0 

tpHL CP to an 4.5 7.5 10.0 4.0 12.0 4.0 11.0 
ns 

tpLH 
UfO to TC, 

6.0 10.0 15.0 5:0 17.0 5.0 16.0 CET to TC 
tpHL CP to TC 

Waveform 1 
5.0 8.0 15.0 4.0 17.0 4.0 16.0 

ns 

NOTE 
Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 

8·BIT COUNTER 

'RIn"""·"i 
AC SETUP REQUIREMENTS 

PARAMETER TEST CONDITIONS 

t.(H) Data to CP 
Waveform 2 

t.(L) Data to CP 

th(H) Data to CP 
Waveform 2 

th(L) Data to CP 

t.(H) PE to CP 
Waveform 2 

t.(L) PE to CP 

th(H) PE to CP Waveform 2 
th(L) PE to CP 

t.(H) CET or CEP to CP Waveform 2 
t.(L) CET or CEP to CP 

th(H) CET or eEP to ep 
Waveform 2 

th(L) eEP or eET to CP 

t,.(H) Clock pulse width Waveform 1 

AC WAVEFORMS 

U/D, CET, CP TO OUTPUT an, TC DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

54174F 

TA= +25°C 
Vcc= +5.0V 

CL=50pF 
RL =5001l 

Min Typ 

5.0 
5.0 

0 
0 

12 
12 

0 
0 

10 
10 

0 
0 

5 

DATA, 
PE, CET, 

FAST 54/74F269 

54F 74F 

TA'VCC TA'VCC 
Mil Com'l 

UNIT 
CL =50pF CL =50pF 
RL=5001l RL=5001l 

Max Min Max Min Max 

6.0 5.0 
6.0 5.0 

ns 

0 0 
0 0 

ns 

14 12 
14 12 

ns 

0 0 ns 
0 0 

11 10 
11 10 

ns 

0 0 ns 
0 0 

7 6 ns 

DATA SETUP AND HOLD TIMES 

CEP ="'fIJ-r....---"f'= 

CP 

Waveform 2 
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LOGIC PRODUCTS 

8·BIT COUNTER FAST 54/74F269 

'am""""·'i' 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT f'OR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 'l-..o 7.0V 

Rl 

RT Rl 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 

tpZL closed 
All other open 

DEFINITIONS 

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

CHARACTERISTICS for value. 
RT ;:; Termination resistance should be equal to ZOUT of pulse 

generators. 

FAMILY 

54/74F 

5·222 Signetics 

I-------tw-----f AMP IV) 

~~----------------~I--~----ov 

tTHLltti 

tTL Hit,) 

ITLH(t,) 

tTHL(It) 

ir::::::---------::::-::"Il.-t--- AMP (V) 

~-----tw-----~ 

VM= 1.5V 

OV 

INPUT PULSE REQUIREMENTS I 
Amplitude I Rep. Rate I Pulse Width I tTLH I tTHL I 

3.0V I 'MHz I SOOn. I 2.5n5 I 2.5n. I 



LOGIC PRODUCTS 

FLIP-FLOP 

'."';U".'" 
• High impedance NPN 

base Inputs for reduced 
loading (20!-,A in LOW and 
HIGH states) 

• Ideal buffer for MOS 
microprocessor or 
memory 

• Eight edge· triggered 
D·type flip·flops 

• Buffered common clock 
• Buffered, asynchronous 

Master Reset 
• See 'F377 for Clock 

Enable version 
• See' F373 for transparent 

latch version 
• See 'F374 for 3·State 

version 

DESCRIPTION 

The 'F273 has eight edge·triggered D·type 
flip·flops with individual 0 inputs and 0 
outputs. The common buffered Clock (CP) 
and Master Reset (~) inputs load and 
reset (clear) all flip·flops simultaneously. 

The register is fully edge·triggered. The 
state of each 0 Input, one setup time 
before the LOW·to·HIGH clock transition, 
Is transferred to the corresponding flip· 
flop's 0 output. 

PIN CONFIGURATION 

FAST 54/74F273 

Octal 0 Flip·Flop 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

74F273 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :!: 5%; TA=O·C to +70·C Vcc=5V :tl0%;TA= -55·Cto + 125·C 

PlastiC DIP N74F273N 

PlastiC SO N74F273D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surface-mounted mlcro·miniature DIP available 1984. 
LLCC Is 20·pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74F (U.L.) LOAD VALUE 
Hlgh/Low Hlgh/Low 

0 0-07 Data Inputs 1.0/0.033 20p.A/20p.A 

MR Master Reset (Active LOW) 1.010.033 20p.A/20p.A 

CP Clock Pulse Input (Active Rising Edge) 1.010.033 20p.A/20p.A 

0 0-07 Data Outputs 50/33 1.0mA/20mA 
NOTE 
One (1.0) FAST unit load is defined as;" 201-4A In the HIGH state and O.6mA in the LOW state. 

All outputs will be forced LOW indepen· output only is required and the Clock and 
dently of Clock or Data inputs by a LOW Master Reset are common to all storage 
voltage level on the MR input. The device elements. 
is useful for applications where the true 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

i i r i y 'i Y 'i 
Do D, D2 D3 D4 D5 D8 D7 ,,- cp 

,-< MR 
00 a, 02 03 04 05 01 Or 

1 1 1 ! ,12 ,~ ,18 ,~ 

Vee = Pin 20 
GND=Pin 10 

Signetics 
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'3 _J----L.!!'2 
'4 '5 
17 '1 
'8 19 
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LOGIC PRODUCTS 

FLIP-FLOP FAST 54/74F273 

'."Ii""·'" 
LOGIC DIAGRAM 

Do 
(3) 

°2 
(7) 

03 

(I) 

0, 

(4) 

0, 
(14) 

0. 
(17) (11) 

CP----[)o-~~------~+_------~------~------~+_------~------~------_, 

Or 
(11) 

MA_(I_)-<{)~ ______ ~ __ +-__ ~ __ ~ ____ +-~~ __ ~ __ +-__ ~~~ ____ +-~~ __ -+ __ +-__ ~ 
Vee = Pin20 
GND= Pin 10 
( ) = Pin numbers 

MODE SELECT -FUNCTION TABLE 

OPERATING MODE 
MR 

Reset (clear) L 

Load "1" H 

Load "0" H 

0, 

INPUTS 

CP 

X 

t 

t 

°2 

D. 

X 

h 

I 

OUTPUTS 

Q. 

L 

H 

L 

H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the LOW­

to-HIGH clock transition. 
L = LOW voltage level steady state. 
I = LOW voltage level one setup time prior to the LOW· 

to-HIGH clock transition. 
X = Don't care. 
I = LOW·to-HIGH clock transition. 

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

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5 to +7.0 -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 -0.5 to +7.0 V 

liN Input current -3010 + 5 -3Oto +5 mA 

VOUT Voltage applied to output In HIGH output state - 0.5 to + Vee -0.5to + Vee V 

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55to +125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 
54174F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW-level output current 20 mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 
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LOGIC PRODUCTS 

FLIP-FLOP FAST 54/74F273 

'G"Ii""·'. 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted_) 

TEST CONDITIONS1 
54174F273 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc= MIN, VIH = MIN, VIL = MAX I Mil 2.5 V 
VOH HIGH-level output voltage 

VoH=MAX I Com'l 2.7 V 

VOL lOW-level output voltage Vcc=MIN, VIH=MIN, VIL=MAX,loL=MAX 0.35 0.5 V 

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

II 
I nput clamp current at 

Vcc= MAX, VI= 7.0V 1.0 mA 
maximum input voltage 

IIH HIGH-level input current Vcc=MAX, VI=2.7V 20 p.A 

IlL lOW-level input current Vcc=MAX, VI=0.5V -20 mA 

los Short-circuit output current3 Vce= MAX -40 -100 mA 

Icc Supply current4 (total) Vee = MAX 50 60 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, T A = 25 DC. 
3, Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
4. Measure ICC after a momentary ground, then 4.5V is applied to clock with all outputs open and 4.5V applied to all Data inputs and the Master Reset input. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics lOGIC App Note 202 "Testing 
and Specifying FAST logic.") 

54174F S4F 74F 
TA= +2S"C TA'VCC TA, Vee 
Vee = +S_OV Mil Com'l 

PARAMETER TEST CONDITIONS CL=SOpF CL=5OpF CL=SOpF UNIT 
RL=5001l RL=5001l RL=5001l 

Min Typ Max Min Max Min Max 

fMAX Maximum Clock Frequency Waveform 1 100 70 80 MHz 

tpLH Propagation Delay 
Waveform 1 

7 4.0 11 

tpHL Clock to Output 8 4.0 12 ns 

tpLH Propagation Delay 8 4.0 12 
tpHL MR to Output 

Waveform 2 8 4.0 12 ns 

NOTE 
Subtract 0.205 from minimum values for SO package. 

AC SETUP REQUIREMENTS 
S4174F 54F 74F 

TA= +2S"C TA, Vee TA, Vee 
Vce= +S.OV Mil Com" 

PARAMETER TEST CONDITIONS CL=5OpF CL=50pF CL=5OpF UNIT 
RL=5001l RL= 5000 RL=SOOO 

Min Typ Max Min Max Min Max 

tw(l) Clock pulse width (lOW) Waveform 1 4 

tw Master Reset pulse width Waveform 2 4 

t.(H) Setup time, HIGH data to CP Waveform 3 3 

th(H) Hold time, HIGH data to CP Waveform 3 1 

t.(l) Setup time, lOW data to CP Waveform 3 3 

th(l) Hold time, lOW data to CP Waveform 3 1 

trec Recovery time, MR to CP Waveform 2 3 
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LOGIC PRODUCTS 

FLlP·FLOP 

'tIff""""-'" 
AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

WavefQrm 1 

FAST 54/74F273 

MASTER RESET PULSE WIDTH, MASTER RESET 
TO OUTPUT DELAY AND MASTER RESET TO 

CLOCK RECOVERY TIME 

MR~ 

ftw-~t""l.----
Cp_+ ___ --JIVM 

l-tPHL-1 

\'-V_M_ ......... / 
Q 

Waveform 2 

DATA SET·UP AND HOLD TIMES 

cp 

D 

Q ... ____________ -Jj!vM 

Waveform 3 

VM=1.5V 
The shaded areas Indicate when the Input 18 permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

VIN VOUT 

RL 

DEFINITIONS 

RL = Load resistor to GND; 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 loUT of pulse 

generators. 

FAMILY 

54/74F 

5·226 Signetics 

INPUT PULSE DEFINITIONS 

tw AMP IV) 

OV 

tTHUtl) tTLH\I,) 

lTLH(t r) tTHUtf) 

AMP IV) 

tw OV 

VM=1.5V 

INPUT PULSE REQUIREMENTS 

AmplHudo I Rop. RI" I Pul.o Width I trLH I fTHL 

3.0V I 1MHz I 500ns I 2.5"0 I 2.5"0 



LOGIC PRODUCTS 

PARITY GENERATOR/CHECKER FAST 54/74F280A 

• High impedance NPN 
base inputs for reduced 
loading (20JLA in LOW 
and HIGH states) 

• Buffered inputs - one 
normalized load 

• Word length easily 
expanded by cascading 

DESCRIPTION 

The 'F280A is a 9·bit parity generator or 
checker commonly used to detect errors 
in high·speed data transmission or data 
retrieval systems. Both Even and Odd par· 
ity outputs are available for generating or 
checking even or odd parity on up to g bits. 

The Even parity output (EE) is HIGH when 
an even number of Data inputs (Io-Is) are 
HIGH. The Odd parity output (Eo) is HIGH 
when an odd number of Data inputs are 
HIGH. 

Expansion to larger word sizes is accom· 
plished by tying the Even outputs (EE) of 
up to nine parallel devices to the Data 
inputs of the final stage. This expansion 
scheme allows an 81·bit data word to be 
checked in less than 25ns with the 'F280A. 

PIN CONFIGURATION 

9·Bit Odd/Even Parity Generator/Checker 

TYPE 
TYPICAL PROPAGATION 

TYPICAL SUPPLY CURRENT 
DELAY 

74F280A 9.0ns 26mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vee=5V ±5%;TA=O·CIO +70·C VCC=5V :i:10%;TA= -55·Clo + 125·C 

Plastic DIP N74F280AN 

Plastic SO N74F280AD 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is-20-pin surface-mounted leadless chip carrier. 

554F280AF 

554F280AG 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F(U.L.) LOAD VALUE 

High/Low High/Low 

lo-Is Data Inputs 1.0/0.033 20l'A/20l'A 

EE,Eo Parity Outputs 50/33 1.0mA/20mA 
NOTE 
One (1.0) FAST unit load is defined as: 20J,LA in the HIGH state and O.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

i i Ii 1[ Y Ii 

1 2 4 

I I I 2k 

10 11 12 13 14 15 16 17 18 
10 

5 EE 
11 

12 

EE EO 13 

i i 6 Eo 

Vee = Pin 14 
GND= Pin 7 
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LOGIC PRODUCTS 

PARITY GENERATOR/CHECKER 

LOGIC DIAGRAM 

Vee = Pin 14 
GND= Pin 7 

FAST 54/7 4F280A 

FUNCTION TABLE 

INPUTS 

Number of HIGH Data 
inputs (lo-Ial 

Even - 0, 2, 4, 6, 8 

Odd -1,3,5, 7,9 

H = HIGH voltage level 
L = lOW voltage level 

OUTPUTS 

EE Eo 

H L 

L H 

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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage - 0.5 to + 7.0 -0.5 to + 7.0 V 

VIN Input voltage -0.5to +7.0 - 0.5 to + 7.0 V 

liN Input current - 30to + 5 -30to +5 rnA 
VOUT Voltage applied to output in HIGH output state -0.5to +Vcc -0.5to+Vee V 

lOUT Current applied to output in LOW output state 40 40 rnA 

TA Operating free·air temperature range -55to +125 o t070 'C 

RECOMMENDED OPERATING CONDITIONS 
54/74F 

PARAMETER UNIT 
Min Nom Max 

I Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

I Com'l 4.75 5.0 5.25 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 -1 rnA 

IOl LOW·level output current 20 rnA 

I Mil -55 125 'C 
TA Operating free·air temperature 

1 Com'l 0 70 'C 
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LOGIC PRODUCTS 

PARITY GENERATOR/CHECKER FAST 54/74F280A 

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

TEST CONDITIONS1 
54/74F280A 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc = MIN, V'L = MAX, I I _ MAX I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

V'H = MIN OH - I Com'l 2.7 3.4 V 

VOL lOW-level output voltage Vcc = MIN, V'H = MIN, V'L = MAX, 10L = MAX 0.35 0.5 V 

V'K Input clamp voltage Vcc=MIN,I,=I'K -0.73 -1.2 V 

I, 
Input clamp current at maximum input 

Vcc=MAX, V,=7.0V 0.5 1 mA 
voltage 

I'H HIGH-level input current Vcc= MAX, V,= 2.7V 4.0 20 pA 

I'L lOW-level input current V cc = MAX, V, = 0.5V -0.1 -20 p.A 

los Short-circuit output eurrent3 Vec= MAX, Vo= O.OV -60 -114 -150 mA 

Icc Supply current4 (total) Vce=MAX 26 35 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. Not more than one output should be shorted at a time. For testing 'OS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in oreler to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests. lOS tests should be performed last. 

4. ICC Is measured with all inputs grounded and all outputs open. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics lOGIC App Note 202 
"Testing and Specifying FAST logic.") 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay 
Waveforms 1 & 2 

tpHL Data to Even output 

t pLH Propagation delay 
Waveforms 1 & 2 

t pHL Data to Odd output 

NOTE 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

VM=1.5V 

Waveform 1 

S4J74F S4F 74F 

TA = +2SoC TA, Vec= TA, Vec= 
Vec= +S.OV Mil Com'l 

CL=50pF CL=50pF CL=SOpF 
RL=SOOO RL=5000 RL=5000 

Min Typ Max Min Max Min Max 

5.0 7.0 9.0 5.0 11.0 5.0 10.0 
9.0 11.1' 13.0 7.0 17.0 7.5 14.5 

6.5 8.6 10.5 6.5 12.0 6.5 11.0 
7.0 9.1 11.0 5.0 16.0 6.0 13.0 

WAVEFORM FOR NON-INVERTING OUTPUTS 

Signetics 

VM=1.5V 

Waveform 2 

UNIT 

ns 

ns 
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LOGIC PRODUCTS 

PARITY GENERATOR/CHECKER 

TeST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

DEFINITIONS 

RL = Load resistor to GND; 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 loUT of pulse 

generators. 

FAMILY 

54/74F 

5·230 Signetics 

FAST 54/74F280A 

INPUT PULSE DEFINITIONS 

'w AMP(Y) 

DY 

'THL(") 'ILH(',) 

ITlH(Ir) 'THLtIII 

AMP(Y) 

'w DY 

VM=1.5V 

INPUT PULSE REQUIREMENTS 

AmpUlude I Rep. Rate I Pul.e Wldlh I trLH I trHL 

3.0Y I 1MHz I SOOno I 2.5ns I 2.5ns 



LOGIC PRODUCTS 

4-BIT ADDER 

'Q'¥Jtij 
• High-speed 4-bit binary 

addition 
• Cascadable in 4-bit 

increments 
• Fast internal carry 

lookahead 

DESCRIPTION 

The 'F283 adds two 4-bit binary words (An 
plus Bn) plus the incoming carry. The 
binary sum appears on the Sum outputs 
(E1- E4) and the outgoing carry (Caul) ac­
cording to the equation: 

CIN + (A1 + B1)+ 2(A2+ B2)+ 4(A3+ B3) 
+ 8(A4+ B4)= E1 + 2E2+ 4E3+8E4 

+ 16CoUl 

where (+ ) = plus. 

Due to the symmetry of the binary add func­
tion, the 'F283 can be used with either 
all active HIGH operands (positive logic) or 
all active LOW operands (negative logic)­
see Function Table. In case of all active 
LOW operands the results E1-E4 and Caul 
should be interpreted also as active LOW. 
With active HIGH inputs, CIN cannot be 
left open; it must be held LOW when no 
"carry in" is intended. Interchanging in­
puts of equal weight does not affect the 
operation, thus CIN, A1, B1 can arbitrarily 
be assigned to pins 5, 6, 7, etc. 

PIN CONFIGURATION 

FAST 54/74F283 

4-Bit Binary Full Adder With Fast Carry 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F283 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V ±5%;TA=O·Cto +70·C Vcc=5V ±10%;TA= -55·Cto + 125·C 

Plastic DIP N74F283N 

Plastic SO N74F283D 

Ceramic DIP 

Ceramic LLCC 

NOlE 
so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2o-pin surface-mounted lead less chip carrier. 

S54F283F 

S54F283G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

A1-A4 A Operand Inputs 1.0/2.0 20,..AI1.2mA 

B1-B4 B Operand Inputs 1.0/2.0 20!,Al1.2mA 

CIN Carry Input 1.0/1.0 20~/0.6mA 

E1-E4 Sum Outputs 50/33 1.0mA/20mA 

CaUl Carry Output 50/33 1.0mA/20mA 

NOTE 
One (1.0) FAST unit load is defined as: 20pA in the HIGH state and the O.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

5 6 3 2 14 15 12 11 

I I I I I J Ii 
A1 81 A2 82 A3 83 A4 84 

7- CIN CaUl r---9 
I:1 I:2 I:3,I:4 

1 ~ 113 Jo 

]p E 

14 
12 E[ 

: }Q 
13 

2 10 
15 
11 

Vce = Pin 16 
GND= Pin 8 CI CO 

Signetics 5·231 
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LOGIC PRODUCTS 

4-BIT ADDER 

'A'NUM 
LOGIC DIAGRAM 

CIN Al 61 

(7) (5) (6) 

1:1 

Vee = Pin 16 
GND=Pin B 
( ) = Pin numbers 

FUNCTION TABLE 

PINS 

Logic Levels 

Active HIGH 

Active LOW 

H = lOW voltage level 
L = LOW Yoltage Jevel 

5-232 

CIN 

L 

0 

1 

Al A2 A3 A4 

L H L H 

0 1 0 1 

1 0 1 0 

A3 63 

(14) (15) 

8 1 82 83 84 I:l 

H L L H H 

1 0 0 1 1 

0 1 1 0 0 

Signetics 

I:2 I:3 I:4 

H L L 

1 0 0 

0 1 1 

FAST 5417 4F283 

COUT 

H 

1 

0 

(9) 

COUT 

Example: 
1001 
1010 

10011 
(10+9= 19) 
(carry+5+6=12) 



LOGIC PRODUCTS 

4-BIT ADDER 

'jiiU", 
Due to pin limitations, the intermediate car­
ries of the 'F283 are not brought out for use 
as inputs or outputs. However, other means 
can be used to effectively insert a carry into, 
or bring a carry out from, an intermediate 
stage. Figure a shows how to make a 3-bit 
adder. Tying the operand inputs of the fourth 
adder (A3' 631 LOW makes S3 dependent only 
on, and equal to, the carry from the third 
adder. Using somewhat the same principle, 
Figure b shows a way of dividing the 'F283 
into a 2-bit and a l-bit adder. The third stage 
adder (A2, 62, S2l is used merely as a means 
of getting a carry (C10) signal into the fourth 
stage (via A2 and 62) and bringing out the 
carry from the second stage on S2' Note that 
as long as A2 and 62 are the same, whether 
HIGH or LOW, they do not influence S2' Simi­
larly, when A2 and 62 are the same the carry 
into the third stage does not influence the 
carry out of the third stage. Figure c shows a 
method of implementing a 5-input encoder, 
where the inputs are equally weighted. The 
outputs So' S1 and S2 present a binary num­
ber equal to the number of inputs 11-15 that 
are true. Figure d shows one method of imple­
menting a 5-input majority gate. When three 
or more of the inputs 11-15 are true, the output 
M5 is true. 

CaUl 

c, 

Figure a. 3-BII Adder 

CIN CaUT 

Figure c. 5-lnput Encoder 

FAST 54/74F283 

CIN " 

c,. 

" , COUT 

Figure b. 2·BII and 1-BII Adders 

Ii Ii rl 'i'j 
A, B1A2B:z A3 B3 A4B4 

~ CIN CaUl I--

1:1 £2 £3 £4 

I I I 

Ms 

Figure d. 5-lnpul Majorily Gate 

c, 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -O.sto +7.0 -O.sto +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to .+5 rnA 

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

lOUT Current applied to output in LOW output state 40 40 rnA 

TA Operating free-air temperature range - 55 to + 125 o to 70 ·C 

Signetics 5·233 
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LOGIC PRODUCTS 

4·81T ADDER FAST 54/74F283 

-Pith;';' 
RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 rnA 

10L LOW·level output current 20 rnA 

Mil -55 125 'C 
TA Operating free·air temperature 

Com'l 0 70 'C 

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

TEST CONDITIONS1 
54174F283 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee = MIN, VIL=MAX, 10H=MAX I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

VIH=MIN I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vee = MIN, VIH=MIN, VIL=MAX, 10L=MAX 0.35 0.5 V 

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

II 
Input current at maximum 

Vee = MAX, VI= 7.0V 5 100 p.A input voltage 

IIH HIGH·level input current Vcc= MAX, VI= 2.7V 1 20 p.A 

I A1-A4 , BrB4 -1.2 rnA 
IlL LOW-level input current Vee = MAX, VI = 0.5V 

I CIN -0.4 -0.6 rnA 

los Short-circuit output current3 Vcc= MAX -60 -80 -150 rnA 

Icc Supply current4 (total) Vcc= MAX 55 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 D C. 
3. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed test apparatus and/or sample-and·hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ICC should be measured with all outputs open and the following conditions: 
Condition 1: all inputs grounded 
Condition 2: all B inputs LOW, other inputs at 4.5V 
Condition 3: all inputs at 4.5V. 

5·234 Signetics 



LOGIC PRODUCTS 

4-BIT ADDER FAST 54/74F283 

'AitU" 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 

"Testing and Specifying FAST Logic.") 

S4174F 54F 74F 

TA = +2SoC TA, Vee TA'VCC 

PARAMETER TEST CONDITIONS Vcc = +S.OV Mil Com'l 
UNIT 

CL = SOpF CL = SOpF CL = SOpF 
RL = soon RL = soon RL = soon 

Min Typ Max Min Max Min Max 

tpLH Propagation delay 
Waveforms 1 and 2 

3.5 7.0 9.9 3.5 14.0 3.5 10.5 

tpHL CIN to Ei 4.0 7.0 9.5 4.0 14.0 4.0 10.5 
ns 

tpLH Propagation delay 
Waveforms 1 and 2 

4.0 7.0 9.5 4.0 14 4.0 10.5 

tpHL Ai or Bi to Ei 3.5 7.0 9.5 3.5 14 3.5 10.5 
ns 

tpLH Propagation delay 
Waveform 2 

3.5 5.7 7.5 3.5 10.5 3.5 8.5 
ns 

tpHL CIN to COUT 3.0 5.4 7.0 3.0 10 3.0 8.0 

tpLH Propagation delay 
Waveforms 1 and 2 

3.5 5.7 7.5 3.5 10.5 3.5 8.5 

tpHL Ai or Bi to COUT 3.0 5.3 7.0 3.0 10 3.0 8.0 
ns 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

Wavelorm 1 Wavelorm 2 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM· POLE OUTPUTS 

Vee 

DEFINITIONS 

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

CHARACTERISTICS lor value. 
RT = Termination resistance should be equal to loUT 01 pulse 

generators. 

FAMILY 

54174F 

Signetics 

INPUT PULSE DEFINITIONS 

~---------IW----------~ AMPIVI 

~~--------------~~·--+-----oV 

'THU'II 

tTlH(tr) ITHLIIII 

lr::::::----------------:::d:-i----- AMP IVI 

...... ---------IW-----------I OV 

INPUT PULSE REQUIREMENTS 

Ampllt.... I R.p. Rate I P .... Width I trLH I trHL 

3.0V I 1MHz I 500ns I 2.5no I 2.5no 

5·235 
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LOGIC PRODUCTS 

MULTIPLEXER 

'm""""··,, 
• Fully synchronous 

operation 
• Select from two data 

sources 
• Buffered, negative edge 

triggered clock 

FAST 54/74F298 

Quad 2·lnput Multiplexer With Storage 

TYPE TYPICAL, 'MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74F298 105MHz 36mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V ::t:5%; TA=O·C to +70·C Vcc=5V ::t:10%;TA= -55·Cto + 125·C 

Plastic DIP N74F298N 

Plastic SO N74F298D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surface-mounted mlcro·minlature DIP available 1984. 
LLCC Is 20-pin surface-mounted lead lass chip carrier. 

DESCRIPTION INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
This device is a high·speed Multiplexer 
with storage. It selects 4 bits of data from 
two sources (Ports) under the control of a 
common Select input (S). The selected 
data Is transferred to the 4·blt output 
register synchronous with the HIGH·to· 
LOW transition of the Clock Input (CP). 
The 4·blt register is fully edge triggered. 
The Data inputs (10 and I,) and Select Input 
(S) must be stable only one setup time 

PINS 

I, •• 'ib. I,c. lid 

loa. lOb. loc. 10d 

S 

CiS 

Q •• Qb. Qc• Qd 
prior to the HIGH·to·LOW transition of the NOTE 

DESCRIPTION 

Data.lnputs 

Data Inputs 

Select Input 

Clock Pulse Input 
(Active Falling Edge) 

Outputs 

54/74F(U.L.) LOAD VALUE 
Hlgh/Low High/Low 

1.0/1.0 2OI'AlO.6mA 

1.0/1.0 20"A/0.6mA 

1.0/1.0 20"AlO.6mA 

1.0/1.0 20"A/0.6mA 

50/33 1.0mA/20mA 

clock for predictable operation. One ('.0) FAST unit load Is defined as: 20pA In the HIGH state and O.SmA In the LOW state. 

PIN CONFIGURATION 

5·236 

LOGIC SYMBOL 

10 

11 

s 

cp 

15 14 

Vee = Pin 16 
GND= Pin 8 

'3 

Signetics 

LOGIC SYMBOL (IEEElIEC) 

15 

2,ID 

14 

13 

12 

12 



LOGIC PRODUCTS 

MULTIPLEXER FAST 5417 4F298 

'm"", .. I_." 
LOGIC DIAGRAM 

lOb 

(4) 

10c 

(9) 

10d 

(7) 

s-i~~~--~+---------~----~~--------~--~~----------~---, 
(10) 

CP----~;Xr-+--~------------~--~------------4_~r_------------4__, 
(11) 

Vee =Pin16 
GND=Pln 8 
( ) Pin numbers 

t--it---tR +----+----1 R +---+---tR 

cp 

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

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5to +7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55to+125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW-level output current 20 mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

Signetics 5·237 



LOGIC PRODUCTS 

MULTIPLEXER FAST 54/74F298 

'ymn"i1"·'u 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·alr temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54174F298 

PARAMETER 
Typ2 Max 

UNIT 
Min 

Vee = MIN, VIL = MAX,loH = MAX, I Mil 2.5 3:4 V 
VOH HIGH·level output voltage 

VIH = MIN 1 Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 10L= MAX 0.35 0.5 V 

VIK Input clamp voltage Vcc= MIN, '1= '1K -0.73 -1.2 V 

'I Input clamp current at maximum Input voltage Vcc= MAX, VI= 7.0V 0.1 mA 

'IH HIGH·level Input current Vcc=MAX, VI=2.7V 1 20 ,.A 

'lL LOW·level input current Vcc= MAX, VI= 0.5V -0.4 -0.6 mA 

los Short·circuit output current3 Vcc=MAX -60 -SO -150 mA 

Icc Supply current4 (total) Vcc=MAX 36 46 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. Not more than one output should be shorted at a time. For testing 'as, the use of high-speed test apparatus andrer sample-and-hold techniques are preferable In order to 

minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature wett above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ICC is measured after applying a momentary 4.5V followed by ground to the Clock input, with all other inputs LOW and aU outputs open. 

AC CHARACTERISTICS (When measured in accordance with the procedures Qutlined in Signetics LOGIC App Note 202, 
"Testing and Specifying FAST Logic.") 

S4174F S4F 74F 

TA = +2SoC TA , TA> 

PARAMETER TEST CONDITIONS Vcc= +S.OV Vcc=Mil Vcc=Com'l UNIT 
CL=50pF CL=SOpF CL=SOpF 
RL=5001) RL=5001) RL = SOOI) 

Min Typ Max Min Max Min 'Max 

fMAX Maximum clock frequency Waveform 1 105 90 90 MHz 

t pLH Propagation delay, 
Waveform 1 3.5 7.0 3.0 10.0 3.5 9.0 

tpHL Clock to Output 3.5 7.0 3.0 10.0 3.5 9.0 
ns 

NOTE 
Subtract 0.2ns from minimum values for SO package. 

AC SETUP REQUIREMENTS 

S4174F S4F 74F 

TA = +2SOC TA , TA , 

PARAMETER TEST CONDITIONS Vcc= +S.OV Vcc=MiI Vcc=Com'l UNIT 
CL=SOpF CL=SOpF CL=50pF 
RL=SOOI) RL=5001) RL=5001) 

Min Typ Max Min Max Min Max 

tw Clock pulse width Waveform 1 5.0 5.0 5.0 ns 

ts Setup time, Data to Clock Waveform 2 4.0 4.0 4.0 ns 

tn Hold time, Data, to Clock Waveform 2 0 1.0 1.0 ns 

ts Setup time, Select to Clock Waveform 2 8.0 9.0 9.0 ns 

th Hold time, Select to Clock Waveform 2 0 0 0 ns 

5·238 Signetics 



LOGIC PRODUCTS 

MULTIPLEXER 

':m'I""II".iij 
AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

FAST 54/74F298 

DATA SETUP AND HOLD TIMES 

Waveform 2 

VM= 1.5V 
The shaded ares Indicate when the Input is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

DEFINITIONS 

Rl = Load resistor to GND, see AC CHARACTERISTICS for value. 
Cl = Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for vc:.lue. 
AT= Termination resistance should be equal to ZOUT of Pulse 

Generators. 

Signetics 

INPUT PULSE DEFINITIONS 

~----------tw----------~ AMP (V) 

~~--------------~~I--~-----ov 

tTHL(tf) tTLH(t,) 

tTHWfI 

~= ________________ =~---+---- AMP (VI 

~----------tw-----------4 

VM=1.5V 

OV 

5·239 

I,· 



LOGIC PRODUCTS 

REGISTER 

'iitJ@, 
• Common parallel 110 for 

reduced pin count 
• Additional Serial inputs 

and outputs for expansion 
• Four operating modes: 

Shift Left, Shift Right, 
Load and Store 

• 3·State outputs for bus· 
oriented applications 

DESCRIPTION 
The 'F299 Is an B·bit universal shift/storage 
register with 3·state outputs. Four modes of 
operation are possible: hold (store), shift left, 
shift right and load data. The parallel load 
inputs and flip·flop outputs are multiplexed 
to reduce the total numberof package pins. 
Additional outputs are provided for flip-flops 
Qo and Q7 to allow easy serial cascading. A 
separate active· LOW Master Reset Is used 
to reset the register. 

The 'F299 contains eight edge-triggered 
D·type flip· flops and the Interstage logic 
necessary to perform synchronous shift left, 
shift right, parallel load and hold operations. 
The type of operation is determined by So 
and ~,as shown in the Mode Select Table. 
All flip-flop outputs are brought out through 
3-state buffers to separate I/O pins that also 
serve as data inputs in the parallel load mode. 
00 and Or are also brought out on other pins 
for expansion in serial shifting of longer 
words. 

PIN CONFIGURATION 

5·240 

vee 
S, 

DS, 

a, 

FAST 54/74F299 

a·lnput Universal Shift/Storage Register (3~State) 

TYPE .TYPICAL PROPAGAnON TYPICAL SUPPLY CURRENT 
DELAY (Total) 

74F299 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Ycc =5Y :l:5%;TA=O·Cto +70·C Ycc=SY :l:10%;TA= -SS·Cto + 12S·C 

Plastic DIP N74F299N 

Plastic SO N74F299D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pln surface·mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74F(U.L.) 
High/Low 

CP Clock Pulse Input (Active Rising Edge) 1.0/1.0 

DSo Serial Data Input for Right Shift 1.0/1.0 

DS7 Serial Data Input for Left Shift 1.0/1.0 

So, S, Mode Select Inputs 1.0/2.0 

MR 
Asynchronous Master Reset Input 1.011.0 
(Active LOW) 

OE" OE2 
3·State Output Enable Inputs 1.0/1.0 
(Active LOW) 

1100,1107 
Parallel Data I nputs or 1.0/1.0 
3·State Parallel Outputs 150/33 

QO,Q7 Serial Outputs 50/33 

NOTE 
One (1.0) FAST unit load is defined as: 20p.A In the HIGH state and a.6mA in the LOW state, 

LOADYALUE 
High/Low 

20"AO.6mA 

20"A/0.6mA 

20"A/0.6mA 

20"A/1.2mA 

20"A/0.6mA 

20"A/0.6mA 

20"A/0.6mA 
3.0mAl20mA 

1.0mA/20mA 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

11 18 

9 8 7 13 8 14 5 15 4 18 

Vcc = Pin 20 
GND=Pin 10 

Signetics 
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LOGIC PRODUCTS 

REGISTER FAST 54/74F299 

A LOW signal on MR overrides the Select 
and CP Inputs and resets the flip-flops. All 
other state changes are initiated by the ris­
ing edge of the clock. Inputs can change 
when the clock Is in either state provided 

only that the recommended setup and hold 
times, relative to the rising edge of CP, are 
observed. 

A HIGH signal on either OE1 or OE2 disables 
the 3·state buffers and puts the 1/0 pins in 

the high Impedance state. In this condition 
the shift, hold, load and reset operations can 
still occur. The 3·state buffers are also dis­
abled by HIGH signals on both So and S1 in 
preparation for a parallel load operation. 

LOGIC DIAGRAM 

S1 So 

FUNCTION TABLE 
INPUTS 

MR S1 So CP 

l X X X 
H H H t 
H L H t 
H H l t 
H L L X 

RESPONSE 

Asynchronous Reset; ao - Or = LOW 
Parallel Load; I/On -an 
Shift Right; oso-ao, ao-a1o etc. 
Shift Left; OS7-a7, a7-a6, etc. 
Hotd 

H = HIGH voltage level 
L = LOW voltage level 
X = Oon't care 
f = lOW-ta-HIGH clock transition 

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

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to +7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in lOW output state 40 40 mA 

TA Operating free-air temperature range -5510 +125 o to 70 ·C 

Signetics 5·241 
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LOGIC PRODUCTS 

REGISTER FAST 54/74F299 

'Pii"'" 
RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH·level input voltage 2.0 V 

VIL LOW·level input voltijge 0.8 V 

11K Input clamp current -18 mA 

IOH HIGH-level output current -3 mA 

IOL LOW-level output current 20 rnA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

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

TEST CONDITIONS1 
54/74F299 

PARAMETER 
Typ2 

UNIT 
Min Max 

Mil 2.4 V 
IOH= MAX 

Com'l 2.7 V 
VOH HIGH-level output voltage Vcc= MIN, VIL = MAX 

Mil 2.5 3.4 V 
IOH= -1mA 

Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vec=MIN, VIH=MIN, VIL=MAX, IOL=MAX 0.35 0.5 V 

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

10ZH 
Off-state output current, 

Vee = MAX, VIH=MIN, Vo=2.4V 2 0 p.A HIGH-level voltage applied 

10ZL 
Off-state output current 

Vee = MAX, VIH=MIN, Vo=0.5V -2 -650 p.A LOW-level voltage applied 

II 
Input current at maximum 

Vcc= MAX, VI= 7.0V 5 100 p.A input voltage 

IIH HIGH-level input current Vce=MAX, VI=2.7V 1. 20 p.A 

So, S1 -1.2 rnA 
IlL LOW-level input current Vcc=MAX, VI=0.5V 

Other inputs -0.4 -0.6 rnA 

los Short-circuit output current3 Vcc= MAX -60 -80 -150 rnA 

ICCH Outputs HIGH rnA 

Icc Supply current (total) Vcc= MAX ICCL Outputs LOW 92 rnA 

Iccz Outputs OFF rnA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. Atl typical values ~re at Vee = 5.V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 'as. tne use of high-speed test apparatus andlor sample-snd·hold techniques are preferable in order to mini· 

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 
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'#'#)'4*' 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 

and Specifying FAST Logic.") 

54/74F 54F 74F 

TA= +250C TA, Vee TA'VCC 

PARAMETER TEST CONDITIONS Vee = +5.OV Mil Com'l 
UNIT 

CL=5OpF CL=5OpF CL=5OpF 
RL = 5000 RL = 5000 RL=5OOO 

Min Typ Max Min Max Min Max 

fmax Maximum Input Frequency Waveform 2 70 100 70 MHz 

tpLH Propagation Delay 
Waveform 2 

4.0 7.0 9.0 4.0 10 
tpHL CP to 0 0 or 0 7 3.5 6.5 8.5 3.5 9.5 ns 

tpLH Propagation Delay 
Waveform 2 

4.0 7.0 9.0 4.0 10 
tpHL CP to liOn 5.0 8.5 11 5.0 12 ns 

tpHL 
Propagation Delay 

Waveform 3 4.5 7.5 9.5 4.5 10.5 ns 
MRtoOoor~ 

tpHL 
Propagation Delay 

Waveform 3 6.5 11 14 6.5 15 ns 
MR to liOn 

tpZH Output Enable Time 
Waveform 4 3.5 6.0 8.0 3.5 9.0 

tpzL Waveform 5 4.0 7.0 10.0 4.0 11 ns 

tpHZ Output Disable Time 
Waveform 4 2.5 4.5 6.0 2.5 7.0 

tpLZ Waveform 5 2.0 4.0 5.5 2.0 6.5 ns 

NOTE 
Subtract 0.2n5 from minimum values for SO package. 

AC SETUP REQUIREMENTS 

54174F 54F 74F 

TA= +250C TA'VCC TA, Vee 

PARAMETER TEST CONDITIONS Vcc= +5.OV Mil Com'l 
UNIT 

~=5OpF CL=5OpF CL=5OpF 
RL=5OOO RL=5OOIJ RL=500IJ 

Min Typ Max Min Max Min Max 

t.(H) Setup Time, HIGH or LOW 
Waveform 1 

8.5 8.5 
t.(L) SOorS1 to CP 8.5 8.5 ns 

th(H) Hold Time, HIGH or LOW 
Waveform 1 

0 0 
th(L) So or S1 to CP 0 0 ns 

t.(H) Setup Time, HIGH or LOW 
Waveform 1 

5.0 5.0 
t.(L) liOn, DSo, DS7 to CP 5.0 5.0 ns 

th(H) Hold Time, HIGH or LOW 
Waveform 1 

2.0 2.0 
th (L) liOn, DSo, D~ to CP 2.0 2.0 ns 

tw(H) 
CP Pulse Width, HIGH or LOW Waveform 2 

7.0 7.0 
tw(L) 7.0 7.0 ns 

tw(L) MR Pulse Width LOW Waveform 3 7.0 7.0 ns 

tree 
Recovery Time 

Waveform 3 7.0 7.0 ns 
MRtoCP 
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'M'M,,;I 
AC WAVEFORMS 

DATA SETUP AND HOLD TIMES CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

CP 

CP 

5·244 

CP 

\'---____ t 
Waveform 1 Waveform 2 

MASTER RESET PULSE WIDTH 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 3 

~VM XV_M_ 
~~"'-j ~""1---"'" 

an' liOn \ ... ~_M ____ ...Jf:-L 
L VOL+O.3V 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Wavaform 4 

liE ------Xv X VM 
- ~-t~Z-H-)--VM-' ---' ~-tP-Hz---1 L--V-OH--O.3V 

. ~OV 
Wavaform 5 

VM= 1.5V 
The shaded areas indicate when the Input Is permitted to change for predictable output performance. 
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REGISTER 

Iiii¥!ii· 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

SWITCH POSITION 

TEST 

tpLZ 
tpZL 

AI/other 

DEFINITIONS 

RT 

VCC 'L.o 1.0V 

SWITCH 

closed 
closed 
open 

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

CHARACTERISTICS for value. 
RT = Termination resistance should be equal to ZOUT of pulse 

generators. 

Signetics 

FAST 54/74F299 

INPUT PULSE DEFINITIONS 

~----------'w----------~ AMP IV) 

~~--------------~~--+-----OV 
'THLllr) 

'TLH(lr) 

'TLHI'r) 

'THL('rl 

r.=--------;:::::"'il--+--- AMP (V) 

~----------·w----------~ 
VM= 1.5V 

OV 
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REGISTER FAST 54/74F322 

MAiM' 8·Bit Serial/Parallel Register With Sign Extend (3·State) 

• Multiplexed parallel 1/0 
ports 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

• Separate Serial input and 74F322 60mA 

output ORDERING CODE 
• Sign extend function 
• 3·State outputs for bus 

applications 

DESCRIPTION 
The 'F322 is an 8-bit shift register with pro­
vision for either serial or parallel loading 
and with 3-State parallel outputs plus a bi­
state Serial output. Parallel Data inputs and 
outputs are niultiplexed to minimize pin 
count. State changes are initiated by the 
rising edge of the clock. Four synchronous 
modes of operation are possible: hold 
(store), shift right with serial entry, shift 
right with sign extend, and parallel load. An 
asynchronous Master Reset (MIR) input 
overrides clocked operation and clears the 
register. 

The 'F322 contains eight D-type edge-trig­
gered flip-flops and the interstage gating 
required to perform right shift and the intra­
stage gating necessary for hold and syn­
chronous parallel load operations. A LOW 
signal on RE enables shifting or parallel 
loading, while a HIGH signal enables the 
hold mode. A HIGH signal on SIP enables 
shift right, while a LOW signal disables the 
3-State output buffers and enables parallel 

PIN CONFIGURATION 

.5-246 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc=SV ±S%;TA=O·Cto +70·C Vcc=SV ±10%;TA= .-SS·Clo + 12S·C 

Plastic DIP N74F322N 

Plastic SO N74F322D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20·pln surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

RE Register Enable Input (Active LOW) 1.0/1.0 

SIP 
Serial (HIGH) or Parallel (LOW) Mode 

1.011.0 
Control Input 

SE Sign Extend Input (Active LOW) 1.013.0 

S Serial Data Select Input 1.012.0 

0 0,0, Serial Data Inputs 1.011.0 

CP Clock Pulse Input (Active Rising Edge) 1.011.0 

MR 
Asynchronous Master Reset Input 1.011.0 
(Active LOW) 

OE 3-State Output Enable Input (Active LOW) 1.011.0 

0 0 Bi-state Serial Output 50133 

Multiplexed Parallel Data Inputs or 1.011.0 
1100-1107 

3-State Parallel Data Outputs 150133 

NOTE 
One (1.0) FAST unit load is defined as 20}tA in the HIGH state and C.6mA in the LOW state. 

LOAD VALUE 
High/Low 

201'A/0.6mA 

2OI'A/0.6mA 

2OI'All.8mA 

2OI'Al1.2mA 

2OI'AIO.6mA 

2OI'AIO.6mA 

20I'AIO.6mA 

2OI'AIO.6mA 

1.0mA120mA 

2OI'AIO.6mA 

3.0mAl20mA 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

19 3 17 

S Do 01 
RE 
SIP 

18 SE 
11 CP 

9 4 16 5 15 6 14 7 13 12 

Signetics 
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REGISTER FAST 54/74F322 

loading. In the shift right mode a HIGH sig· 
nal on SE enables serial entry from either 
Do or D

" 
as determined by the S input. A 

LOW signal on SE enables shift right but 0 7 

reloads its contents, thus performing the 
sign extend function required for the 'LS384 
Two's Complement Multiplier. A HIGH sig· 
nal on OE disables the 3-State output buf· 

fers, regardless of the other control inputs. 
In this condition the shifting and loading 
operations can still be performed. 

LOGIC DIAGRAM 

RE~~--~----------~--------,-------~~------~--------~------~~------~--------~ 

SIP 

0, ----+t"i-_ 

s--...... ++-r--

DO -------t--

cP--{)~----++----~~-+~~+-4-+-~-+-4-+~~~4-+-~-+-+-+~~~+-~+-4--+~-l 

MR--~~~-----H~----__ ~~--~~+-~--~~~----~-+~----~~+---~--~~--~-+-+--~ 

~---------+==~~~-t---1~-t---1~rt---1~rt---1~rt---1~rt---1~rt---. 

110. 1105 1103 1(02 

FUNCTION TABLE 
INPUTS OUTPUTS 

MODE 

1100 

MR RE SIP SE S OE* CP 1107 1/0& 1/05 1/04 1/03 1/02 1/0, 1100 

Clear L X X X X L X L L L L L L 
L X X X X H X Z Z Z Z Z Z 

Parallel Load H L L X X X t 17 16 Is 14 13 12 

Shift Right H L H H L L t Do 0 7 0 6 05 0, 0 3 
H L H H H L t D, 0 7 0 6 °s 0 4 0 3 

Sign Extend H L H L X L I 0 7 0 7 0 6 . 05 0 4 0 3 

Hold H H X X X L t NC NC NC NC NC NC 

·When the OE input is HIGH, all lIOn terminals are at the high-impedance state; sequential operation or clearing of the register is not affected. 

NOTES 

L L 
Z Z 

1, 10 

O2 0 , 
O2 0 , 

O2 0 , 

NC NC 

Qo 

L 
L 

10 

0 , 
0 , 

0 , 

NC 

1. 'rio = The level of the steady-state Input at the respective 110 terminal is loaded into the flip-flop while the flip-flop outputs (except 00) are isolated from the 1/0 terminal. 
2. DO. 01 = The level of the steady-state Inputs to the serial multiplexer input. 
3. 07-00= The level of the respective On flip-flop prior to the last Clock LOW-to·HIGH transition. 

4. NC:::: No change; Z= High-Impedance Output State; H = HIGH Voltage Level; L:::: LOW Voltage Level; t = LOW·to-HIGH Clock Transition. 

S. f = LOW-to-HIGH clock transition. 
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'#'#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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Inpul voltage -0.510 +7.0 -0.5 to + 7.0 V 

'iN Inpul current -30 10 +5 -30 to +5 mA 

VOUT Voltage applied 10 oulput in HIGH output state -0.5 to +5.5 -0.510 +5.5 V 

lOUT Current applied to outpul in LOW output state 40 40 mA 

TA Operating free-air temperature range -5510 + 125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

Vil LOW-level input voltage 0.8 V 

'1K Input clamp eu.rrent -18 mA 

10H HIGH-level output current -3 mA 

10l LOW-level output current 20 mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

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

TEST CONDITIONS1 
54/74F322 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee = MIN, Vll=MAX,loH=MAX, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

VIH = MIN L Com'l 2.7 3.4 V 

Val LOW-level output voltage Vee = MIN, VIH = MIN, Vil = MAX, 10l = MAX 0.35 0.5 V 

VIK Input clamp voltage Vee = MIN, '1= '1K -0.73 -1.2 V 

10ZH 
Off-state output current, 

Vee = MAX, VIH=MIN, Vo=2.4V 2 70 /LA HIGH-level voltage applied 

lozl 
Off'state output current, 

Vee= MAX, VIH = MIN, Vo =0.5V -2 -650 /LA LOW-level voltage applied 

II 
Inputcurrent at maximum 

Vec= MAX, VI= 7.0V 5 100 /LA input voltage 

IIH HIGH-level input current Vec=MAX, VI=2.7V 1 20 p.A 

SE Input -1.8 mA 

'll LOW-level Input current Vcc= MAX, VI=0.5V S Input -1.2 mA 

Other Inputs -0.4 -0.6 mA 

los Short-circuit output current3 Vcc= MAX -60 -80 -150 mA 

Icc Supply current4 (total) Vec= MAX, CP= HIGH, Output Disabled 60 84 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. Aillypical value. are al Vee =5V. TA = 25'C. 
3. Not more than one output should be shorted at a tl,me. For testing 'OS. the use of high-speed test apparatus and/or sample-snd-hold techniques are preferable In order to 

minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings In other parameter tests. In any sequence of ·parameter tests, lOS tests should be performed last. 
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'ii4iiMJ 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 

"Testing and Specifying FAST Logic ") 

54I74F 54F 74F 

TA= + 25°C TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vcc= +5.OV Mil Com'l UNIT 
CL=5OpF CL=5OpF CL=50pF 
RL=500n RL=500n RL=5OOn 

Min Typ Max Min Max Min Max 

f MAX Maximum clock frequency Waveform 1 70 90 70 MHz 

tpLH Propagation delay Waveform 1 4 7 9 4 10 
tpHL CP to liOn 5 8.5 11 5 12 

ns 

tpLH Propagation delay 
Waveform 1 3.5 7 9 3.5 10 

tpHL CP to 00 3.5 7 9 3.5 10 
ns 

tpHL 
Propagation delay 

Waveform 3 6 10 13 6 14 ns 
'MAto liOn 

tpHL 
Propagation delay 

Waveform 3 5.5 9.5 12.0 5.5 13 ns 
MR to 00 

tpZH Output enable time Waveform 4 3 6.5 9 3 10 
tpZL OE to liOn Waveform 5 4 8.5 11 4 12 

ns 

tpHZ Output disable time Waveform 4 2 4.5 6 2 7 
t pLZ OE to liOn Waveform 5 2 5 7 2 8 

ns 

tpZH Output enable time Waveform 4 4.5 8 10.5 4.5 11.5 
tpZL SIP to liOn Waveform 5 5.5 10 14 5.5 15 

ns 

tpHZ Output disable time Waveform 4 5 9 11.5 5 12.5 
tpLZ S/Pto liOn Waveform 5 6 12 15.5 6 16.5 

ns 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 
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AC SETUP REQUIREMENTS 

54174F 54F 74F 

TA =+25°C TAo Vee TA, Vee 

PARAMETER TEST CONDITIONS Vee= +S.OV Mil Com'l 
UNIT 

CL =50pF CL =50pF CL =50pF 
RL = 5000 RL =5000 RL = 5000 

Min Typ Max Min Max Min Max 

ts(H) Setup time, HIGH or LOW 
Waveform 2 

12 13 
ns 

ts(L) RE to CP 12 13 

Ih(H) Hold lime, HIGH or LOW 
Waveform 2 0 0 

Ih(L) RE to CP 0 0 
ns 

Is(H) Setup time, HIGH or LOW 
Waveform 2 8 9 

I.(L) Do, 0 1 or liOn 10 CP 8 9 
ns 

Ih(H) Hold time, HIGH or LOW 
Waveform 2 2 3 ns 

th(L) Do, 0 1 or liOn to CP 2 3 

Is(H) Setup time, HIGH or LOW 
Waveform 2 

7 8 
Is(L) SE 10 CP 7 8 

ns 

Ih(H) Hold time, HIGH or LOW 
Waveform 2 2 2 ns 

Ih(L) SE 10 CP 2 2 

Is(H) Selup time, HIGH or LOW 
Waveform 2 12 13 

Is(L) SiPlo CP 12 13 
ns 

I.(H) Setup time, HIGH or LOW Waveform 2 8 9 ns 
Is(L) S 10 CP 8 9 

Ih(H) Hold time, HIGH or LOW 
Waveform 2 0 0 

Ih(L) S or sip 10 CP 0 0 
ns 

tw(H) CP pulse widlh HIGH Waveform 1 7 7 ns 

tw(L) MR pulse width LOW Waveform 3 7 7 ns 

tree Recovery lime, MR 10 CP Waveform 3 8 8 ns 
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'P'i nt4 
AC WAVEFORMS 

cp 

CLOCK TO OUTPUT DELAYS 

AND CLOCK PULSE WIDTH 

Waveform 1 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

Waveform 3 

DATA SETUP AND HOLD TIMES 

Cp ____ ....1 

Waveform 2 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 4 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 5 

VM= 1.5V 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

VCC t-.o 7.0V 

Rl 

RT 

SWITCH POSITION 

TEST SWITCH 

IpLZ closed 
IpZL closed 

All other open 

DEFINITIONS 

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

CHARACTERISTICS for value. 
RT = Termination resistance should be equal to ZOUT of pulse 

generators. 

~----------IW----------~ AMP (VI 

~~--------------~~--+-----OV 
ITHLM 

ITlH(lrl 

tTLH(tr) 

ITHLIIII 

j,.,.,,.,.,...--------=,..j---t------ AMP (VI 

~----------IW----------~ 

VM= 1.5V 

OV 

I I INPUT PULSE REQUIREMENTS J 
FAMILY ll--------r...::.:.:...::..:...~;:y:..:===:..;.:.:----r----l 

Amplitude -'- Rep. Roto I Pul •• Wldlh I trLH I ITHL I 
I 54/74F I 3.0V I 1MHz I SOOn. I 2.5n5 I 2.5no I 
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'i'4fjiM· 

• Common parallel I/O for 
reduced pin count 

• Additional Serial inputs 
and outputs for 
expansion 

• Four operating modes: 
Shift Left, Shift Right, 
Load and Store 

• 3·State outputs for bus· 
oriented applications 

FAST 54/74F323 

8·Bit Universal Shift/Storage Register 
With Synchronous Reset and Common I/O Pins 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

74F323 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc=5V :!: 5%; TA=O'C to +70'C Vcc=5V :!:10%;TA= -55'Cto + 125'C 

Plastic DIP N74F323N 

Plastic SO N74F323D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pln surface-mounted lead less chip carrier. 

DESCRIPTION INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
The 'F323 is an B-bit universal shift/stor­
age register with 3-state outputs. Its func­
tion is similar to the 'F299 with the excep­
tion of Synchronous Reset. Parallel load 
inputs and flip-flop outputs are multi­
plexed to minimize pin count. Separate se-

PINS 

CP 

DSo 

DESCRIPTION 

Clock Pulse Input (Active Rising Edge) 

Serial Data Input for Right Shift 

54/74F (U.L.) LOAD VALUE 
High/Low High/Low 

1.0/1.0 2O"AlO.6mA 

1.0/1.0 20"A/0.6mA 

1.0/1.0 
rial inputs and outputs are provided for Qo 5 
and Q7 to allow easy cascading. Four oper­
ation modes are possible: hold (store), 
shift left, shift right and parallel load. 

DS7 Serial Data Input for Left Shift 20,.At0.6mA 

So, S1 Mode Select Inputs 1.0/2.0 20,.At1.2mA 

PIN CONFIGURATION 

SR Synchronous Reset Input (Active LOW) 1.0/1.0 20"AlO.6mA 

OE" OE2 
3-State Output Enable Inputs 1.0/1.0 20,.At0.6mA 
(Active LOW) 

Multiplexed Parallel Data Inputs or 1.0/1.0 2O,.At0.6mA 
1100-1107 

3-State Parallel Data Outputs 150/33 3.0mAl20mA 

Qo, Q7 Serial Outputs 50/33 1.0mAl20mA 

NOTE 
One (1.0) FAST unit load is defined as: 20~ in the HIGH state and a.SmA In the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

11 18 

9 8 7 13 8 14 5 15 4 16 

Vcc = Pin 20 
GND=Pln 10 

Signetics 
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IPI4it';1 
The 'F323 contains eight edge·triggered 
O·type flip·flops and the interstage logic 
necessary to perform synchronous reset, 
shift left, shift right, parallel load and hold 
operations. The type of operation is deter· 
mined by So and S, as shown in the Mode 
Select Table. All flip·flop outputs are 
brought out through 3·state buffers to 
separate 1/0 pins that also serve as data 
inputs in the parallel load mode. 0 0 and 0 7 
are also brought out on other pins for ex· 
pansion in serial shifting of longer words. 

A LOW signal on SR overrides the Select 
inputs and allows the flip·flops to be reset 
by the next rising edge of CPo All other 
state changes are also initiated by the 
LOW·to·HIGH CP transition. Inputs can 
change with the clock is in either state 
provided only that the recommended 

LOGIC DIAGRAM 

DSo --i--t-,II 

FUNCTION TABLE 
INPUTS 

SR S, 

L X 
H H 
H L 
H H 
H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't care 

So CP 

X 
H 
H 
L 
H X 

setup and hold times, relative to the rising 
edge of CP, are observed. 

A HIGH signal on either OE, or OE2 dis· 
abies the 3·state buffers and puts the 1/0 
pins in the high impedance state. In this 

FAST 54/74F323 

RESPONSE 

Synchronous Reset; 0 0-07= LOW 
Parallel Load; liOn-On 
Shift Right; OSo-Oo, 0 0-0" etc.) 
Shift Left; OS7-07, 07-0S' etc: 
Hold 

condition the shift, load, hold and reset 
operations can still occur. The 3·state buf· 
lers are also disabled by HIGH signals on 
both So and S, in preparation for a parallel 
load operation. 

00 ---,--+-+----' '----+----' '----+----" '---+---' '---+---' '---+---' '---+---' '--+----"+0 

1/00 1/02 1/03 1/0, 1/05 I/o. 

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

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5to +7.0 -0.5 to + 7.0 V 

liN Input current -30 to + 5 -30 to +5 mA 

VOUT Voltage applied to output in HIGH output state - 0.5 to + 5.5 -0.5to +5.5 V 

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·air temperature range -55 to + 125 o to 70 'C 
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LOGIC PRODUCTS 

REGISTER FAST 54/74F323 

IQ'¥Jt4i 
RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 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 -3 rnA 

IOl LOW-level output current 20 rnA 

Mil -55 125 'C 
TA Operating free-air temperature 

Com'l 0 70 'C 

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

TEST CONDITIONS1 
54/74F323 

PARAMETER 
Typ2 

UNIT 
Min Max 

Mil 2.4 V 
10H=MAX 

Com'l 2.7 V 
VOH HIGH-level output voltage Vcc= MIN, Vll = MAX 

Mil 2.5 3.4 V 
10H= -1mA 

Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, Vll = MAX, 10l= MAX 0.35 0.5 V 

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

10ZH 
Off-state output current, 

Vcc=MAX, VIH=MIN, Vo=2.4V 2 0 p-A 
HIGH-level voltage applied 

lozl 
Off-state output current 

Vcc=MAX, VIH=MIN, Vo=0.5V -2 -650 p-A LOW-level voltage applied 

II 
Input current at maximum 

Vcc=MAX, VI=7.0V 5 100 p.A input voltage 

IIH HIGH-level input current Vcc=MAX, VI=2.7V 1 20 p.A 

SO,Sl -1.2 rnA 
III LOW-level input current Vcc=MAX, VI=0.5V 

Other inputs -0.4 -0.6 rnA 

los Short-circuit output current3 Vcc= MAX -60 -80 -150 rnA 

ICCH Outputs HIGH rnA 

Icc Supply current (total) Vcc=MAX ICCl Outputs LOW 92 rnA 

Iccz Outputs OFF 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°C. 
3. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to 

minimize Intemal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 
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LOGIC PRODUCTS 

REGISTER FAST 54/74F323 

'i'M',J' 
AC CHARACTERISTICS (When measured In accordance with the procedures outlined in Signetles LOGIC App Note 202 

"Testing and Specifying FAST Logic ") 

54/74F 54F 74F 

TA = + 25°C TA, Vee TA, Vee 

PARAMETER TEST CONDITIONS Vee = +5.0V Mil Com'l UNIT 
CL=50pF CL=5OpF CL=50pF 
RL = 5000 RL = 5000 RL = 5000 

Min Typ Max Min Max Min Max 

fMAX Maximum input frequency Waveform 1 70 70 MHz 

tpLH Propagation delay Waveform 1 4.0 7.0 9.0 4.0 10 

tpHL CP to 00 or Or 3.5 6.5 8.5 3.5 9.5 
ns 

tpLH Propagation delay Waveform 1 4.0 7.0· 9.0 4.0 10 

tpHL CP to liOn " 5.0 8.5 11 5.0 12 
ns 

tpZH Output enable time 
Waveform 3 3.5 6.0 8.0 3.5 9.0 

tpZL Waveform 4 4.0 7.0 10 4.0 11 
ns 

tpHz Output disable time 
Waveform 3 2.5 4.5 6.0 2.5 7.0 

tpLZ Waveform 4 2.0 4.0 5.5 2.0 6.5 
ns 

AC SETUP REQUIREMENTS 
54174F 54F 74F 

TA = +25°C TA , Vee TA , Vee 

PARAMETER TEST CONDITIONS Vee = +5.0V Mil Com'l UNIT 
CL=50pF CL=50pF CL=50pF 
RL",5000 RL=5000 RL = 5000 

Min Typ Max Min Max Min Max 

t.(H) Setup time, HIGH or LOW 
Waveform 2 

8.5 
t.(L) So or S1 to CP 8.5 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 2 

0 
th(L) So or S1 to CP 0 

ns 

t.(H) Setup time, HIGH or LOW 
Waveform 2 

5.0 
t.(L) liOn' DSo, OS7 to CP 5.0 ns 

th(H) Hold time, HIGH or LOW 
Waveform 2 

2.0 
th(L) liOn, OSo, OSr to CP 2.0 ns 

t.(H) Setup time, HIGH or LOW 
Waveform 2 

10 
t.(L) SR to CP 10 

ns 

th(H) Hold time, HIGH or LOW 
Waveform 2 

0 
th(L) SR to CP 0 

ns 

tw(H) CP pulse width, HIGH or LOW Waveform 1 7.0 
tw(L) 7.0 

ns 
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LOGIC PRODUCTS 

REGISTER 

M¥U¥1' 
AC WAVEFORMS 

CP 

0, uo. 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

----
Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM lOW lEVEL 

OEl, OE2 =-x_VM ____ -J),( VM 

--~---'\·"·1 ~'~i----o'" 
0,1/0. \\"V_M _____ q .. 

Waveform 3 VOL + 0.3V 

VM= 1.5V 

FAST 54/74F323 

DATA SETUP AND HOLD TIMES 

Waveform 2 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

The shaded areas indicate when the Input IS permitted to change for predictable output performance. 
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LOGIC PRODUCTS 

REGISTER FAST 54/74F323 

'ij,¥t¥," 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 'L..o 7.0V 

RL 

RL 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 
tpZL closed 

All other open 

DEFINITIONS 

RL = Load resislor; 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. 

I FAMILY I 
I 54174F I 

5-258 Signetics 

I------tw-------f AMPIVI 

~~--------------~~--+----OV 
tTHUtl! ITlH(lr) 

tTLHlt,I tTHLCili 

~=--------=,.,j--+_-- AMP IVI 

i-------tw-------I 
VM= 1.5V 

OV 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep. Rat. I Pul •• Width I tTLH I tTHL 

3.0V I 1MHz I 500ns I 2.5ns I 2.5n5 



LOGIC PRODUCTS 

SHIFTER 

• Shifts 4 bits of data to 0, 
1, 2, 3 places under 
control of two select lines 

• 3·State outputs for bus 
organized systems 

DESCRIPTION 
The 'F350 is a combination logic circuit 
that shifts a 4-bit word from 0 to 3 places. 
No clocking is required as with shift 
registers. 

The 'F350 can be used to shift any number 
of bits any number of places up or down 
by suitable interconnection. Shifting can 
be: 

1. Logical - with logic zeros filled in at 
either end of the shifting field. 

2. Arithmetic - where the sign bit is ex· 
tended during a shift down. 

3. End around - where the data word 
forms a continuous loop. 

The 3-State outputs are useful for bus in­
terface applications or expansion to a 
larger number of shift positions in end 
around shifting. The active LOW Output 
Enable (OE) input controls the state of the 
outputs. The outputs are in the HIGH im· 
pedance "off" state when OE is HIGH, and 
they are active when OE is LOW. 

PIN CONFIGURATION 

FAST 54/74F350 

4·Bit Shifter (3·State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F350 5.2ns 24mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc=5V ::!:5%;TA=0°Clo + 70°C Vcc = 5V ::!: 10%; TA = - 55°C 10 + 125°C 

Plastic DIP N74F350N 

Plastic SO N74F350D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2Q.pin surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.J LOAD VALUE 

High/Low High/Low 

So, S1 Select Inputs 1.012.0 2OI'A/1.2mA 

1-3-13 Data Inputs 1.0/2.0 2OI'A/1.2mA 

OE Output Enable Input 1.012.0 20~1.2mA 
(Active LOW) 

YO-Y3 3-5tate Outputs 50/33 1.0mA/20mA 

Note: 
One (1.0) FAST unit load (U.L.) is defined as: 20l'A In the HIGH state and a.6mA in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

1 2 3 , 5 6 7 
3~1 10 

210 11 2 
'V 1" 

l' 1 
13 13 0 

10 So 
Z11 

11 3~1 

Z12 1. 2 
'V l' 

13 13 1 
l' 0 

Z13 
12 3~1. 

15 l' 12 11 13 2 
'V 

12 
Z1' l' 1 

Vee = Pin 16 1" 0 
GND= Pin 8 Z1. 

13 3~1 

Z16 l' • 'V 
11 

1" 
16 0 
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LOG'C PRODUCTS 

SHIFTER 

LOGIC DIAGRAM 

1·3 
('/ 

Yo 

Vee = Pin 16 
GND=Pln 8 
( ) = Pin numbers 

FUNCTION TABLE 

OE 5, So 13 

H X X X 
L L L 03 
L L H 
L H L 
L H H 

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

X 
X 
X 

12 

X 
O2 
O2 
X 
X 

(Z) == HIGH Impedance (off) state 

1·2 
(2) 

I, 

X 
0, 
0, 
0, 
X 

10 

X 
DO 
DO 
Do 
DO 

On = HIGH or LOW state of referenced 'n input 

t, 

X 
X 

D., 
D., 
D., 

t2 t3 

X X 
X X 
X X 

0.2 X 
0.2 0.3 

1-1 
(3) 

Y3 

Z 
03 
O2 
0, 
DO 

Y2 

Z 
O2 
0, 
DO 
D., 

Y, YO 

Z .z 
0, DO 
DO D., 

0-1 0.2 
0.2 0.3 

FAST 54/74F350 

10 I, 12 So Of 
(4) (5) (6) 1'0/ ('3) 

LOGIC EQUATIONS 

Yo = SO·S, "0 + SO'S, ''-, + SO,S'·'.2 + SO,S'·'.3 
Y, = SO·S,." + So·8,·'0+ SO·S,.,., + SO·$,·'.2 
Y2= $0·$,"2+ So·$,·I, + 50·S,.lo+ SO,S"'., 
V3 = 50.$,.13 + So·5'·'2 + So·S,.I, + SO,S",O 

ABSOLUTE MAXIMUM RATINGS (Operati~n beyond the limits set forth in this table may impair the useful life of the device. 
Un'ess otherwise noted, these limits are over the operating free·air temperature range.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5 to +7.0 -0.5 to +7.0 V 

VIN 'nput voltage - 0.5 to + 7.0 -0.5 to +7.0 V 

liN Input current -30 to + 5 - 30 to + 5 mA 

VOUT Voltage applied to output in HIGH output state -0.5 to +5.5 - 0.5 to + 5.5 V 

lOUT Current applied to output in LOW output state 40 48 mA 

TA Operating free·air temperature range - 55 to +125 o to 70 'C 
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LOGIC PRODUCTS 

SHIFTER FAST 54174F350 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Supply voltage 
Mil 4.5 5.0 5.5 V 

Vee 
Com'l 4.75 5.0 5.25 V 

VIH HIGH·level Input voltage 2.0 V 

Vil LOW-level Input voltage O.B V 

11K Input clamp current -1B mA 

10H HIGH·level output current -3 mA 

10l 
Mil 20 mA 

LOW·level output current 
Com'l 24 mA 

TA 
Mil -55 125 'C 

Operating free·air temperature 
Com'l 0 70 'C 

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

PARAMETER TEST CONDITIONS1 
Min 

54174F350 

Typ2 
UNIT 

Max 

Vcc= MIN, VIH = MIN, Mil 2.4 3.4 V 
VOH HIGH-level output voltage 

VIl=MAX 
10H=MAX 

Com'l 2.7 3.4 V 

Vee = MIN, VIH = MIN, IOl=2OmA Mil 0.35 0.5 V 
VOL LOW·level output voltage 

VIl=MAX IOl=24mA Com'l 0.35 0.5 V 

VIK 
Input clamp voltage 

Vcc= MIN, 11= 11K -0.73 -1.2 V 
(negative) 

10ZH 
Off·stage output current, Vcc= MAX, VIH = MIN, Vo=2.4V 2 50 pA HIGH-level voltage applied 

lozl 
Off-state output current, Vcc=MAX, VIH=MIN, Vo =0.5V -2 -50 /LA LOW-level voltage applied 

II 
Input current at maximum 

Vcc= MAX, VI= 7.0V 5 100 /LA input voltage 

IIH HIGH·level input current Vcc = MAX, VI = 2.7V 1 20 /LA 

III LOW·level Input current Vcc = MAX, VI = 0.5V -0.9 -1.2 mA 

los Short-circuit output current3 Vcc = MAX, Vo = O.OV -60 -90 -150 mA 

ICCH Outputs HIGH 22 35 mA 

Icc Supply current Vcc=MAX Iccl Outputs LOW 26 41 mA 

Iccz Outputs Disabled 26 42 mA 
NOTES 
1. For conditions shown as MIN or MAX, use· the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing lOS. the use of hlgh·speed test apparatus and/or sample-and·hold techniques are preferable In order to mini­

mize internal heating and more accurately reflect operational valUes. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 
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LOGIC PRODUCTS 

SHIFTER FAST 54/74F350 

AC CHARACTERISTICS (When measured in accordance with the procedures ,outlined inSignetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

54/74F S4F 74F 

TA = +2SoC TA, Vcc=MiI TA, Vcc=Com'l 
PARAMETER TEST CONDITIONS Vcc= +5.0V CL=50pF CL=50pF 

CL = SOpF, RL = soon RL=500n RL=500n 

Min Typ Max Min Max Min Max 

t pLH Propagation delay 
Waveform 1 

3.0 4.5 6.0 3.0 7.5 3.0 7.0 
tpHL Data to output 2.5 4.0 5.5 2.5 7.0 2.5 6.5 

tpLH Propagation delay 
Waveform 1 

4.0 7.8 10 4.0 13 4.0 11 
tpHL Select to 'output 3.0 6.5 8.5 3.0 10 3.0 9.5 

tpZH Output enable time Waveform 2 2.5 5.0 7.0 2.5 8.5 2.5 8.0 
tpZL Waveform 3 4.0 7.0 9.0 4.0 11 4.0 10 

t pHz Output disable time Waveform 2 2.0 3.9 5.5 2.0 7.0. 2.0 6.5 
tpLZ Waveform 3 2.0 4.0 5.5 2.0 8.5 2.0 6.5 

NOTE 
Subtract 0.2n5 from minimum values for SO package. 

AC WAVEFORMS 

PROPAGATION DELAY DATA AND 
SELECT TO OUTPUT 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

5·262 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 3 

Signetics 

Waveform 2 

UNIT 

ns 
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LOGIC PRODUCTS 

SHIFTER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 

VCC 't-o 7.0V 

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. 

I FAMILY 

I 54/74F 

Signetics 

FAST 54/74F350 

INPUT PULSE DEFINITIONS 

I-------tw-------i AMP IV) 

~~----------------~!--1_----0V 

ITlHII,) 

tTlHltr) 

tTHLltl) 

lr::=-----------------::::::"\I.--t---- AMP IV) 

~------IW----------~ 

VM = 1.5V 

OV 

INPUT PULSE REQUIREMENTS 1 
Amplitude I Rep. Rate 1 Pul •• Width 1 'TlH 1 tTHL 1 

3.0V 1 tMHz I. 500ns 1 2.5ns 1 2.5ns I 

5·263 
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LOGIC PRODUCTS 

SHIFTER. FAST 54/74F350 

APPLICATIONS 

16·BIT SHIFT·UP 0, 1,2, OR 3'PLACES 
0 , 2 , • 5 • 7 a 9 10 11 12 13 1415 

GND-rTl I 
r-

1·3 1·2 \., 10 11 12 13 
r-

1,3 1,2 \., 10' I, 12 13 - 1·3 1·2 I., 10 '1 12 13 - 1.3\.2 1., 10 11 12 13 

" " " " 
r- '0 r-- '0 r-- So ,--- So 

OE Yo Y, Y2 Y3 OEyO Y, Y2 Y3 -<l O£yO Y, Y2 Y, r<' O£ Yo Y, Y2 Y3 

SO 

" DE 

5, So 0 , 2 , • • 6 7 • • '0 11 '2 '3 
,. 15 

L L NO SHIFT 
L H SHIFT , PLACE 
H L SHIFT 2 PLACES 
H H SHIFT 3 PLACES 

8·BIT END AROUND SHIFT 0,1,2,3,4,5,6,7 PLACES 

0 , 2 3 • 5 6 7 

I I 
J 1 
J L 

- 1-31.21., 10 11 '2 13 - 1,3 1.2 I., to 11 '2 13 - 1-3 1,2 I., 10 ., 12 13 
r--

1,3 1,2 1., 10 I, 12 13 

" 
., 5, " -'0 r-- So, - So r-- '0 

r: OE Yo Y, Y2 Y, r-o OE Yo Y, Y2 Y3 r< OE Yo Y, Y, Y, r< OE Yo Y, Y2 " 
'0 
" 
" 
" 

52 5, So 

L L L NO SHIFT 
L L H SHIFT END AROUND , 
L H L SHIFT END AROUND 2 
L H H SHIFT END AROUND 3 
H L L SHIFT END AROUND. 0 , 2 3 • • 6 7 
H L H SHIFT END AROUND 5 
H H L SHIFT END AROUND e 
H H H SHIFT END AROUND 7 

13·BIT 2'5 COMPLEMENT SCALER 
12 11 10 9 • 7 6 • • 3 2 , S 

II I I I I 
- 1·3 1,2 I., '0 

" 
12 13 

r--
1·31-21-1 10 I, 12 13 - \.3 1'21., 10 I, '2 13 

" " " - '0 r- So - So 

.f OE Yo Y, Y2 Y, -r O£ Yo Y, Y, Y, rj' Y, Y2 Y3 

I I 

I I ! 
So 

I I 
" 8, So SCALE I I I I ! ~ ~ ~ L L +8 118 12 11 '0 • • 3 , • 

L H H 11. 
H L +2 112 
H H NO CHANGE , 
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LOGIC PRODUCTS 

MULTIPLEXER FAST 54/74F352 

M4it¥4 Dual 4·Line To 1·Line Multiplexer 

• Inverting version of 
'F153 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

• Separate Enable for each 74F352 

multiplexer section ORDERING CODE 
• Common Select inputs 
• See 'F353 for 3·State 

version 

DESCRIPTION 
The 'F352 has a dual 4-lnput multiplexer 
that can select 2 bits of data from up to 
eight sources under control of the com­
mon Select Inputs (So. 51)' The two 4-input 
multiplexer circuits have individual active 
LOW Enables (Ea. Eb) which can be used to 
strobe the outputs independently. Out· 
puts (Va. Yb) are forced HIGH when the cor· 
responding Enables (Ea. Eb) are HIGH. 

The device is the logical implementation 
of a 2-pole. 4-position switch. where the 
position of the switch is determined by 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc=SV :tS%;TA=O·Cto +70·C Vcc=SV :tl0%;TA= -SS·Cto + 12S·C 

Plastic DIP N74F352N 

Plastic SO N74F352D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surface-mounted micro·miniature DIP available 1984. 
LLCC is 2()..pin surface·mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74F (U_L.) 
HlghlLow 

10a-13a Side A Data Inputs 1.0/1.0 

IOb-13b Side B Data Inputs 1.0/1.0 

So. SI Common Select Inputs 1.0/1.0 

Ea. Eb 
Side A. B Enable Inputs 1.0/1.0 
(Active LOW) 

Ya• Yb 
Multiplexer Outputs 

50/33 
(Inverted) 

LOAD VALUE 
HlghlLow 

2OI'AlO.6mA 

2OI'AlO.6mA 

201'AlO.6mA 

2OI'AlO.6mA 

1.0mAl20mA 

the logic levels supplied to the two Select NOTE: 
inputs. The logic equations for the out- One (1.0) FAST unit load I. defined a.: 20.A In the HIGH .tate and 0.6mA In the LOW state. 
puts are shown below. 

Ya= Eao(loaoSloS0+ 11a051oS0 
+ 12aoS1050+ 13aoSloS0) 

Yb= Ebo(lob051oS0+ 11b051oS0 
+ 12boSloS0 + 13boS1oS0) 

PIN CONFIGURATION 

The 'F352 can be used to move data to a 
common output bus from a group of regis­
ters. The state of the Select inputs would 
determine the particular register from 
which the data came. An alternative appli­
cation is as a function generator. The de-

LOGIC SYMBOL 

1 6 5 4 3 10 11 12 13,15 

14 So 

51 

Vee = Pin 16 
GND= Pin 8 

Signetics 

vice can generate two functions or three 
variables. This is useful for implementing 
highly irregular random logic. 

LOGIC SYMBOL (IEEElIEC) 

14 a} a G_ 
1 3 
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LOGIC PRODUCTS 

MULTIPLEXER 

-P'i"A?' 
LOGIC DIAGRAM 

Ea loa 11. 
(1) (6) (5) 

So lab 11b 12b 13b Eb 

Vee: Pin 16 
GND: Pin 8 

(11) (12) (13) (15) 

FUNCTION TABLE 

SELECT INPUTS 

So S1 

X X 
L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 

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

E 

H 
L 
L 
L 
L 
L 
L 
L 
L 

FAST 54/74F352 

INPUTS (a or b) OUTPUT 

10 11 12 13 Y 

X X X X H 
L X X X H 
H X X X L 
X L X X H 
X H X X L 
X X L X H 
X X H X L 
X X X L H 
X X X H 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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5 to +7.0 -0.5 to + 7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 - 30 to + 5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range - 55 to + 125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW·level output current 20 mA 

Mil -55 +125 ·C 
TA Operating free·air temperature 

Com'l 0 70 'C 
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LOGIC PRODUCTS 

MULTIPLEXER FAST 54/74F352 

'414i@I., 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
S4174F3S2 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc= MIN, VIL = MAX, 10H= MAX, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

VIH=MIN 1 Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vcc=MIN, VIH=MIN, VIL=MAX, 10L=MAX 0.35 0.5 V 

VIK Input clamp vOltage Vcc= MIN, 11= 11K -0.73 -1.2 V 

II Input current at maximum input voltage Vcc= MAX, VI= 7.0V 5 100 I'A 

IIH HIGH-Iel(el input current Vcc= MAX, VI= 2.7V 1 20 I'A 

IlL LOW-level input current Vcc= MAX, VI=0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vcc=MAX -60 -85 -150 mA 

I ICCH VIN=GND 14 mA 
Icc Supply current (total) Vcc= MAX 

I ICCL VIN = HIGH 20 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. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample·snd-hold techniques are preferable in order to 

minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

S4174F S4F 74F 

TA= +2SoC TA,Vec TA'VCC 

PARAMETER TEST CONDITIONS Vce= +S.OV Mil Com'l 
CL=50pF CL=50pF CL=50pF 
RL=5000 RL=5000 RL=5000 

Min Typ Max Min Max Min Max 

tpLH Propagation delay 
Waveforms 1 and 2 

4.0 13 3.5 14.5 4.0 14 
tpHL Select to output 4.0 13 3.5 15 4.0 14 

t pLH Propagation delay 
Waveform 2 

5.0 14 4.5 17 5.0 15 
tpHL Enable to output 4.0 11 4.0 13 4.0 12 

tpLH Propagation delay 
Waveform 1 2.0 7.0 2.0 9.0 2.0 8.0 

tpHL Data to output 2.0 6.0 2.0 7.5 2.0 7.0 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

Signetics 
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LOGIC PRODUCTS 

MULTIPLEXER FAST 54/74F352 

·Q·¥i14ii 
AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM· POLE OUTPUTS 

DEFINITIONS 

RL = Load resistor to GND; 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 lour of pulae 

generators. 

I FAMILY 

I 54/74F 

5·268 Signetics 

Waveform 2 

INPUT PULSE DEFINITIONS 

i-------Iw------t AMPIVI 

~~------------~~~-~---OV 

ITHLIIII 

'TlH",) 

ITLHllrI 

ITHlllII 

~::-------------__::::::'.J--t--- AMP IVI 

I-------IW------t 

VM= 1.5V 

INPUT PULSE REQUIREMENTS 

OV 

AmpUI ... o . I Rep. Ro.. I Pu," Wid.. I trLH I trHl 

3.0V I 1MH~ I SOOno 1 2.5no _l 2.5no 



LOGIC PRODUCTS 

MULTIPLEXER 

'i'f)'#4 
• Inverting version of 

'F2S3 
• 3·State outputs for bus 

interface and multiplex 
expansion 

• Common Select inputs 
• Separate Output Enable 

inputs 

DESCRIPTION 

The 'F353 has two identical 4-input multi· 
plexers with 3·State outputs which select 
two bits from eight sources selected by 
common Select inputs (So, S1)' When the 
individual Output Enable (Eo., Eob) inputs 
of the 4·input multiplexers are HIGH, the 
outputs are forced to a HIGH impedance 
(HIGH Z) state. 

The 'F353 Is the logic implementation of 
a 2·pole, 4·position switch; the position of 
the switch being determined by the logic 
levels supplied to the iwo Select inputs. 
Logic equations for the outputs are shown 
below: 

Va = OEo"(10."S1"So+ 11."S1"SO 
+ 12o"S1"50+ 138"S1"So) 

Yb= OEb"(lob"S1"So+ 11b"S1"SO 
+ 12b"S1"50 + 13b"S1"So) 

PIN CONFIGURATION 

FAST 54/74F353 

Dual 4·lnput Multiplexer (3·State) 

TYPE 
TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 

(From Data) (Total) 

74F353 12ns SmA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc=SV :l:S%;TA=O·Clo +70·C vcc = SV :I: 10%; TA = - SS·C 10 + 12S·C 

Plastic DIP N74F353N 

Plastic SO N74F353D 

Ceramic DIP 

Ceramic LLCC 
NOTE 
SO package Is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2Q..pln surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F(U.L.) 

HlghlLow 

10.-138 Side A Data Inputs 1.0/1.0 

IOb-11b Side B Data Inputs 1.011.0 

So, S1 Common Select Inputs 1.011.0 

OE., OEb 
Side A, B Output Enable 

1.0/1.0 
Inputs (Active LOW) 

V., Vb 
3·State Outputs 150/33 
(Inverted) 

NOTE: 
One (1.0) FAST unit load Is defined as: 20~ in the HIGH state and O.SmA In the LOW state. 

LOAD VALUE 
HlghlLow 

20"AlO.6mA 

20"AlO.6mA 

20"AlO.6mA 

20"AlO.6mA 

3.0mAl20mA 

All but one device must be in the HIGH im· puts of the 3·State devices are tied to· 
pedance state to avoid high currents ex· get her. Design of the Output Enable sig· 
ceeding the maximum ratings, if the out· nals must ensure that there is no overlap. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

1 ~ f i ~ 110 '1' ': '~ '; 

OE.lo.I,. I:hI 13. lob l'b IZb I3b OEb 

14- So 

2- 5, 

y. v. 
y r 7 

Vee = Pin16 
GNO=Pin 8 

Signetics 

12 
13 

5"269 

5 
= 



LOGIC PRODUCTS 

MULTIPLEXER 

'PiiJtMi 
LOGIC DIAGRAM 

6E. 101 118 '28 13. 51 So lOb 11b '2b 13b OEb 
(1, (II (5' (4, (3' (21 (14, (1., (11, (12, (13, (15' 

Vee = Pin 16 
GND= Pin 8 

FUNCTION TABLE 

SELECT 
DATA INPUTS 

INPUTS 

So 5, 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 

I, 

X 
X 
X 
L 
H. 
X 
X 
X 
X 

(Z) = HIGH impedance (otf) state 

12 

X 
X 
X 
X 
X 
L 
H 
X 
X 

FAST 54/74F353 

OUTPUT 
OUTPUT 

ENABLE 

13 OE y 

X H (Z) 
X L H 
X L L 
X L H 
X L L 
X L H 
X L L 
L L H 
H L 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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5 to +7.0 -0.5 to +7.0 V 

Y,N Input voltage -0.5 to + 7.0 -0,5 to + 7.0 V 

liN Input current -30 to +5 -30 to + 5 mA 

VOUT Voltage applied to output in HIGH ouiput state -0.5 to +5.5 -0.5 to +5.5 V 

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55to +125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -3 mA 

10L LOW-level output current 20 mA 

Mil -55 125 'C 
TA Operating free-air temperature 

Com'l 0 70 'C 
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LOGIC PRODUCTS 

MULTIPLEXER FAST 54/74F353 

'4'¥'A',i, 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74F353 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, VIL = MAX, 10H= MAX, I Mil 2.4 3.4 V 
VOH HIGH-level output voltage 

VIH=MIN I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vee = MIN, VIH = MIN, VIL = MAX, 10L = MAX 0.35 0.5 V 

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

10ZH 
Off-state output current, 

Vee = MAX, VIH=MIN, Vo=2.4V 2 50 fJ.A HIGH-level voltage applied 

10ZL 
Off-state output current 

Vee = MAX, VIH=MIN, Vo=0.5V -2 -50 fJ.A LOW-level voltage applied 

II 
Input current at maximum 

Vee= MAX, VI= 7.0V 5 100 fJ.A input voltage 

IIH HIGH-level input current Vee = MAX, VI= 2.7V 1 20 fJ.A 

IlL LOW-level input current Vec = MAX, VI = 0.5V -0.4 -0.6 rnA 

los Short-circuit output current3 Vee = MAX -60 -90 -150 rnA 

leeH In' Sn, OEn= GND 14 rnA 

Icc Supply current (total) Vee = MAX IceL In,Sn=GND 20 rnA 

leez OEa =4.5V 23 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 VCC=5V, TA=25 DC. 5 
3. Not more than one output should be shorted at a time. For testing 'as, the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to 

minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal _ 
and thereby cause invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") . 

54/74F 54F 74F 

TA = +25°C TA, Vec TA, Vec 

PARAMETER TEST CONDITIONS Vcc= +5.0V Mil Com'l 
UNIT 

CL=50pF CL=50pF CL=50pF 
RL = 5000 RL =5000 RL =50011 

Min Typ Max Min Max Min Max 

tpLH Propagation delay 
Waveform 1 

3.0 7.0 3.0 9.0 3.0 8.0 
tpHL Data to output 2.0 6.0 2.0 7.5 2.0 7.0 

ns 

tpLH Propagation delay 
Waveform 1 5.0 14 5.0 16 5.0 15 ns 

tpHL Select to output 4.0 11 4.0 14 4.0 12 

tpZH 
Output enable to 

Waveform 2 3.0 9.0 3.0 11 3.0 10 ns 
HIGH level 

tpZL 
Output enable to 

Waveform 3 3.0 9.5 3.0 12 3.0 10.5 ns 
LOW level 

tpHZ 
Output disable from 

Waveform 2 2.0 5.0 2.0 6.5 2.0 6.0 ns 
HIGH level 

tpLZ 
Output disable from 

Waveform 3 2.0 6.0 2.0 8.5 2.0 7.0 ns 
LOW level 

NOTE 
Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 

MULTIPLEXER 

"'4Mi4MI 
AC WAVEFORMS 

PROPAGATION DELAY DATA 
OR SELECT TO OUTPUT 

Wav.form 1 

FAST 5417 4F353 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Wav.form 2 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

OE 'VM -IVM 
____ �-:-t_P-Z_L~--I----.J I-"'~II ___ 3.5V 

Y ~~V_M ____________ -I~ 
Wav.form 3 

L VOL+0.3V 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

Vcc L.o7.0V 

RL 

RT 

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. 

FAMILY 

54/74F 

5·272 Signetics 

~---------tw----------~ AMP (VI 

~~--------------~~--+-----OV 
tTHL(t11 

tTLH(t,1 

tTLH(t,1 

tTHutl1 

J..:=----------------:=-i---t---- AMP (VI 

~---------tw--------~ 

VM = 1.5V 

INPUT PULSE REQUIREMENTS 

OV 

Amplitude I Rep. Rate I Pul.e Wldlh I trLH I tTHL 

3.0V I 1MHz I 5OOn5 I 2.5n5 I 2.5n5 



LOGIC PRODUCTS 

BUFFERS/DRIVERS 

'.""II,I.'fi 

• High impedance NPN 
base inputs for reduced 
loading (40J.'A in LOW 
and HIGH states) 

• 3·State buffer outputs 
sink 64mA 

• High speed 
• Bus oriented 

FUNCTION TABLE, 'F365, 'F366 

INPUTS OUTPUTS 

OE, OE2 I Y Y 

L L L L H 
L L H H L 
X H X (Z) (Z) 
H X x (Z) (Z) 

FUNCTION TABLE, 'F367, 'F368 

INPUTS 

OE I 

L L 
L H 
H X 

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

IZ) = HIGH Impedance loff) state 

OUTPUTS 

Y Y 

L H 
H L 
(Z) (Z) 

PIN CONFIGURATION 

'F385 

FAST 54/74F365, F366, F367, F368 

'F365, 'F367 Hex Buffer/Driver (3·State) 
'F366, 'F368 Hex Inverter Buffer (3·State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F365 ns mA 

74F366 ns mA 

74F367 ns mA 

74F368 ns mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc=SV :l:5%;TA=O"Cto +70"C Vcc=SV :l:l0%;TA= -5S"Cto + 12S"C 

Plastic DIP 
N74F365N • N74F366N 
N74F367N • N74F368N 

Plastic SO 
N74F365D • N74F366D 
N74F367D • N74F368D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC Is 20·pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

OE, • OE2 
3·State Output Enable Input 

2.0/0.066 
(Active LOW) 

I Inputs 2.0/0.066 

y. Y Outputs 1501106.6 

NOTE 
One (1.0) FAST unit load Is defined as: 20pA in the HIGH state and a.6mA in the LOW state. 

LOAD VALUE 
High/Low 

4Op.AI40p.A 

4Op.A/40p.A 

3mA/64mA 

'F386 'F367 'F368 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS FAST 54/74F365, F366, F367, F368 

'mb"iiu-'" 
LOGIC SYMBOL 

'F365 'F366 'F367 'F368 

10 _13_,--.1 

14 _15_,--.1 

LOGIC SYMBOL (IEEE/IEC) 

'F365 'F366 'F367 'F368 

I> V I> IV 

6 

10 10 

12 11 12 
1>2V 

11 

14 13 14 13 

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

PARAMETER 54F 74F UNIT 

Vee Supply voltage - 0.5 to + 7.0 -0.5 to + 7.0 V 

VIN Input voltage -0.5 to + 7.0 - 0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

VOUT Voltage applied to output in HIGH output state -0.5 to +5.5 -0.5 to +5.5 V 

lOUT Current applied to output in LOW output state 96 128 mA 

TA Operating free·air temperature range -55to +125 o to 70 ·C 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS FAST 54/74F365, F366, F367,F368 

'ISn"i .. i.'" 
RECOMMENDED OPERATING CONDITIONS 

54/74F 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

Vil lOW-level input voltage 0.8 V 

11K Input clamp current -18 rnA 

Mil -12 rnA 
IOH HIGH-level output current 

Com'l -15 rnA 

Mil 48 rnA 
IOl lOW-level output current 

Com'l 64 rnA 

Mil -55 + 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

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

PARAMETER TEST CONDITIONS1 
5~74F365,F366,F367,F368 

UNIT 
Min Typ2 Max 

Vce= MIN, VIH = MIN, IOH=-12mA Mil 2.0 V 
VOH HIGH-level output voltage Vil = 0.5V IOH=-15mA Com'l 2.0 V 

Vce= MIN, VIH = MIN, Mil 2.4 3.4 V 

Vll=MAX 
IOH=-3mA 

Com'l 2.7 3.4 V 

Vee= MIN, VIH = MIN, IOl=48mA Mil 0.35 0.5 V 
VOL lOW-level output voltage 

Vll= MAX IOl=64mA Com'l 0.35 0.5 V 

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

II 
Input clamp current at maximum 

Vee = MAX, VI= 7.0V 2 rnA input voltage 

IIH HIGH-level input current VI= 2.7V, Vec= MAX 1 40 p.A 

III lOW-level input current VI=0.5V, Vec=MAX -40 p.A 

IOlH 
Off-state output current, 

Vce= MAX, VIH = MIN, VOUT= 2.4V 2 50 p.A HIGH-level voltage applied 

lOll 
Off-state output current, 

Vee = MAX, VIH = MIN, Vour =0.5V -2 -50 p.A lOW-level voltage applied 

los Short-circuit output current3 Vcc= MAX -100 -150 -225 rnA 

leeH 35 50 rnA 

'F365, 'F367 Iccl 65 90 rnA 

leel 65 90 rnA 
lee Supply current (total) Vec= MAX 

lecH 35 50 rnA 

'F366, 'F368 Iccl 65 90 rnA 

Iccz 65 90 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°C. 
3. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini· 

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS FAST 54/74F365. F366. F367. F368 

'm""",I.'ij 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Nqte 202 

"Testing and Specifying FAST Logic.") 

PARAMETER TEST CONDITIONS 

t pLH Propagation delay Waveform 1, 'F366, 'F368 
tpHL 

tpLH Propagation delay Waveform 2, 'F365, 'F367 
tpHL 

tpZH Enable to HIGH Waveform 3 

'F365, 'F367 
t pZL Enable 10 LOW Waveform 4 

'F366, 'F368 

'F365, 'F367 
IpHZ Disable from HIGH Waveform 3 

'F366, 'F368 

t pLZ Disable from LOW Waveform 4 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC WAVEFORMS 

YORY 
ov 

5·276 

WAVEFORM FOR INVERTING OUTPUTS 

3·STATE ENAaLE TIME TO HIGH LEVEL 
AND DISAaLE TIME FROM HIOH LEVEL 

Waveform 3 

S4F/74F 54F 74F 

TA = +2SoC TA, Vcc=MiI TA, Vcc= Com'l 
Vcc= +S.OV CL=SOpF CL=50pF 

CL = 5OpF, RL = SOOO RL=SOOO RL=SOOO 

Min Typ 

3.0 
2.0 

3.0 
2.0 

9.0 

7.0 

7.0 

4.0 

4.0 

12.0 

Max Min Max Min Max 

7.0 2.0 8.0 
7.0 1.0 8.0 

7.0 2.0 8.0 
7.0 1.0 8.0 

14.0 8.0 12.0 

11.0 6.0 12.0 

11.0 6.0 12.0 

9.0 3.0 10.0 

9.0 3.0 10.0 

17.0 11.0 12.0 

WAVEFORM FOR NON·INVERTING OUTPUTS 

Y 

3·STATE ENAaLE TIME TO LOW LEVEL 
AND DISAaLE TIME FROM LOW LEVEL 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

OE~VM IVM 

_ ~-IPZL"'I ----J. ~IPLZ~ 3.5V 

YORY , VM 

------- VOL+O.3V 

Waveform 4 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS 

'mil""".',) 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

VCC t....o7.0V 

VIN VOUT 

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. 

FAST 54/74F365, F366, F367, F368 

FAMILY 

54174F 

INPUT PULSE DEFINITIONS 

r-------tw-------i AMP IV) 

~~--------------~~I-~----ov 

tTHllt,) 

tTLHltr) 

tTLHflr) 

tTHLfIIl 

~~--------=~--+_-- AMP IV) 

~-----tw-----~ OV 

INPUT PULSE REQUIREMENTS 

Amplltudo I Rep. R.te I Puis. Width I tTLH I ITHL 

3.0V I 1MHz I 500ns I 2.5n5 I 2.5no 
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LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 

• 8·bit transparent latch -
'F373 

• 8·bit positive, edge· 
triggered register - 'F374 

• 3·State output buffers 

TYPE 

74F373 

74F374 

FAST 54/74F373, 54/74F374 

'F373 Octal Transparent Latch (3·State) 
'F374 Octal 0 Flip·Flop (3·State) 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

4.5ns 35m A 

6.5ns 55mA 

• Common 3·State Output ORDERING CODE 
Enable 

• Independent register and 
3·State buffer operation 

DESCRIPTION 

The 'F373 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con­
trolled independently by Enable (E) and 
Output Enable (OE) control gates. 

The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans­
parent to the data inputs while E is HIGH, 
and stores the data that is present one set­
up time before the HIGH-to-LOW enable 
transition. 

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 transparent data appears at the 
outputs. When OE is HIGH, the outputs 
are in the HIGH impedance "off" state, 
which means they will neither drive nor 
load the bus. 

PIN CONFIGURATION 

'F373 

'F374 

5-278 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=5V :tS%;TA=O·Cta +70·C Vcc=SV :t10%;TA= -55·Cta + 12S·C 

Plastic DIP N74F373N • N74F374N 

Plastic SO N74F373D • N74F374D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
so package is surface·mounted micro-miniature DIP available 1984. 
LLCC is 2o-pin surface·mounted lead less chip carrier. 

S54F373F • 

S54F373G • 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

Do-D7 (,F373 & 'F374) Data Inputs 1.0/1.0 

E (,F373) Latch Enable Input 
1.0/1.0 

(Active HIGH) 

OE (,F373 & 'F374) 
Output Enable Input 

1.0/1.0 
(Active LOW) 

CP (,F374) 
Clock Pulse Input 

1.011.0 
(Active Rising Edge) 

0 0-07 (,F373 & 'F374) 3-State Outputs 150/33 

NOTE 
One (1.0) FAST unit load Is defined as: 20/tA in the HIGH state and O.6mA in the LOW state. 

S54F374F 

S54F374G 

LOAD VALUE 
High/Low 

20"A/0.6mA 

20"A/0.6mA 

20"A/0.6mA 

20"A/0.6mA 

3mAI20mA 

The 'F374 is an B-bit, edge-triggered 
register coupled to eight 3-State output 
buffers. The two sections of the device are 
controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 

The register is fully edge triggered. The 
state. of each D input, one setup time 
before the LOW-te-HIGH clock transition, 
Is transferred to the corresponding flip­
flop's Q output. 

LOGIC SYMBOL 

'F373 
17 18 

2 5 6 9 12 15 18 l' 

'F374 
3 • 1 8 1314 17 18 

2 5 6 9 12 15 18 19 

Vee = Pin20 
GND=Pin 10 

Signetics 
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LOGIC PRODUCTS 

LATCHES/FLlp·FLOPS 

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 

LOGIC DIAGRAM, 'F373 

LOGIC DIAGRAM, 'F374 

FAST 54/74F373, 54/74F374 

all eight 3·State buffers independent of 
the register operation. When OE is LOW, 
the data in the register appears at the out· 
puts. When OE is HIGH, the outputs are in 

the HIGH impedance "off" state, which 
means they will neither drive nor load the 
bus. 

MODE SELECT - FUNCTION TABLE, 'F373 

INPUTS 
OPERATING MODES 

OE E 

Enable and read register 
L H 
L H 

Latch and read register 
L L 
L L 

Latch register and disable outputs H X 
H X 

MODE SELECT - FUNCTION TABLE, 'F374 

INPUTS 
OPERATING MODES 

OE CP 

Load and read register 
L I 
L I 

Load register and disable outputs H X 
H X 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the lOW-ta-HIGH clock transition or 

HIGH·lo-lOW OE transition 
L =- lOW voltage level 
X = Don't care 

OUTPUTS 
INTERNAL REGISTER 

On 0 0-07 

X L L 
X H H 

I L L 
h H H 

X X (Z) 

X X (Z) 

OUTPUTS 
INTERNAL REGISTER 

On 0 0-07 

I L L 
h H H 

X X (Z) 
X X (Z) 

I = LOW voltage level one setup time prior to the lOW-la-HIGH clock transition or 
HIGH-Io-LOW 5E transition 

(Z)= HIGH impedance "off" state 
I = LOW-la-HIGH clock transition 
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LOGIC PRODUCTS 

LATCHES/FLlP~FLOPS FAST 54174F373,54/74F374 

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·alr temperature range.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -0.510+7.0 V 

VIN Input voltage -0.5 to +7.0 -'0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 rnA 

VOUT Voltage applied to output in HIGH output state -0.5 to +5.5 -0.5 to + 5.5 V 

lOUT Current applied to output In LOW output state 40 48 rnA 

TA Operating free-air temperature range -55 to + 125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 
54/74F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -3 rnA 

Mil 20 rnA 
10L LOW-level output current 

Com'l 24 rnA 

Mil -55 125 'C 
TA Operating free-air temperature 

Com'l 0 70 'C 

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

PARAMETER TEST CONDITIONS1 
54/74F373,374 

UNIT 
Min Typ2 Max 

Vee = MIN, VIH = MIN, VIL = MAX, Mil 2.4 3.4 V 
VOH HIGH·level output voltage 

10H= MAX Com'l 2.7 3.4 V 

Vee = MIN, ViH=MIN, I IOL=2OmA Mil 0.35 0.5 V 
VOL LOW·level output voltage 

VIL = MAX I IOL=24mA Com'l 0.35 0.5 V 

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

10ZH 
Off-state output current, 

Vee = MAX, VIH = MIN, Vo = 2.4V 50 p.A 
HIGH·level voltage applied 

10ZL 
Off-state output current, 

Vee = MAX, VIH=MIN, Vo=0.5V -50 p.A 
LOW-level voltage applied 

II 
Input current at maximum 

Vee = MAX, VI= 7.0V 100 p.A 
input voltage 

IIH HIGH-level input current Vee = MAX, VI= 2.7V 20 p.A 

IlL LOW-level Input current Vee= MAX, VI=0.5V -0.6 rnA 

los Short-circuit output current3 Vee = MAX, Vo=O.OV -60 -150 rnA 

leez 
OE=4.5V 'F373 35 55 rnA 
D inputs, E = GND 

Icc Supply current (total) Vee = MAX 
CP,OE=4.5V 

leez D inputs=GND 
'F374 57 86 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°C. 
3. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus and/or sample-snd-hold techniques are preferable in order to mini­

mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 
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lOGIC PRODUCTS 

LA TCHES/FLlp·FLOPS FAST 54/74F373, 54/74F374 

AC CHARACTERISTICS (When measured In accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 
and Specifying FAST Logic.") 

54/74F 54F 74F 

TA= +25"C TA, Vcc=MII TA, Vcc = Com'l 
PARAMETER TEST CONDITIONS Vcc= +5.OV CL=50pF CL=50pF UNIT 

CL = 5OpF, RL = 5000 RL=5000 RL=5000 

Min Typ Max Min Max Min Max 

fMAx Maximum clock frequency Waveform 6, 'F374 100 60 70 MHz 

tpLH Propagation delay 
Waveform 1, 'F373 3.0 9.0 11.5 3.0 17.0 5.0 13.0 

tpHL Latch Enable to output 2.0 4.0 7.0 2.0 8.5 3.0 8.0 
ns 

tpLH Propagation delay 
Waveform 4, 'F373 

3.0 5.3 7.0 3.0 8.5 3.0 8.0 
tpHL Data to output 2.0 3.7 5.0 1.7 6.0 2.0 6.0 

ns 

tpLH Propagation delay 
Waveform 6, 'F374 

4.0 6.5 8.5 4.0 10.5 4.0 10.0 
tpHL Clock to output 4.0 6.5 8.5 4.0 13.0 4.0 10.0 

ns 

tpZH Enable time to HIGH level Waveform 2 
'F373 2.0 5.0 11.0 2.0 13.5 2.0 12.0 
'F374 2.0 9.0 11.5 2.0 14.0 2.0 12.5 

ns 

tpZL Enable time to LOW level Waveform 3 
'F373 2.0 5.6 7.5 2.0 10.5 2.0 8.5 
'F374 2.0 5.3 7.5 2.0 10.0 2.0 8.5 

ns 

tpHZ Disable time from HIGH level Waveform 2 
'F373 2.0 4.5 6.5 2.0 10.0 2.0 7.5 
'F374 2.0 5.3 7.0 2.0 8.0 2.0 8.0 

ns 

tpLZ Disable time from LOW level Waveform 3 
'F373 2.0 3.B 5.0 2.0 7.0 2.0 6.0 
'F374 2.0 4.3 5.5 2.0 7.5 2.0 6.5 

ns 

AC SETUP REQUIREMENTS 

54/74F 54F 74F 

TA= +25"C TA, Vcc=MII TA, Vcc=Com'l 
PARAMETER TEST CONDITIONS Vcc= +5.0V CL=50pF CL=50pF UNIT 

CL=50pF, RL=5000 RL=5000 RL=5000 

Min Typ Max Min Max Min Max 

tw(H) 
Latch Enable pulse width Waveform 1, 'F373 

6.0 6.0 6.0 
twILl 6.0 6.0 6.0 

ns 

ts (H) 
Setup time, Data to Latch Enable Waveform 5, 'F373 

2.0 2.0 2.0 
ts (L) 2.0 2.0 2.0 

ns 

th (H) 
Hold time, Data to Latch Enable Waveform 5, 'F373 3.0 3.0 3.0 

th (L) 3.0 3.0 3.0 
ns 

tw(H) 
Clock Pulse width Waveform 6, 'F374 

7.0 7.0 7.0 
tw (L) 6.0 6.0 6.0 

ns 

ts (H) 
Setup time, Data to Clock Waveform 7, 'F374 

2.0 2.5 2.0 
ts (L) 2.0 2.0 2.0 

ns 

th (H) 
Hold time, Data to Clock Waveform 7, 'F374 

2.0 2.0 2.0 
th (L) 2.0 2.5 2.0 

ns 

NOTE 
Subtract 0.2ns from mlnumum values for SO package. 
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LOGIC PRODUCTS 

LA TCHES/FLIP-FLOPS 

AC WAVEFORMS 

E 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

"",---VOH 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 3 

DATA SETUP AND HOLD TIMES 

Waveform 5 

3.SV 

CP 

FAST 54/74F373, 54/74F374 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

Waveform 4 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

.-----VOH 

Waveform 6 

DATA SETUP AND HOLD TIMES 

5·282 

Waveform 7 

VM= 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS FAST 54/74F373, 54/74F374 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

Vee 'l...o 7.0V 

RL 

RL 

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. 

FAMILY 

54/74F 

Signetics 

~----------'W----------~ AMP IV) 

~~--------------~-JI---r-----OV 

'THU',) ITLH(lr) 

ITLHIt,) 'THLI'" 

ir.::::::----------------:::::::"'Jt--r----- AMP (V) 

~---------tw----------~ 

VM = '.5V 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep. Rate I Pul.e Width I trLH I 

OV 

tTHL 

3.0V I 1MHz I 500ns I 2.5ns I 2.5ns 
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LOGIC PRODUCTS 

FLIP-FLOP 

'G"';Ii".'. 
• High impedance NPN 

Base Inputs for reduced 
loading (20pA in HIGH 
and LOW states) 

• Ideal for addressable 
register applications 

• Clock Enable for address 
and data synchronization 
applications 

• Eight edge-triggered 0 
flip-flops 

• Buffered common clock 
• See 'F273 for Master 

Reset version 
• See 'F373 for transparent 

latch version 
• See 'F374 for 3-state 

version 

DESCRIPTION 
The 'F377 has eight edge·triggered, O·type 
flip·flops with individual 0 inputs and Q 
outputs. The common buffered Clock (CP) 
input loads all flip·flops simultaneously, 
when the Clock Enable (CE) is LOW. 

PIN CONFIGURATION 

5·284 

FAS154/74F377 

Octal 0 Flip-Flop With Clock Enable 

TYPE TYPICAL 'MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74F377 100MHz 45mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :!:5%;TA=O·CIO +70·C Vcc=5V :!:10%;TA = -55·Clo + 125·C 

Plastic DIP N74F377N 

Plastic SO N74F3770 

Ceramic DIP 

Ceramic LLCC 

NOTE 
so package is surtace·mounted micro-miniature DIP available 1984. 
lLCC is 20-pin s.urface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

0 0-07 Data Inputs 1.0/0.033 

CE Clock Enable Input (Active LOW) 1.0/0.033 

CP Clock Pulse Input (Active Rising Edge) 1.0/0.033 

0 0-07 Data Outputs 50/33 

NOTE 
One (1.0) FAST unilload is defined as: 20~ in the HIGH state and O.6mA in the LOW state. 

LOAD VALUE 
High/Low 

20p.A/20p.A 

20p.A/20p.A 

20p.A/20p.A 

lmA/20mA 

The register is fully edge·triggered. The 
state of each D input, one setup time 
before the LOW·to·HIGH clock transition, 
is transferred to the corresponding flip· 

flop's Q output. The (% Input must be 
stable only one setup time prior to the 
LOW·ta-HIGH clock transition for predict· 
able operation. 

LOGIC SYMBOL 

i 4 r • 13 14 

I I I I 
DO Dl 

11- CP 
Dz D3 D4 DS 

1-< CE 
00 °1 °z 03 04 Os 

! ! ! ! 1~ 1~ 
Vee = Pin 20 
GND= Pin 10 

Signetics 
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I 
De 

0. 

1~ 

Ii 
Dr 

Or 

II, 

LOGIC SYMBOL (IEEElIEC) 
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14 

17 

18 

lZ 

15 
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LOGIC PRODUCTS 

FLIP-FLOP 

'21""n,I.I, 
LOGIC DIAGRAM 

Vee = Pin 20 
GND=Pin 10 
( ) = Pin numbers 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
CP 

Load "1" t 

Load "0" t 

Hold (do nothing) 
t 
X 

INPUTS 

CE 

I 

I 

h 
H 

D3 
(I) 

Dn 

h 

I 

X 
X 

OUTPUTS 

an 

H 

L 

no change 
no change 

D5 
(14) 

FAST 54/74F377 

(15) 
Q5 

(II) 
Q8 

H = HIGH voltage level steady state. 

(II) 

Or 

h = HIGH voltage level one setup time prior to the LOW· 
to·HIGH clock transition. 

L = LOW voltage level steady state. 
I = LOW voltage level one setup time prior to the LOW· 

to-HIGH clock transition. 
x = Don't care. 
, = LOW·ta·HIGH clock transition. 

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

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to +7.0 -0.5 to + 7.0 V 

VIN Input voltage -0.5 to +7.0 -0.5 to + 7.0 V 

liN Input current -3Oto +5 - 30 to +5 rnA 
VOUT Voltage applied to output in HIGH output state 

with Vcc=OV 
-0.5to +Vcc -0.5to +Vcc V 

lOUT Current applied to output In LOW output state 40 40 mA 

TA Operating free-air temperature range -55 to +125 o to 70 ·C 
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LOGIC PRODUCTS 

FLIP-FLOP FAST 54/74F,377 

'G""II,'_", 
RECOMMENDED OPERATING CONDITIONS 

54J74F 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply ~oltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

IOL LOW-level output current 20 mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

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

TEST CONDITIONS1 
54/74F377 

PARAMETER 
Typ2 

UNIT 
Min Max 

HIGH-level output voltage Vcc= MIN, VIH = MIN, IOl = MAX, I Mil 2.5 3.5 V 
VOH Vll=MAX I Com'l 2.7 3.5 V 

VOL LOW-level output voltage Vcc=MIN, VIH=MIN, VIL=MAX, IOL=MAX 0.35 0.5 V 

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

II 
Input clamp current at 

Vcc=MAX, VI=7.0V 1.0 p.A 
maximum input voltage 

IIH HIGH-level input current Vcc= MAX, VI= 2.7V 20 p.A 

III LOW-level input current Vcc= MAX, VI= 0.5V -20 mA 

los Short-circuit output current3 Vcc= MAX -60 -150 mA 

Supply current4 (total) I ICCH Outputs HIGH 40 50 mA 
Icc Vcc= MAX 

1 Icel Outputs LOW 50 60 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. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. With all outputs open. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

54/74F 54F 74F 

TA= + 25°C TA'VCC TA'VCC 
PARAMETER TEST CON DITIONS Vcc= +5.0V Mil Com'l UNIT 

Cl =50pF CL=50pF CL=5OpF 
Rl =5001l RL5001l RL =5001l 

Min Typ Max Min Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 70 80 MHz 

t pLH Clock to output Waveform 1 7.0 4.5 4.5 11 ns 

tpHL Clock to output Waveform 1 8.0 6.5 5.5 12 ns 

NOTE 
Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 

FLIP-FLOP 

'mn"11,'.',, 
AC SETUP REQUIREMENTS 

PARAMETER TEST CONDITIONS 

tw(L) Clock pulse width (LOW) Waveform 1 

ts Setup time, Data to CP Waveform 2 

th Hold time, Data to CP Waveform 2 

ts Setup time, CE to CP Waveform 2 

th Hold time, CE to CP Waveform 2 

AC WAVEFORMS 

ep 

Q 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

Min 

4 

3 

1 

3 

1 

VM='·5V 

S4/74F 

TA = +2SO C 
Vee = +S.OV 

CL=50pF 
RL=5001l 

Typ 

4 

3 

1 

3 

1 

ep 

FAST 54/74F377 

S4F 74F 

TA, Vee TA, Vee 
Mil Com'l 

CL=50pF CL=50pF 
RLSOOIl RL=SOOIl 

Max Min Max Min Max 

4 

3 

1 

3 

1 

DATA AND CLOCK ENABLE 
SETUP AND HOLD TIMES 

UNIT 

ns 
ns 
ns 
ns 
ns 

-------' 
Waveform 2 

The shaded areas Indicate when the Input Is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM· POLE OUTPUTS 

Vee 

VIN VOUT 

RL 

DEFINITIONS 

RL = Load resistor to GND; 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. 

FAMILY 

54/74F 

Signetics 

INPUT PULSE DEFINITIONS 

'W AMP IV. 

OV 

ITHUIU 'TLH(tr) 

tTlH(trl ITHUII. 

AMP IV. 

IW ov 

VM=1.5V 

INPUT PULSE REQUIREMENTS 

Ampiliud. I R.p. Rete I Pul •• Wldllt I IrLH I IrHL 

3.0V I 1MHz I 500ns I 2.5no I 2.5no 
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LOGIC PRODUCTS 

FLIP-FLOP 

'gi41t4k' 
• 6-blt high-speed parallel 

register 
• Positive edge-triggered 

Ootype inputs 
• Fully buffered common 

Clock and Enable Inputs 
• Input clamp diodes limit 

. high-speed termination 
effects 

• Fully TTL and CMOS 
compatible 

•. Ideal for addressable 
register applications 

• Clock Enable for address 
and data synchronization 
applications 

DESCRIPTION 
The 'F378 has six edge-triggered Ootype 
flip-flops with individual 0 inputs and 0 
outputs. The common buffered Clock (CP) 
input loads all flip-flops simultaneously 
when the Clock Enable (CE) is low. 

The register is fully edge-triggered. The 
state of each 0 input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip­
flop's 0 output. The CE input is also edge­
triggered and must be stable only one set­
up time prior to the LOW-ta-HIGH clock 
transition for predictable operation. 

PIN CONFIGURATION 

5·288 

FAST 54/74F378 

Hex 0 Flip-Flop With Clock Enable 

TYPE TYPICAL 'MAX 
TYPICAL SUPPLY CURReNT 

(Total) 

74F378 100MHz 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vee=5V :l:5%;TA=ooClo +70·C Vcc=5V :l:10%;TA= -SS·Clo + 12SOC 

Plastic DIP N74F378N 

Plastic SO N74F3780 

Ceramic DIP 

Ceramic LLCC 

NOTE 
so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

CE Enable Input (Active LOW) 1.011.0 

0 0-05 Data Inputs 1.0/1.0 

CP Clock Pulse Input (Active Rising Edge) 1.0/1.0 

0 0-05 Outputs 50/33 

NOTE 
~ne (1.0) FAST unit load Is defined as: 20~ in the HIGH state and a.SmA in the LOW state. 

LOAD VALUE 
Hlgh/Low 

201'A/0.6mA 

2OI'AlO.6mA 

2OI'A/0.6mA 

1.0mA/20mA 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC). 

Vee = Pin 16 
GND= Pin 8 

11 13 14 

10 12 15 

Signetics 
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LOGIC PRODUCTS 

FLIP-FLOP 

'iii4'ji4ii 
LOGIC DIAGRAM 

"0 
(3) 

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

D, 
(') 

D. 
(I) 

a, 

D, 
(11) 

D. 
(13) 

a, 

DS 
(") 

('&) 

as 

FAST 54/74F378 

MODE SELECT -
FUNCTION TABLE 

OPERATING INPUTS 

MODE CP CE 

Load "1" t I 

Load "0" t t 

Hold t h 
(do nothing) X H 

On 

h 

I 

X 
X 

H = HIGH voltage level steady state. 

OUTPUTS 

Qn 

H 

L 

no change 
no change 

h = HIGH voltage level one setup time prior to the LOW­
to-HIGH clock transition. 

L = LOW voltage level steady state. 
I = LOW voltage level one setup time prior to the LOW­

to-HIGH clock transition. 
x = Don't care. 
I = LOW-la-HIGH clock transition. 

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

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·air temperature range - 55 to + 125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW·level output current 20 mA 

Mil -55 125 ·C 
TA Operating free·air temperature 

Com'l 0 70 ·C 
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LOGIC PRODUCTS 

FLIP-FLOP FAST 54/74F378 

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

TEST CONDITIONS' 
S4I74F378 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc=MIN,VIL=MAX,loH=MAX, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

V1H = MIN I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vee= MIN, VIH = MIN,V1L = MAX, l.oL = MAX 0.35 0.5 V 

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

II Input current at maximum input voltage Vee = MAX, VI= 7.OV 5 100 I'A 

IIH HIGH·level input current Vce=MAX, VI=2.7V 1 20 ~ 

IlL LOW·level input current Vee = MAX, VI=0.5V -0.4 -0.6 mA 

los Short·circuit output current3 Vee= MAX -60 -80 -150 rnA 

Supply eurrent4 (total) 
IleeH Outputs HIGH mA 

Icc Vee = MAX I leeL Outputs LOW 45 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°C. 
3. Not more than one output should be shorted at at time. For testing 'os. the use of high-speed test apparatus and/or sample-and-hold techinques are preferable in order to minimize internal 

heating and more accurately reflect operational values. Otherwise. prolonged shorting of a HIGH output may raise the chip temperature well above normal and thereby cause invalid read· 
ings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. With ground applied to all data inputs and the Clock Enable Input and all outputs open, ICC is measured after a momentary ground, then 4.5V is applied to clock. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signelics LOGIC App Nole 202 
"Testing and Specifying FAST Logic.") 

S4/74F S4F 74F 

TA = +2SoC TA, Vee TA, Vee 

PARAMETER TEST CONDITIONS Vee = +5.0V Mil Com'l 
CL = SOpF CL = 50pF CL = SOpF 
RL = soon RL = soon RL = soon 

Min Typ Max Min Max Min Max 

fMAX Maximum clock frequency Waveform 1 80 100 

tpLH Propagalion delay 
Waveform 1 

3.0 5.5 7.5 3.0 8.5 
IpHL Clock 10 oulpul 3.5 6.0 8.5 3.5 9.5 

NOTE 
Subtract 0.2ns from minimum values for SO package. 

AC SETUP REQUIREMENTS 
S4/74F 54F 74F 

TA = +2S0C TA, Vee TA, Vee 

PARAMETER TEST CONDITIONS Vee = +5.0V Mil Com'l 
CL = SOpF CL = 50pF CL = SOpF 
RL = soon RL = soon RL = soon 

Min Typ Max Min Max Min Max 

ts (H) Selup Time. HIGH or LOW 
Waveform 2 

4.0 4.0 
Is (L) Dn to CP 4.0 4.0 

Ih (H) Hold Time. HIGH or LOW 
Waveform 2 

2.0 2.0 
Ih (L) Dn to CP 2.0 2.0 

ts (H) Setup Time. HIGH or LOW 
Waveform 2 

4.0 4.0 
Is (L) CE to CP 10.0 10.0 

Ih (H) Hold Time. HIGH or LOW 
Waveform 2 

0 0 
th (L) CE to CP 0 0 

tw(H) 
CP Pulse Width. HIGH or LOW 

4.0 4.0 
Iw (L) 

Waveform 1 6.0 6.0 
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LOGIC PRODUCTS 

FLIP-FLOP 

'Q'4Jjt#., 
AC WAVEFORMS 

CP 

Q 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

CP 

VM= 1.SV 

FAST 54/74F378 

DATA AND CLOCK ENABLE 
SETUP AND HOLD TIMES 

-------
The shaded areas indicate when the input is permitted to change for predictable output performance. 

Waveform 1 Waveform 2 

TEST CIRCUITS AND WAVEFORMS 5 
~-------------------------------------. 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

VCC 

VOUT 

D.U.T. I-t9lH~-'" 

RT r RL 

":" -=- -=- -=- -=-
DEFINITIONS 

RL = Load resistor to GND; 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 louT of pulse 

generators. 

FAMILY 

54174F 

SigneHcs 

INPUT PULSE DEFINITIONS 

~---------tw-------~ AMP (V) 

~~----------------~I--~-----oV 

tTHL<tf) tTlH(tr) 

tTLH(t,) 

~----------tw----------" OV 

INPUT PULSE REQUIREMENTS 

AmpUlud. I Rep. Ra.. I Pul •• Wldlh I trLH I 'THL 

3.0V I 1MHz I 5OOno I 2.5no I 2.5no 
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LOGIC PRODUCTS 

QUAD REGISTER 

'4'4"4·,' 
• Edge-triggered Ootype 

inputs 
• Buffered positive edge­

triggered Clock 
• Buffered common Enable 

input 
• True and Complement 

outputs 

DESCRIPTION 
The 'F379 is a 4-blt register with buffered 
common Enable. This device is similar to 
the 'F175 but features the common Enable 
rather than common Master Reset. 

PIN CONFIGURATION 

5·292 

FAST 54/74F379 

Quad Parallel Register (with Enable) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F379 28mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc=5V :l:5%;TA=o·Cta +70·C vcc=sv :l:10%;TA= -SS·Cta + 12S·C 

Plastic DIP N74F379N 

Plastic SO N74F379D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
so paokage Is surface·mounted mlcro·mlnlature DIP available 1984. 
LLCC Is 2o-pln surface·mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

E Enable Input (Active LOW) 1.0/1.0 

0 0-03 Data Inputs 1.0/1.0 

CP Clock Pulse Input (Active Rising Edge) 1.011.0 

QO-Q3 Flip-Flop Outputs 50/33 

QO-Q3 Complement Outputs 50/33 

NOTE 
One (1.0) FAST unit load is defined as: 20lo'A In the HIGH state and D.6mA in the lOW state. 

LOAD VALUE 
High/Low 

20"A/0.6mA 

20"A/0.6mA 

20"A/0.6mA 

1.0mA/20mA 

1.0mA/20mA 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

12 13 

cp 

3 2 8 7 11 10 14 15 

Signetics 



LOGIC PRODUCTS 

QUAD REGISTER 

'PiNU41' 
LOGIC DIAGRAM 

DO 

cp--~:>---~~-+------~~-+------~--~-------, 

FAST 54/74F379 

FUNCTION TABLE 
INPUTS 

E CP On 

H I X 

L I H 

L I L 

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

NC = No change 

OUTPUTS 

Qn Qn 

NC NC 

H L 

L H 

t = LOW-to-HIGH clock transition 

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

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55to+125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW-level output current 20 mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

Signetics 5·293 
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LOGIC PRODUCTS 

QUAD REGISTER FAST 54/74F379 

'P'49 [#" 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·alr temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
54174F379 

UNIT 
Min Typ2 Max 

Vce= MIN, VIL = MAX, 10H= MAX, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage VIH = MIN I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vee = MIN, VIH = MIN, VIL = MAX, 10L= MAX 0.35 0.5 V 

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

II Input current at maximum input voltage Vcc= MAX, VI= 7.0V 5 100 ",A 

IIH HIGH·level input current Vee= MAX, VI= 2.7V 1 20 ",A 

IlL LOW·level input current Vee=MAX, VI=0.5V -0.4 -0.6 mA 

los Short·circuit output current3 Vee= MAX -60 -80 -150 mA 

Icc Supply current (total) Vee= MAX; D, E= GND; CP= I 40 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA=25°C. 
3. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed test apparatus andlor sample-and·hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

S4/74F S4F 74F 

TA = +2SoC TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vee = +S.OV Mil Com'l 
CL = SOpF CL = SOpF CL = SOpF 
RL = 5000 RL = 5000 RL = 5000 

Min Typ Max Min Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 140 100 

tpLH Propagation delay 
Waveform 1 

4.0 5.0 6.5 4.0 7.5 
tpHL CP to On, an 5.0 6.5 8.5 5.0 9.5 

AC SETUP REQUIREMENTS 
S4n4F S4F 74F 

TA = +2SOC TA'VCC TA• vee 

PARAMETER TEST CONDITIONS Vee = + S.OV Mil Com'l 
CL = SOpF CL = SOpF CL = SOpF 
RL = 5000 RL = 5000 RL = 5000 

Min Typ Max Min Max Min Max 

ts (H) Setup time, HIGH or LOW 
Waveform 2 

3.0 3.0 
ts (L) Dn to CP 3.0 3.0 

th (H) Hold time, HIGH or LOW 
Waveform 2 

1.0 1.0 
th (L) Dn to CP 1.0 1.0 

ts (H) Setup time, HIGH or LOW 
Waveform 2 

6.0 6.0 
ts (L) Eto CP 6.0 6.0 

th (H) Hold time, HIGH or LOW 
Waveform 2 

0 0 
th (L) Eto CP 0 0 

tw(H) 
CP pulse width, HIGH or LOW Waveform 1 

4.0 4.0 
1w(L) 5.0 5.0 
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LOGIC PRODUCTS 

QUAD REGISTER 

'Q'4i@$ 
AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

FAST 54/74F379 

DATA SETUP AND HOLD TIMES 

CP 

\"--____ r 
Waveform 2 

VM=1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vec 

Rl 

DEFINITIONS 

RL = Load resistor to GND; 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. 

FAMILY 

54/74F 

Signetics 

INPUT PULSE DEFINITIONS 

l------lw------t AMP (V) 

~~--------------~~l-~----ov 

ITHUII) tTlH(t,) 

tTlH(tr) ITHUII) 

ir.:::-:::----------------::::d:--t--- AMP (V) 

~------IW------~ OV 

INPUT PULSE REQUIREMENTS 

Amplitude 1. Rep. Ra ... L Pul •• Width I trLH 1 tTHL 

3.0V I 1MHz L 500ns J 2.5no J 2.5no 
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LOGIC PRODUCTS 

SHIFT REGISTER 

'mn"iiei·'fI 
• 4·bit parallel load shift 

register 
• Independent 3·State 

buffer outputs 
• Separate Q3 output for 

serial expansion 
• Asynchronous Master 

Reset 

DESCRIPTION 

The 'F395 is a 4-Bit Shift Register with 
serial and parallel synchronous operating 
modes and four 3-state buffer outputs. 
The shifting and loading operations are 
controlled by the state of the Parallel En­
able (PE) input. When PE is HIGH, data is 
loaded from the Parallel Data inputs (00-

03 ) into the register synchronous with the 
HIGH-to-LOW transition of the Clock input 
(CP). When PE is LOW, the data at the 
Serial Data input (Os) is loaded into the 0 0 
flip-flop, and the data in the register is 
shifted one bit to the right in the direction 
(00-01-02-03) synchronous with the 
negative clock transition. The PE and Data 
inputs are fully edge-triggered and must 
be stable only one setup prior to the 
HIGH-to-LOW transition of the clock. 

The Master Reset (MR) is an asynchro­
nous active-LOW input. When LOW, the 
MR overrides the clock and all other in­
puts and clears the. register. 

The 3-state output buffers are designed to 
drive heavily loaded 3-state buses, or large 

PIN CONFIGURATION 

5-296 

FAST 54/74F395 

4·Bit Cascadable Shift Register (3·$tate) 

TYPE TYPICAL, 'MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74F395 105MHz 36mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc=5V ±5%;TA=O·Cto +70·C Vcc=5V ±10%;TA= -55·Cto + 125·C 

Plastic DIP N74F395N 

Plastic SO N74F395D 

Ceramic DIP 

Ceramic LLCC 
NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2()..pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54/74F (U_L_) LOAD VALUE 

High/Low High/Low 

0 0-03 Data Inputs 1.0/1.0 2OI'A/0.6mA 

PE Enable Input 1.0/1.0 2OI'A/0.6mA 

MR Master Reset Input (Active LOW) 1.0/1.0 2OI'A/0.6mA 

OE Output Enable Input (Active LOW) 1.011.0 2OI'A/0.6mA 

CP Clock Pulse Input (Active Falling Edge) 1.011.0 2OI'A/0.6mA 

0; Serial Expansion Output 50/33 1.0mA/20mA 

0 0-03 Data Outputs 150/33 3.0mA/20mA 
NOTE 
One (1.0) FAST unit load Is defined as: 20pA in the HIGH state and O.SmA in the LOW state. 

capacitive loads. The active-LOW Output 
Enable (OE) controls all four 3-state buf­
fers independent of the register operation. 
The data in the register appears at the out­
puts when OE Is LOW. The outputs are in 
the HIGH impedance "off" state, which. 
means they will neither drive nor load the 

LOGIC SYMBOL 

7 3 4 5 6 

10 11 

1 15 14 13 12 

Vcc = Pin 16 
GND= Pin 8 

Signetics 

bus when OE is HIGH. The output from the 
last stage is brought out separately. This 
output (Oal is tied to the Serial Data input 
(Os) of the next register for serial expan­
sion applications. The O:l output is not af­
fected by the 3-state buffer operation. 

LOGIC SYMBOL (lEEElIEC) 

2,30 [> 
4'\7 

15 
1,30 

1,30 [> 4'\7 
14 

1,30 [> 4'\7 
13 

12 
1,30 [>4'\7 

11 



LOGIC PRODUCTS 

SHIFT REGISTER FAST 54/74F395 

'm"uJ"i·'N 
LOGIC DIAGRAM 

PE 

DO 

(3) 

CP~~---Qr.>~~--------+---~~------~~~-+--------~--~ 

MA--~.;k~--------------~---+--+-------~----~-+--------~---+--+-------~ 

OE-~-)~:>-------------------~ __ ~ ____________ ~~ __________ ~~~ __________ ~ 

Vee = Pin 16 
GND=Pin8 
( ) = Pin numbers 

(15) 

DO 

MODE SELECT -FUNCTION TABLE 

REGISTER 
OPERATING MODES MR CP 

Reset (clear) L X 

Shift right 
H I 
H I 

Parallel load 
H I 
H I 

a.STATE BUFFER 
OPERATING MODES OE 

Read 
L 
L 

Disable buffers 
H 
H 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the 

HIGH-to-LOW clock transition 
L = LOW voltage level 
, = LOW voltage favel one setup time prior to the 

HIGH-ta-LOW clock transition 
qn = Lower case letters Indicate the state of the refer­

enced output one setup time prior to the HIGH-to­
LOW clock transition 

X = Don't care 
(Z)= HIGH Impedance 'off" state 
• = HIGH-to-LOW transition 

INPUTS 

PE Os 

X X 

I I 
I h 

h X 
h X 

INPUTS 

On (Register) 

L 
H 

L 
H 

n~ n~ 

02 

OUTPUTS 

On 0 0 0 1 O2 0 3 

X L L L L 

X L qo ql q2 
X H qo ql q2 

I L L L L 
h H H H H 

OUTPUTS 

0 0.01• O2 , 0 3 0 3 
L L 
H H 

(Z) L 
(Z) H 

Signetics 

(12) (11) 

03 0 3 
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LOGIC PRODUCTS 

SHIFT REGISTER FAST 54/74F395 

'mn,,) .. i.',., 
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) 

PARAMETER 54F 74F UNIT 

Vce Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5to +7.0 -0.5 to + 7.0 V 

liN Input current -30 to + 5 -30 to +5 mA 

VOUT Voltage applied to output.!n HIGH output state -0.5 to +5.5 -0.5 to +5.5 V 

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·air temperature range -55to +125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -3 mA 

10L LOW-level output current 20 mA 

Mil -55 125 'C 
TA Operating free·air temperature 

Com'l 0 70 'C 
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LOGIC PRODUCTS 

SHIFT REGISTER FAST 54/74F395 

'm""""·'ij 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·air temperature range unless otherwise noted.) 

TEST CONDITIONS' 
54I74F395 

PARAMETER 
Typ2 

UNIT 
Min Max 

I Mil 2.5 3.4 V 

VOH HIGH·level output voltage Vcc= MIN, VIH = MIN, Oa 
1 Com'l 2.7 3.4 V 

V IL = MAX, 10H = MAX 
0 0,0" O2 , 0 3 2.7 V 

Oa 10L=MAX J Com'l 0.35 0.5 V 

VOL LOW·level output voltage Vcc= MIN, VIH = MIN, 
0 0 ,0" VIL=MAX 
O2 ,03 

10L=MAX 0.35 O.S V 

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

10ZH 
Off·state output current, Vee = MIN, VIH = MIN, 

0 0 , a" O2 , 0 3 SO p.A HIGH·level voltage applied Vo=2.4V 

10ZL 
Off·state output current, Vce= MIN, VIH = MIN, 

0 0 , a" O2 , 0 3 -so p.A LOW·level voltage applied Vo=O.SV 

II 
Input current at maximum 

Vee= MAX, VI= 7.0V 100 p.A input voltage 

IIH HIGH·level input current Vee=MAX, VI=2.7V 20 p.A 

IlL LOW·level input current Vee= MAX, VI= O.4V -0.4 -0.6 mA 

Short·circuit output Oa -60 -150 mA 
los current3 Vee = MAX 

0 0 ,0" O2, 0 3 mA 

Supply current4 (total) 
Condition 1 mA 

Icc Vee = MAX 
Condition 2 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropr!ate value specified under recommended operating conditions for the applicable type. 
2. All typical values afe at Vee = 5V, T A = 25 DC. 

3. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 
minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed las I. 

4. Measure ICC with ~and Master Reset at 4~. The .E!'ta inputs grounded and outputs open under the following conditions: Condition 1: DE at 4.5V. A momentary 3V, then 
ground, applied to CPo Condition 2: Ground OE and CP inputs. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

S4174F 54F 74F 

TA= + 25°C TA'VCC TA,Vec 

PARAMETER TEST CONDITIONS Vcc= +5.OV Mil Com'l 
CL=50pF CL=5OpF CL=50pF 
RL= 5000 RL=5000 RL=5000 

Min Typ Max Min Max Min Max 

f MAX Maximum Clock frequency Waveform 1 10S 90 90 

tpLH Propagation delay 
Waveform 1 

3.S 7.0 3.0 10.0 3.S 9.0 
tpHL Clock to Buffer outputs 3.S 7.0 3.0 10.0 3.S 9.0 

tpLH Propagation delay 
Waveform 1 

3.S 7.0 3.0 10.0 3.S 9.0 
t pHL Clock to 0 3 ' output 3.S 7.0 3.0 10.0 3.S 9.0 

tpHL 
Propagation delay, 

Waveform 2 4.S 12.0 4.S 14.S 4.S 14.0 
MR to output 

tpZH Enable time to HIGH level Waveform 3 2.0 11.S 2.0 14.0 2.0 12.S 

tpZL Enable time to LOW level Waveform 4 2.0 7.S 2.0 10.0 2.0 8.S 

tpHZ 
Disable time from 

Waveform 3 2.0 7.0 2.0 8.0 2.0 8.0 
HIGH level 

t pLZ 
Disable time fro,.; 

Waveform 4 2.0 
LOW level 

S.S 2.0 7.5 2.0 6.5 

NOTE 
Subtract 0.2ns from minimum values for SO package. 

Signetics 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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LOGIC PRODUCTS 

SHIFT REGISTER 

'G""II".!!, 
AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 3 

FAST 54/74F395 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

Waveform 2 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Oe~VM f,VM 

0, ~-tP-Z-L --~--V-M----I ~"1E .". 
O.5V 

Waveform 4 

PARALEL ENABLE AND DATA 
SETUP AND HOLD TIMES 

WaveformS 

VM=I.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 

SHIFT REGISTER 

'm,,"n"·"t 
AC SETUP REQUIREMENTS 

PARAMETER TEST CONDITIONS 

tw Clock pulse width Waveform 1 

tw Master Reset pulse width Waveform 2 

t, Setup time, Data to clock Waveform 5 

th Hold time, Data to clock Waveform 5 

t, Setup time, PE to clock Waveform 5 

th Hold time, PE to clock Waveform 5 

tree Recovery time, MR to clock Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 

VCC 
t....o7.0V 

SWITCH POSITION 

TEST SWITCH 

IpLZ closed 

'pZL closed 
All other open 

TEST CIRCUIT FOR TOTEM·POLE OUTPUT (Q; ONLy) 

VCC 

Rl 

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. 

FAST 5417 4F395 

54174F 54F 74F 

TA= +2S·C TA'VcC TA'VcC 
Vcc= +S.OV Mil Com'l 

UNIT 
CL=SOpF CL=SOpF CL=SOpF 
RL=SOOIl RL=SOOIl RL=SOOIl 

Min Typ Max Min Max Min Max 

5.0 5.0 5.0 ns 

5.0 5.0 5.0 ns 

4.0 4.0 4.0 ns 

0 1.0 1.0 ns 

8.0 9.0 9.0 ns 

0 0 0 ns 

7.0 9.0 8.0 ns 

INPUT PULSE DEFINITIONS 

IW AMP (V) 

OV 

ITHL(I,) ITLH(I,) 

ITLH(I,) ITHL(lf) 

AMP (V) 

IW OV 

VM= 1.5V 

FAMILY i----T'""---T'""----r---r-----l 

54/74F 

Signetics 5·301 
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LOGIC PRODUCTS 

REGISTERS FAST 54/74F398, 54/74F399 

'F398 Quad 2·Port Register With True & Complement Outputs 
'F399 - Quad 2·Port Register 

• Select inputs from two 
data sources 

• Fully positive edge· 
triggered operation 

• Both True and Comple· 
ment outputs - 'F398 

DESCRIPTION 
The 'F398 and 'F399 are the logical equiva­
lent of a quad 2-input multiplexer feeding 
into four edge-triggered flip-flops. A com­
mon Select input determines which of the 
two 4-bit words is accepted. The selected 
data enters the flip-flops on the rising 
edge of the clock. The 'F399 is the 16-pin 
version of the 'F398, with only the Q out­
puts of the flip-flops available. 

The 'F398 and 'F399 are high-speed quad 
2-port registers. They select 4 bits of data 
from either of two sources (Ports) under 
control of a common Select input (S). The 
selected data is transferred to a 4-bit out­
put register synchronous with the LOW-to­
HIGH transition of the Clock input (CP). 
The 4-bit D-type output register is fully 
edge-triggered. The Data inputs (lox, 11x) 
and Select input (S) must be stable only a 
setup time prior to and hold time after the 
LOW-to-HIGH transition of the Clock input 
for predictable operation. The 'F398 has 
both Q and Q outputs. 

PIN CONFIGURATION 

5·302 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F398 2SmA 

74F399 22mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :!:5%;TA=O·Cto +70·C Vcc=5V :!:10%;TA= -55·Cto + 12S·C 

Plastic DIP N74F398N • N74F399N 

Plastic SO N74F398D • N74F399D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

S Common select input 1.0/1.0 

CP Clock pulse input (active rising edge) 1.0/1.0 

lo.-Iod Data inputs from source 0 1.0/1.0 

11.-11d Data inputs from source 1 1.0/1.0 

Q.-Qd Register true outputs 50/33 

Q.-Qd Register complementary outputs ('F398) 50/33 
NOTE 
One (1.0) FAST unit load is defined as: 20/lA in the HIGH state and a.6mA in the LOW state. 

LOAD VALUE 
High/Low 

20~A/0.6mA 

20~A/0.6mA 

20~A/0.6mA 

20~A/0.6mA 

1.0mA/20mA 

1.0mA/20mA 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

s 

11 CP 

Vee = Pin 20 
GND= Pin 10 

'F398 
7 6 14 16 17 16 

8 12 13 19 18 

'F399 
3 4 5 11 12 14 13 

s 

CP 

Vee= Pin 16 
GND= Pin 8 

10 15 
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LOGIC PRODUCTS 

REGISTERS FAST 54/74F398, 54/74F399 

'ij'@t¥' 
FUNCTION TABLE 

INPUTS OUTPUTS 

S 10 11 Q Q* 

I I X L H 

I h X H L 

h X I L H 

h X h H L 

"F398 only. 

I = LOW voltage level one setup time prior to the 
LOW-ta-HIGH clock transition 

h = HIGH voltage level one setup time prior to the 
LOW·la-HIGH clock transition 

L = LOW voltage level 
H = HIGH yoltage level 
X = Don't Care 

LOGIC DIAGRAM 

10. -------L--'r--, 

D. 

I,. ----+---t--HI-J 

lOb -------t-HI--""'\ 

I'b-------t-HL.J 

10e -------t-H,""'\ 

Dc 

I'e-------t-HL.J 

10d-------I-H-"" 

I'd ---------IL.J 

cp------------~~----~ 

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

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to + 5 -30 to +5 rnA 
VOUT Voltage applied to output in HIGH output state -0.5to+Vcc -0.5to +Vcc V 

lOUT Current applied to output in LOW output state 40 40 rnA 

TA Operating free-air temperature range -55to +125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 rnA 

10L LOW-level output current 20 rnA 
Mil -55 125 'C 

TA Operating free-air temperature 
Com'l 0 70 'C 

Signetics 5·303 



LOGIC PRODUCTS 

REGISTERS FAST 54/74F398, 54/74F399 

IQi¥U¥," 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 S4174F398, 'F399 
UNIT 

Min Typ2 Max 

Vcc=MIN, VIL=MAX,loH=MAX, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

VIH = MIN I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 10L = MAX 0.35 0.5 V 

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

II Input current at maximum input voltage Vcc=MAX, VI=7.0V 5 100 /LA 

IIH HIGH-level input current Vcc= MAX, VI=2.7V 1 20 ~ 

IlL LOW-level input current Vcc= MAX, VI=0.5V -0.4 -0.6 mA 

los Short~circuit output current3 Vcc=MAX -60 -80 -150 mA 

Supply current4 (total) I 'F398 25 38 mA 
Icc Vcc= MAX 

I 'F399 22 34 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 typl<1al values are at Vee = 5V, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to 

minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature weH above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ICCH. VIN = GND, ICCL' VIN = Open. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

S4174F S4F 74F 

TA= +2SoC TA'VCC TA, Vec 

PARAMETER TEST CONDITIONS Vcc= +5_0V Mil Com'l UNIT 
CL=50pF CL=SOpF CL=SOpF 
RL=SOOIl RL=SOOIl RL=50011 

Min Typ Max Min Max Min Max 

f MAX Input clock frequency Waveform 1 100 140 100 MHz 

t pLH Propagation delay 
Waveform 1 3.5 6.0 8.0 3.5 9.0 

t pHL CP to Q or 0' 5.0 8.5 11 5.0 12 
ns 

NOTE 
Subtract 0.2 ns from minimum values for SO Package. 

AC SETUP REQUIREMENTS 
54174F 54F 74F 

TA= +2SOC TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vcc= +S_OV Mil Com'l UNIT 
CL=50pF CL=50pF CL =50pF 
RL=SOOIl RL=SOOIl RL=50011 

Min Typ Max Min Max Min Max 

t.(H) Setup time, HIGH or LOW Waveform 2 
4.0 4.0 

t.(L) In to CP 4.0 4.0 
ns 

th(H) Hold time, HIGH or LOW Waveform 2 1.0 1.0 ns 
th(L) In to CP 1.0 1.0 

t.(H) Setup time, HIGH or LOW Waveform 2 7.5 8.5 ns 
t.(L) S toCP 7.5 8.5 

th(H) Hold time, HIGH or LOW Waveform 2 0 0 
th(L) S toCP 0 0 

n5 

tw(H) Clock pulse width, HIGH or LOW Waveform 1 
6.0 6.0 

tw(L) 6.0 6.0 
ns 
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LOGIC PRODUCTS 

REGISTERS 

'4'M'41' 
AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

CP 

Waveform 1 

In 
S 

CP 

VM= 1.5V 

FAST 54/74F398, 54/74F399 

DATA SETUP AND HOLD TIMES 

Waveform 2 

The shaded areas indicate when the Input Is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CfRCUIT FOR TOTEM· POLE OUTPUTS 

vee 

DEFINITIONS 

Rl = Load resistor to GND, see AC CHARACTERISTICS tor value. 
Cl = Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS fo, value. 
RT= Termination resistance should be equal to ZOUT of Pulse 

Generators. 

Signetics 

INPUT PULSE DEFINITIONS 

~---------IW----------~ AMP (V) 

~~~------------~~~--4-----ov 

ITHL(It) 

ITLH(I,) 

ITLH(I,) 

ITHLltt) 

r.=---------------::='ll--t----- AMP (V) 

~----------IW----------~ 

VM= t.5V 

OV 

5·305 

5 

i 
,I 
'I 



LOGIC PRODUCTS 

COMPARATOR 

• Compares two 8·bit words 
in 6.5ns typical 

• Expandable to any word 
length 

DESCRIPTION 
The 'F521 Is an expandable a-bit compar­
ator. It compares two words of up to a bits 
each and provides a LOW output when the 
two words match bit for bit. The expansion 
input IA=B also serves as an active-LOW 
enable input. 

PIN CONFIGURATION 

Vee 

OA~B 

B, 

A, 

B. 

As 

B, 

A, 

B, 

5·306 

FAST 54/74F521 

8 Bit Identity Comparator 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F521 7.0ns 20.0mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V ±5%;TA=O·Cta +70·C Vcc=5V ±10%;TA= -55·Cta + 125·C 

Plastic DIP N74F521N 

Plastic 50 N74F521D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature PIP available 1984. 
LLCC is 20-pin surface-mounted lead less chip carrier. 

554F521F 

S54F521G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

Ao-A7 Word A Inputs 1.0/1.0 2OI'A/0.6mA 

Bo-B7 Word B Inputs 1.0/1.0 2OI'A/0.6mA 

TA- B Expansion or Enable Input (Active-LOW) 1.0/1.0 2OI'A/0.6mA 

°A=B Identity Output (Active-LOW) 50/33 1.0mA/20mA 

NOTE 
One (1.0) FAST unit load Is defined as: 20~A in the HIGH state and a.6mA in the lOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

fA=B 2 

r 
18 B, 4 
17 A, 6 
16 B. 8 
15 As 11 
14 B, 13 
13 A, 15 
12 B, 17 
11 As 3 

B3 0A =B 
19 ro- 19 

9 
8 A, 

B2 
A2 12 
B, 14 
A, 16 

Bo 18 
A. 

Vee = Pin 20 
GND=Pin 10 
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LOGIC PRODUCTS 

COMPARATOR 

LOGIC DIAGRAM 

TRUTH TABLE 

Inputs 

'A=B 

L 
L 
H 
H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
-AO= BO. A, = B,. A2=B2. etc. 

AO' 

Bo --[>0 
A, 

B, ---t>o 
A2 

B2 --[>0 
Aa 

B, --I> 
A. 

B. --I> 
As 

85 ------[>0 
A, 

B6 ------[>0 
A, 

B, ------[>0 
IA=B 

A,B 

A=B' 
k*B 
A=B' 
A*B 

FAST 54/74F521 

~ 
~ 
1>0 ) 

~ 
[>0 ) 

~ 
~ 
~ 

Output 

°A=B 

L 
H 
H 
H 

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.) 

PARAMETER 54F 74F UNIT 

Vce Supply voltage -0.5 to +7.0 -0.5 to + 7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range - 55 to +125 o to 70 'C 
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LOGIC PRODUCTS 

COMPARATOR FAST 54/74F521 

RECOMMENDED OPERATING CONDITIONS 
54/74F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 V 

V1H 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 -1 mA 

10l LOW-level output current 20 mA 

Mil -55 125 'C 
TA Operating free·air temperature 

Com'l 0 70 'C 

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

TEST CONDITIONS1 
54174F521 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee = MIN, Vll = MAX, VIH = MIN, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

10H=MAX I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vce= MIN, VIH = MIN, Vll = MAX, 10l= MAX 0.35 0.5 V 

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

II Input current at maximum input voltage Vcc=MAX, VI=7.0V 5 100 I"A 

IIH HIGH-level input current Vee = MAX, VI=2.7V 1 20 I"A 

III LOW·level input current Vee = MAX, VI = 0.5V -0.4 -0.6 mA 

los Short·circuit output current3 Vee = MAX, Vo=O.OV -60 -90 -150 mA 

Supply current4 (total) I leeH Outputs HIGH 24 36 mA 
lee Vee = MAX 

I leel Outputs LOW 15.5 23 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. Not more than one output should be shorted at a time. For testing 'OS. the use of high-speed test apparatus andlor sample·and-hold techniques are preferable in ord~r to mini· 

mlze internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. For leCH all inputs are grounded except BO. which is at 4.5V. For leeL all inputs are grounded. 
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LOGIC PRODUCTS 

COMPARATOR FAST 54/74F521 

AC CHARACTERISTICS (When measured In accordance with the procedures outlined In Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

54174F 54F 74F 

TA = + 25°C TA, Vcc=MII TA, Vee=Com'l 
PARAMETER TEST CONDITIONS Vee= +5.0V CL =50pF CL =50pF 

CL =50pF, RL =5001l RL =5001l RL =5001l 

Min Typ Max Min Max Min Max 

tpLH Propagation ..E!elay Waveform 1, 2 3.5 8.0 9.5 3.5 15 3.5 11 
tpHL AN or BN to 0A=B 4.0 8.0 9.0 2.5 12 4.0 10.5 

tpLH Propagation delay 
Waveform 2 3.0 5.0 6.5 3.0 12.0 3.0 7.5 

tpHL IA=B to OA=B 3.5 6.5 7.0 3.5 9.0 3.5 8.0 

LOAD 
Subtract O.2ns from minimum values for SO package. 

APPLICATIONS 

RIPPLE EXPANSION 

PARALLEL EXPANSION 

Signetics 

UNIT 

ns 

ns 
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LOGIC PRODUCTS 

COMPARATOR FAST 54/74F521 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

DEFINITIONS 

RL = Load resistor to GND; 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. 

FAMILY 

54174F 

5·310 Signetics 

Waveform 2 

INPUT PULSE DEFINITIONS 

!------IW------i AMP (V) 

~~--------------~~--+----OV 

ITHUII) 

tTlH(tr) 

'TLH(t,) 

ITHL(tll 

1=",....------------~=oJ--t-- AMP (V) 

I------IW------I 
VM=1.5V 

OV 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep. Rate I Pul •• Wldlh I trLH I trHL 

3.0V I 1MHz I 5OOn. I 2.5n5 I 2.5n5 



LOGIC PRODUCTS 

COMPARATOR 

14'41@,' 
• 8-bit bidirectional register 

with bus-oriented input­
output 

• Independent serial input­
output to register 

• Register bus comparator 
with 'equal to', 'greater 
than' and 'less than' 
outputs 

• Cascadable in groups of 
8 bits 

• Open-collector 
comparator outputs for 
AND-wired expansion 

• Two's complement or 
magnitude compare 

DESCRIPTION 
The 'F524 is an S-blt bidirectional register 
with parallel input and output plus serial 
input and output progressing from LSB to 
MSB. All data inputs, serial and parallel, 
are loaded by the rising edge of the input 
clock. The device functions are controlled 
by two control lines (So, 51) to execute 
shift, load, hold and read out. 

An S-bit comparator examines the data 
stored in the registers and on the data 
bus. Three true-HIGH, open-collector out­
puts representing 'register equal to bus', 
'register greater than bus' and 'register 
less than bus' are provided. These outputs 

PIN CONFIGURATION 

FAST 54/74F524 

8-Bit Register Comparator (Open-Collector + 3-State) 

TYPE TYPICAL, 'MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74F524 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc=SV :i:S%;TA=O"CIO +70"C vcc = SV :i: 10%; TA = - SS"C 10 + 12S"C 

Plastic DIP N74F524N 

Plastic SO N74F524D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
so package Is surface·mounted mlcro·mlnlature DIP available 1984. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

50,51 Mode Select Inputs 1.0/1.0 

C/SI Status Priority or Serial Data Input 1.0/1.0 

CP Clock Pulse Input (Active Rising Edge) 1.0/1.0 

SE Status Enable Input (Active LOW) 1.0/1.0 

M Compare Mode Select Input 1.0/1.0 

Parallel Data Inputs or 2.5/1.0 
1100-1107 

3-State Parallel Data Outputs 150/33 

C/SO Status Priority or Serial Data Output 50/33 

LT Register Less Than Bus Output OC'/33 

EQ Register Equal To Bus Output OC'/33 

GT Register Greater Than Bus Output OC'/33 

NOTE 
One (1.0) FAST unit load Is defined as: 20p.A in the HIGH state and a.6mA in the LOW state. 
·OC= Open Collector. 

LOAD VALUE 
High/Low 

2OI"AlO.6mA 

2OI"A/0.6mA 

2OI"AlO.6mA 

20!"Ai0.6mA 

201"A/0.6mA 

5OI"A/0.6mA 

3.0mA/20mA 

1.0mA/20mA 

OC'/20mA 

OC'/20mA 

OC'/20mA 

can be disabled to the OFF state by the 
use of Status Enable (SE). A mode control 
has also been provided to allow two's 

complement as well as magnitude com­
pare. Linking inputs are provided for 
expansion to longer words. 

LOGIC SYMBOL 

17 CISI 

19 

11 

9 8 

Vcc = Pin 20 
GND=Pin 10 

12 

M 

7 6 

18 

SE 

5 4 

Signetics 

LOGIC SYMBOL (IEEE/IEC) 

CISO 16 

LT 13 

GT 14 
15 

3 2 
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LOGIC PRODUCTS 

COMPARATOR 

'1,*),#,1, 
FUNCTIONAL DESCRIPTION 
The 'F524 contains eight D-type flip-flops 
connected as a shift register with provi­
sion for either parallel or serial loading. 
Parallel data may be read from or loaded 
into the registers via the data bus 1100-

1107, Serial data is entered from the CISI in­
put and may be shifted Into the register 
and out through the CISO output. Both 
parallel and serial data entry occurs on the 
rising edge of the input clock (CP). The 
operation of the shift register Is controlled 
by two signals, So and S1' according to the 
Select Truth Table. The 3-state parallel 
output buffers are enabled only in the 
Read mode. 

SELECT TRUTH TABLE 

So S1 OPERATION 

L L HOLD-Retains data in shift 
register 

L H READ-Read contents in 
register onto data bus 

H L SHIFT -Allows serial shifting 
on next rising clock edge 

H H LOAD-Load data on bus into 
register. 

H = HIGH Voltage Level 
L = lOW Voltage Level 

One port of an a-bit comparator Is at­
tached to the data bus while the other port 
is tied to the ,outputs of the internal regis­
ter. Three active-OFF, open-collector out­
puts indicate whether the contents held in 
the shift register are 'greater than' (Gn, 
'less than' (Ln, or 'equal to (EQ) the data 
on the, input bu~A HIGH signal on the 
Status Enable (SE) input disables these 
outputs to the OFF state. A Mode control 
input (M) allows selection between a 
straightforward magnitude compare or a 
comparison between two's complement 
numbers. 

NUMBER REPRESENTATION 
SELECT TABLE 

M OPERATION 

L Magnitude compare 
H Two's complement compare 

H = HIGH Voltage Level 
L = LOW Voltage Level 

For 'greater than' or 'less than' detection, 
the CISI input must be held HIGH, as indi­
cated in the Status Truth Table. The Inter­
nal logiC Is arranged such that a LOW sig­
nal on the CISI input disables the 'greater 
than' and 'less than' outputs. The CISO 

5-312 

output will be forced HIGH If the 'equal to' 
status condition exists, otherwise C/S,O 
will be held LOW. These facilities enable 
the 'F524 to be cascaded for word lengths 
greater than a bits. ' 

STATUS TRUTH TABLE 
(Hold Mode) 

INPUTS OUTPUTS 

SE CISI 
Data 

EQ GT LT CISO 
Comparison 

H X X H H H 6) 
L H OA-OH L H H L 

>1100-1107 

L L OA-OH H H H H = 1100-1107 

L H OA-OH L H H L 
<1100-1107 

L H OA-OH L H L L 
>1100-1107 

L H OA-OH H L L H = 1100-1107 

L H OA-OH L L H L 
<1100- 1107 

G) = HIGH if data are not equal, otherwise LOW 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Imm4tertal 

Word length expansion (in groups of 8 
bits) can be achieved by connecting the 
CISO output of the more significant byte 
to the CISI input of the next less signifi­
cant byte and also to its own SE input (see 
Figure a). The CISI Input of the most sig­
nificant device is held HIGH while the SE 
input of the least significant device is held 

FAST 54/74F524 

LOW. ThE! corresponding status outputs 
are AND-wired together. In the case of 
two's complement number compare, only 
the Mode input to the most significant de­
vice should be HIGH. The Mode inputs to 
all other cascaded devices are held LOW. 

Suppose that an inequality condition Is 
detected in the most significant device. 
Assuming that the byte stored in the regis­
ter is greater than the byte on the data 
bus, then the EQ and LT outputs will be 
pulled LOW, whereas the GT output will 
float HIGH. Also, the C/SO output of the 
most significant device will be forced 
LOW, disabling the subsequent devices 
but enabling its own status outputs. The 
correct status condition is thus indica,ted. 
The same applies if the registered byte is 
less than the data byte, only in this case 
the EQ and GT outputs go L,OW, whereas 
LT output floats HIGH. 

If an equality condition is detected in the 
most significant device, its C/SO output is 
forced HIGH. This enables the next less 
significant device and also disables its 
own status outputs. In this way, the status 
output priority is handed down to the next 
less significant device which now ef­
fectively becomes the most significant 
byte. The worst case propagation delay for 
a compare operation involving 'n' cas­
caded 'F524s will be when an equality con­
dition is detected in all but the least sig­
nificant byte. In this case, the status pri­
ority has to ripple all the way down the 
chain before the correct status output is 
established. Typically, this will take 35+6 
(n-s) ns. 

Vee 

Figure a Cascading 'F524s for Comparing Longer Words 
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LOGIC PRODUCTS 

COMPARATOR 

'i't)i;' 
LOGIC DIAGRAM 

NOTES 
1. 3-State Output 
2. Open-Collector Output 
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OA Ao 
8·BIT 0. A, 
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00 A, 

0. A, 
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~9~ 0 

00l: OH !;; 
.... l:U) 0: 

>- AT ~ .- :I 
0 

BO u ... 
B, : 
B, 
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liT B, 
LT EO GT 

LT I ,..' 
1 -r4-J ~ GT 

rt EO 

Je 
A 

MUX r 5 
CISO 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5to +7.0 -0.5to +7.0 V 

Y,N Input voltage -0.5 to +7.0 -0.5 to + 7.0 V 

lIN Input current -30 to +5 -30 to + 5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55 to + 125 a to 70 'C 
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COMPARATOR FAST 54/74F524 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom. Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 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 -3 rnA 

IOl LOW·level output current 20 rnA 

Mil -55 125 'C 
TA Operating free·air temperature 

Com'l 0 70 'C 

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

TEST CONDITIONS1 
54174F524 

PARAMETER 
Typ2 

UNIT 
Min Max 

Mil 2.4 3.4 V 

Vcc= MIN, Vll = MAX, 
IOH= MAX 

Com'l 2.7 3.4 V 
VOH HIGH·level output voltage VIH = MIN Mil 2.5 3.4 V 

IOH= -1mA 
Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vcc= MIN, VIH = MIN, Vll = MAX, IOl= MAX 0.35 0.5 V 

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

10ZH 
Off-state output current, 

Vcc=MAX, VIH=MIN, Vo=2.4V 2 50 "A HIGH-level voltage applied 

lozl 
Off-state output current 

Vcc= MAX, VIH = MIN, Vo=0.5V -2 -50 "A LOW-level voltage applied 

II 
Input current at maximum 

Vcc= MAX, VI= 7.0V 5 100 "A input voltage 

IIH HIGH-level input current Vcc=MAX, VI=2.7V 1 20 "A 

III LOW-level input current Vcc = MAX, VI = 0.5V -0.4 -0.6 rnA 

los Short-circuit output current3 Vcc=MAX -60 -80 -150 rnA 

ICCH Outputs HIGH rnA 

Icc Supply current (total) Vcc=MAX Iccl Outputs LOW 180 rnA 

Iccz Outputs OFF rnA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropri~te value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA=25°C. 
3. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable In order to mini­

mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 
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LOGIC PRODUCTS 

COMPARATOR FAST 54/74F524 

-4'#11411 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 

"Testing and Specifying FAST Logic.") 

S4174F 54F 74F 

TA : +2S"C TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vee: +S.OV Mil Com'l 
UNIT 

CL:SOpF CL:SOpF CL:50pF 
RL:5000 RL:5000 RL:SOOO 

Min Typ Max Min Max Min Max 

f MAX Maximum shift frequency Waveform 4 50 50 MHz 

tpLH Propagation delay 
Waveform 2 

9.5 20 9.5 22.5 
tpHL liOn to EQ 6.0 12 6.0 13 

ns 

tpLH Propagation delay 
Waveform 2 

8.5 18 8.5 19 
tpHL liOn to GT 7.0 14.5 7.0 15.5 

ns 

t pLH Propagation delay 
Waveform 2 

7.0 16 7.0 18 
ns 

IpHL liOn to LT 6.0 14 6.0 15 

IpLH Propagation delay 
Waveform 2 

9.0 19.5 9.0 21.5 
tpHL liOn to C/SO 6.0 13 6.0 14 

ns 

tpLH Propagation- delay 
Waveform 4 

10.5 22 10.5 24.5 
tpHL CP to EQ 4.0 9.0 3.5 10 

ns 

tpLH Propagation delay 
Waveform 4 

10 21 10 22 
tpHL GP to GT 9.0 20 9.0 21.5 

ns 

tpLH Propagation delay 
Waveform 4 

9.0 19.5 9.0 21 

tpHL CP to LT 6.0 12.5 6.0 13.5 
ns 

tpLH 
Propagation delay 

Waveform 4 8.5 18.5 8.5 21.5 ns 
CP to C/SO (compare) 

tpLH Propagation delay 
Waveform 4 

5.0 10.5 5.0 11.5 
tpHL CP to C/SO (serial shift) 5.0 10 5.0 11 

ns 

t pLH Propagation delay 
Waveform 1 

9.0 19 9.0 20 
IpHL C/SlloGT 3.5 8.5 3.0 9.5 

ns 

tpLH Propagation delay 
Waveform 1 

8.0 17 8.0 18 
IpHL C/SI to LT 4.0 8.5 4.0 9.5 

ns 

tpLH Propagation delay 
Waveform 2 

7.0 14.5 7.0 15.5 
tpHL So, 51 to C/SO 6.0 12 6.0 13 

ns 

tpLH Propagation delay 
Waveform 2 

4.0 8.0 4.0 9.0 
tpHL SE to EQ 2.5 6.0 2.5 6.5 

ns 

tpLH Propagation delay 
Waveform 2 

7.5 16 7.5 17 
tpHL SE to GT 3.5 8.0 3.5 9.0 

ns 

tpLH Propagation delay 
Waveform 2 

5.0 11 5.0 12 
tpHL SE to LT 3.5 8.0 3.5 9.0 

ns 

tpLH Propagation delay 
Waveform 2 

4.5 9.5 4.5 10.5 
tpHL C/SI toC/SO 4.0 9.5 4.0 10.5 

ns 

tpLH Propagation delay 
Waveform 2 

8.0 17 8.0 18 

tpHL MtoGT 7.0 15.5 7.0 17 
ns 

tpLH Propagation delay 
Waveform 2 

8.5 19 8.5 21 
tpHL M toLT 5.5 12 5.5 13 

ns 

t pZH Output enable time Waveform 5 6.0 13 6.0 14 
t pZL So, 51 to liOn Waveform 6 6.5 14.5 6.5 15.5 

ns 

tpHZ Output disable time Waveform 5 5.0 10 5.0 11 
t pLZ So, 51 to liOn Waveform 6 5.5 12.5 5.5 13.5 

ns 

NOTE 
Subtract 0.2n8 trom minimum values for SO package. 
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LOGIC PRODUCTS 

COMPARATOR 

'a'tn" •• 
AC SETUP REQUIREMENTS 

PARAMETER 

ts(H) Setup time, HIGH or LOW 
ts(l) liOn to CP 

th(H) Hold time, HIGH or LOW 
th(L) liOn to CP 

t.(H) Setup time, HIGH or LOW 
t.(L) So,S, to CP 

t.(H) Setup time, HIGH or LOW 
t.(L) C/SI to CP 

th(H) Hold time, HIGH or LOW 
th(l) C/SI to CP 

tw(H) Clock pulse width HIGH 

AC WAVEFORMS 

liOn 
so,S, 

ep 

WAVEFORM FOR INVERTING OUTPUTS 

Waveform 1 

DATA SETUP AND HOLD TIMES 

="""--~f'""= 

Waveform 3 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

FAST 54/7'4F524 

54/74F 54F 74F 

TA = + 25°C TA, Vee TA, Vee 

TEST CONDITIONS Vee= +5.0V Mil Com'l 
UNIT 

CL =50pF CL =50pF CL =50pF 

Waveform 3 

Waveform 3 

Waveform 3 

Waveform 3 

Waveform 3 

Waveform 4 

ep 

EQ,GT 
LT 

elso 

VM= 1.5V 

RL =5000 RL =5000 RL =5000 

Min Typ Max Min Max Min Max 

5.0 5.0 
5.0 5.0 

0 0 
0 0 

10 10 
10 10 

5.0 5.0 
7.0 7.0 

0 0 
0 0 

4.0 4.0 

WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 2 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WlbTH 

Waveform 4 

3·STATE ENABLE TIME TO HIGH ~EVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 6 

ns 

ns 

ns 

ns 

ns 

ns 

The shaded areas Indicate when the input is permitted to change for predictable output performance. 
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COMPARATOR FAST 54/74F524 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE AND INPUT PULSE DEFINITIONS 
OPEN COLLECTOR (OC) OUTPUTS 

Vee t.....o 1.0V 

Rl 

RT 

SWITCH POSITION 

TEST SWITCH 

tpLZ,IpZL closed 
oe closed 

AU 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. 

Signetics 

~----------IW----------~ AMP IV) 

~~--------------~~--+-----OV 

'TLH(lr) 

It-:,,.,.,...---------,=--I---t---- AMP IV) 

~-----IW----------~ 

VM= 1.5V 

OV 
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LATCH/FLlp·FLOP 

• 8·blt transparent latch -
'F533 

• 8·blt positive edge· 
triggered register- 'F534 

• 3·State inverting output 
buffers 

TYPE 

74F533 

74F534 

FAST 54174F533, 54/74F534 

'F533 Octal Transparent Latch (3·State) 
'F534 Octal D Flip·Flop (3·State) 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

6.0ns 41mA 

6.6ns 55mA 

• Common 3·State Output ORDERING CODE 
Enable 

• Independent register and 
3·State buffer operation 

DESCRIPTION 
The 'F533 Is an octal transparent latch 
coupled to eight 3·State inverting output 
buffers. The two sections of the device are 
controlled independent!i'....by latch Enable 
(E) and Output Enable (01:) control gates. 

The data on the 0 inputs are transferred to 
the latch outputs when the latch Enable(E) 
input Is HIGH. The latch remains transpar· 
ent to the data Inputs while E is HIGH, and 
stores the data present one setup time be· 
fore the HIGH·to·LOW enable transition. 

The 3·State inverting output buffers are 
designed to drive heavily loaded 3·State 
buses, MOS memories, or MOS micropro· 
cessors. 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 C5E is HIGH, 
the outputs are in the HIGH impedance 
"off' state, which means they will neither 
drive nor load the bus. 

The 'F534 is an B·bit edge·triggered reg· 
ister coupled to eight 3·State inverting 
output buffers. The two sections of the 

PIN CONFIGURATION 

'F533 

'F534 

5·318 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V ±5%;TA=O·CIO +70·C Vcc=5V ±10%;TA= -55°Clo + 125°C 

Plastic DIP N74F533N • F74F534N 

Plastic SO N74F533D • N74F534D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pln surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

0 0-07 ('F533 & 'F534) Data Inputs 1.0/1.0 

E ('F533) Latch Enable Input 1.0/1.0 
(Active HIGH) 

OE ('F533 & 'F534) 
Output Enable Input 1.0/1.0 
(Active LOW) 

CP 
Clock Pulse Input 1.0/1.0 
(Active Rising Edge) 

00-07 (' F533 & 'F534) 3·State Outputs 150/33 

NOTE 
One (1.0) FAST unit load Is defined as: 20p.A in the HIGH state and a.SmA in the LOW state. 

LOAD VALUE 
High/Low 

2OI'A/0.6mA 

2OI'A/0.6mA 

2OI'A/0.6mA 

2OI'A/0.6mA 

3mA/20mA 

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 setup time 
before the LOW·to·HIGH clock transition, 

LOGIC SYMBOL 

'F533 
3 4 7 8 1314 17 18 

2 5 8 9 12 16 16 19 

'F534 

3 4 7 8 1314 17 18 

2 5 6 9 12 15 16 19 

Vcc = Pin20 
GND=Pin 10 

Signetics 

LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 

LATCH/FLIP-FLOP 

transferred to the corresponding flip­
flop's Q output. The clock buffer has' 
about 400mV of hysteresis built in to 
help minimize problems that signal and 
ground noise can cause the clocking 
operation. 

LOGIC DIAGRAM, 'F533 

LOGIC DIAGRAM, 'F534 

FAST 54/74F533, 54/74F534 

The 3-State inverting output buffers are 
designed to drive heavily loaded 3-State 
buses, MOS memories, or MOS micropro­
cessors. The active-LOW Output Enable 
(OE) controls all eight 3-State buffers inde­
pendent of the register operation. When 

OE Is LOW, data In the register appears at 
the outputs. When OE is HIGH, the out­
puts are in the HIGH impedance "off' 
state, which means they will neither drive 
nor load the bus. 

MODE SELECT - FUNCTION TABLE, 'F533 

INPUTS 
OPERATING MODES 

OE E 

Enable and read register L H 
L H 

Latch and read register L L 
L L 

Latch register and disable outputs H X 
H X 

MODE SELECT - FUNCTION TABLE, 'F534 

INPUTS 
OPERATING MODES 

OE CP 

Load and read register L , 
L , 

Disable outputs H X 
H X 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW-ta-HIGH clock transition or 

HIGH-to-LOW DE transitIon 
L = LOW voltage level 
X = Don't care 

OUTPUTS 
INTERNAL REGISTER 

On 0 0-07 

X L H 
X H L 

L L H 
H H L 

X X (Z) 

X X (Z) 

OUTPUTS 
INTERNAL REGISTER 

On 0 0-07 

, L H 
h H L 

X X (Z) 
X X (Z) 

r = LOW vortage level one setup time prior to the lOW-ta-HIGH clock transition or 
HIGH·ta·LOW OE transition 

(Z)= HIGH impedance "off" state 

, = LOW·ta-HIGH clock transition 
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LOGIC PRODUCTS 

LATCH/FLlp·FLOP FAST 54/74F533. 54/74F534 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 . -30 to +5 rnA 

VOUT Voltage applied to output in HIGH output state -0.5 to +5.5 -0.5 to +5.5 V 

lOUT Current applied to output in LOW output state 40 48 rnA 

TA Operating free·air temperature range -55 to + 125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 
54174F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vce Supply voltage 

Com'l 4.75 5.0 5.25 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 -3 rnA 

Mil 20 rnA 
IOL LOW·level output current 

Com'l 24 rnA 

Mil -55 125 'C 
TA Operating free·air temperature 

Com'l 0 70 'c 

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

PARAMETER TEST CONDITIONS1 
54174F533, 534 

UNIT 
Min Typ2 Max 

Vee = MIN, VIH=MIN, Mil 2.4 3.4 V 
VOH HIGH-level output voltage 

VIL=MAX 10H= MAX 
Com'l 2.7 3.4 V 

Vec= MIN, VIH = MIN, IOL=20mA Mil 0.35 0.5 V 
VOL LOW-level output voltage 

VIL = MAX IOL=24mA Com'l 0.35 0.5 V 

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

10ZH 
Off-stage output current, 

Vee = MAX, VIH = MIN, Vo= 2.4V 2 50 p.A HIGH-level voltage applied 

10ZL 
Off-state output current, 

Vec = MAX, VIH=MIN, Vo=0.5V -2 -50 p.A LOW-level voltage applied 

II 
Input current at maximum 

Vec= MAX, VI= 7.0V 5 100 p.A input voltage 

IIH HIGH-level input current Vec = MAX, VI = 2.7V 1 20 p.A 

IlL LOW-level input current Vec = MAX, VI = 0.5V -0.4 -0.6 rnA 

los Short-circuit output current3 Vee = MAX, Vo = O.OV -60 -90 -150 rnA 

Icc Supply current4 (total) I 'F533 41 61 rnA 
Vee = MAX 

I 'F534 55 86 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 VCC=5V, TA=25°C. 
3. Not more than one output should be shorted at a time. F9f testing lOS. the use of high-speed test apparatusand/or sample-snd-hold techniques are preferable in ordarla minimize in­

ternal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and thereby cause 
invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. 'F533 measure leez with 5E input at 4.5V, On and E Inputs at ground and all outputs open. 
'F534 measure lecz with OE inputs at 4.5V and On inputs at ground and all outputs open. 
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LOGIC PRODUCTS 

LATCH/FLlp·FLOP FAST 54/74F533, 54/74F534 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic") 

54/74F 54F 74F 

TA= + 25°C TA'VCC TA'VCC 
PARAMETER TEST CONDITIONS Vcc= +5.0V Mil Com'l 

CL=50pF CL=50pF CL=50pF 
RL=5001l RL=5001l RL=5001l 

Min Typ Max Min Max Min Max 

f MAX Maximum clock frequency Waveform 3 'F534 100 60 70 

tpLH Propagation delay 
Waveform 6 'F533 4.0 6.9 9.0 4.0 12 4.0 10 

tpHL Data to output 3.0 5.2 7.0 3.0 9.0 3.0 8.0 

tpLH Propagation delay 
Waveform 7 'F533 

5.0 8.5 11 5.0 14 5.0 13 
t pHL Latch Enable to output 3.0 5.6 7.0 3.0 9.0 3.0 8.0 

tpLH Propagation delay 
Waveform 3 'F534 4.0 6.5 8.5 4.0 10.5 4.0 10 

tPHL Clock to output 4.0 6.5 8.5 4.0 11 4.0 10 

tPZH Enable time to HIGH level Waveform 1 
'F533 2.0 7.7 10 2.0 12.5 2.0 11 

tPZL Enable time to LOW level Waveform 2 2.0 5.1 6.5 2.0 9.0 2.0 7.5 

tpHZ Disable time from HIGH level Waveform 1 
'F533 

2.0 4.7 6.0 2.0 8.5 2.0 7.0 
tpLZ Disable time from LOW level Waveform 2 2.0 4.1 5.5 2.0 7.5 2.0 6.5 

tPZH Enable time to HIGH level Waveform 1 
'F534 

2.0 9.0 11.5 2.0 14 2.0 12.5 
tPZL Enable time to LOW level Waveform 2 2.0 5.8 7.5 2.0 10 2.0 8.5 

tpHZ Disable time from HIGH level Waveform 1 
'F534 

2.0 5.3 7.0 2.0 8.0 2.0 8.0 
tpLZ Disable time from LOW level Waveform 2 2.0 4.3 5.5 2.0 7.5 2.0 6.5 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC SETUP REQUIREMENTS 
54/74F 54F 74F 

TA=+25°C TA, Vce TA, Vee 

PARAMETER TEST CONDITIONS Vec= +5.0V Mil Com'l 
CL=50pF CL=50pF CL=50pF 
RL=5001l RL=5001l RL=5001l 

Min Typ Max Min Max Min Max 

t.(H) Setup time, Data to 
Waveform 5 'F533 

2.0 2.0 2.0 
t.(L) Enable, HIGH or LOW 2.0 2.0 2.0 

th(H) Hold time, Data to 
Waveform 5 'FS33 

3.0 3.0 3.0 
th(L) Enable, HIGH or LOW 3.0 3.0 3.0 

tw(H) Enable pulse width HIGH WaveformS 'F533 6.0 6.0 6.0 

t.(H) Setup time, Data to Clock, 
Waveform 4 'FS34 

2.0 2.S 2.0 
t.(L) HIGH or LOW 2.0 2.0 2.0 

th(H) Hold time, Data to Clock, 
Waveform 4 'FS34 

2.0 2.0 2.0 
th(L) HIGH or LOW 2:0 2.S 2.0 

tw(H) Clock pulse width, 
Waveform 3 'FS34 

7.0 7.0 7.0 
tw(L) HIGH or LOW 6.0 6.0 6.0 

Signetics 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 
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LATCH/FLIP-FLOP 

AC WAVEFORMS 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

\. VM IVM 

I-'PZH-I ~ __ I- ,p--,HZ-l-f vOH -0.3V 

an __________ -JJfVM ~OV 

Waveform 1 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 3 

DATA SETUP AND HOLD TIMES 

Waveform 5 

FAST 54/74F533, 54/74F534 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 2 

DATA SETUP AND HOLD TIMES 

Waveform 4 

DATA TO OUTPUT DELAYS 

Waveform 6 

LATCH ENABLE TO OUTPUT DELAYS 

an ________ .J 
VM= 1.5V 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 

LATCH/FLIP-FLOP FAST 54/74F533. 54/74F534 

I ~ 

TEST CIRCUITS AND WAVEFORMS Ii 
,I 

TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 

VCC t......., 7.0V 

RT RL 

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 lOUT of pulse 

generators. 

FAMILY 

54/74F 

Signetics 

~----------tw----------~ AMP IV) 

~~---------------------~~I--1------0V 

tTHLltli 

tTlH(trl 

tTLH(t,1 

tTHL(tf) 

Ir.:=--------=::-J---t----- AMP (VI 

~----------tw----------~ OV 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep_ Rat. I Puis. Width I trLH I tTHL 

3.0V I lMHz I 500n5 I 2.5ns I 2.5ns 
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. TRANSCEIVERS. 

'A'tU" 
• High impedance NPN 

base inputs for reduced 
loading (20p,A in HIGH 
and LOW states) 

• Higher drive than 8304 
• 8·bit bidirectional data 

flow reduces system 
package count 

• 3·State inputs/outputs 
for interfacing with bus· 
oriented systems 

• 20mA and 64mA bus 
drive capability on A and 
B ports, respectively 

• Transmit/Receive and 
Output Enable simplify 
control logic 

DESCRIPTION 

The 'F545 Is an B·bit, 3-state, hlgh·speed trans­
ceiver. It provides bidirectional drive for 
bus·orlented microprocessor and digital 
communications systems. Straight through 
bidirectional transceivers are featured, with 
20mA bus drive capability on the A ports and 
64mA bus drive capability on the B ports. 

One Input, TransmltlReceive (T/Rj determines 
the direction of logic signals through the 

PIN CONFIGURATION 

5·324 

FAST 54/74F545 

Octal Bidirectional Transceiver 
(With 3·State Inputs/Outputs) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F545 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES PACKAGES 
Vcc=SV :!:S%;TA=O·CIO +70·C Vcc=SV :!:10%;TA= -SS·Cto + 12S·C 

Plastic DIP N74F545N 

Plastic SO N74F545D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surface·mounted mlcro·miniature DIP available 1984. 
LLCC is 20·pln surface·mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FANOUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

Hlgh/Low 

OE Output Enable Input (Active LOW) 1.010.033 

TIR TransmitlReceive Input 1.0/0.033 

Ao-A7 
Side A 3-State Data Inputs 3.50/0.033 
or 3·State Outputs 150133 

Side B 3·State Data Inpuls or 3.5010.033 
Bo-B7 3·Stale Outputs (Commercial) 7501107 

3·SIate Oulputs (Military) 600180 
NOTE. 
One (1.0) FAST unit load 15 defined as: 20p.A in the HIGH state and a.6mA In the LOW state. 

LOAD VALUE 
Hlgh/Low 

20p.A/20p.A 

20p.A/20p.A 

70p.A120p.A 
3mAI20mA 

70p.A120p.A 
15mA164mA 
12mA14BmA 

bidirectional transceiver. Transmit enables The 'F545 performs the same function as the 
data from A ports to B ports; Receive enables 'F245 the only difference being package pin 
data from B ports to A ports. The Output assignments. 
Enable input disables both A and B ports by 
placing them In a 3·state condition. 

LOGIC SYMBOL 

11 

12345678 

Ao A, A. As A. A, Ae A7 
OE 

19 18 17 16 15 14 13 12 

Vcc = Pin 20 
GND=Pin10 

Signefics 

LOGIC SYMBOL (IEEE/IEC) 



LOGIC PRODUCTS 

TRANSCEIVERS 

'4'41'£1 
LOGIC DIAGRAM 

(1) 

Ao 
(2) 

A, 

(3) 

A. 

(4) 

A3 

(5) 

AI 

(6) 

As 

(7) 

A. 

(8) 

Al 

FAST 54/74F545 

FUNCTION TABLE 
INPUTS 

OUTPUTS 
OE TIR 

L L Bus B Data to Bus A 
L H Bus A Data to Bus B 
H X HighZ 

H = HIGH voltage level 
L = LOW voltage level 
X = Immaterial 
Z = High impedance 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5to + 7.0 -0.5 to +7.0 V 

VIN Input voltage -0.5to +7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

VOUT Voltage applied to output in HIGH output state -0.5 to +5.5 -0.5 to +5.5 V 

Current applied to output in LOW output state i Ao-A7 40 48 mA 
lOUT 

Bo-B7 96 128 mA 

TA Operating free-air temperature range -55to +125 Oto 70 ·C 

RECOMMENDED OPERATING CONDITIONS 
54/74F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 0.8 V 

11K Input clamp current -18 mA 

Mil -3 mA 
10H HIGH-level output current, Ao-A7 

Com'l -3 mA 

Mil -12 mA 
10H HIGH-level output current, Bo-B7 

Com'l -15 mA 

Mil 20 mA 
10L LOW-level output current, Ao-A7 

Com'l 24 mA 

Mil 48 mA 
10L LOW-level output current, Bo-B7 

Com'l 64 mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

SigneHcs 5-325 
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LOGIC PRODUCTS 

TRANSCEIVERS FAST 54/74F545 

'i'ii[" 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74F545 

PARAMETER 
Typ2 Min 

Vee = MIN, VIL = MAX, Mil 2.4 3.4 
VOH HIGH-level output voltage, Ao-A7 

VIH = MIN 
10H= -3.0mA 

Com'l 2.7 3.4 

10H= -12mA Mil 2.0 

Vee=MIN, VIL=MAX, 10H= -15mA Com'l 2.0 
VOH HIGH-level output voltage, Bo-B7 

VIH = MIN Mil 2.4 3.4 
10H= -3.0mA 

Com'l 2.7 3.4 

VOL LOW-level output voltage, AD-A? Vee=MIN, VIH=MIN, VIL=MAX, 'oL=24mA 0.35 

Vee = MIN, VIL = MAX, IOL=48mA Mil 0.35 
VOL LOW-level output voltage, Bo-B7 

VIH = MAX IOL=64mA Com'l 0.35 

VIK Input clamp voltage Vee = MIN, 11= 1'K -0.73 

II 
Input clamp current at 

Vee = MAX, VI= +7.0V maximum input voltage 

IIH HIGH-level input current Vee = MAX, VI=2.7V 

I OE, T/R 
IlL LOW-level input current Vcc= MAX, VI= 0.5V 

I Ao-A7' Bo-B7 

10ZH 
Off-state output current, 

Vee= MAX, VIH = MIN, VOUT= 2.4V HIGH-level voltage applied 

10ZL 
Off-state output current, 

Vee= MAX, VIH = MIN, VOUT= 0.5V LOW-level voltage applied 

los Short-circuit output current3 Vee = MAX -100 

IceH Outputs HIGH 

Icc Supply eurrent4 (total) Vec= MAX lecL Outputs LOW 

lee2 Outputs OFF 

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. 

UNIT 
Max 

V 

V 

V 

V 

V 

V 

0.5 V 

0.50 V 

·0.50 V 

-1.2 V 

100 p.A 

20 p.A 

-20 p.A 

-70 p.A 

50 p.A 

-50 p.A 

-225 mA 

mA 

192 mA 

mA 

3. Not more than one output should be shorted at a time. For testing 'OS, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to min j­
mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. Measure ICC with outputs open. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202, 
"Testing and Specifying FAST Logic.") 

54/74F 54F 74F 

TA= +25°C TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vcc= +5.0V Mil Com'l 
UNIT 

CL=50pF CL=50pF CL=50pF 
~=5000 RL=5000 RL = 5000 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay Waveform 1 6.5 
tpHL An to Bn or Bn to An Waveform 1 7.0 

ns 

tpZH Output Enable Time 
Waveform 2 8.0 

tPZL Waveform 3 11.0 
ns 

tpHZ Output Disable Time Waveform 2 7.5 
tpLZ Waveform 3 6.0 

ns 

NOTE 
Subtract O.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 

TRANSCEIVERS FAST 54/74F545 

AC WAVEFORMS 

WAVEFORM FOR NON·INVERTING OUTPUTS 3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

OE\VM IVM 
I-'---,PZL -I~I- 'PLZ-I 

..:3;;:.5.:..v ____ ""\ 3.5V 

Waveform 2 

AnORBn '\. VM ~ 

L ___________________________________________________________ 
V
_
O
_L_+_0_.3V _____________________________ ~ 5 Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUTPULSE DEFINITIONS 

VCC ~7.0V 

Rl 

RT 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 

'PZL 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. 

FAM'LY 

54/74F 

Signetics 

~----------'W----------~ AMP (VI 

~~-------~-JI--~-----ov 

ITHl(lt) 'TLH(t,) 

'THL(t,1 

ir.::::::---------::::::"II---t------ AMP (VI 

~----------'W----------~ ov 

,NPUT PULSE REQU'REMENTS I 
Amplitude I Rep. R.te I Pul.e Width I trLH I tTHL I 

3.0V I 1MHz I 500n. I 2.5n5 I 2.5ns I 
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LOGIC PRODUCTS 

COUNTER 

• Multiplexed 3·state 1/0 
ports 

• Built·in lookahead carry 
capability 

• Count frequency 1 001\11 Hz 
typ 

• Supply current 7SmA typ 

DESCRIPTION 

The 'F579 is a fully synchronous a-stage 
up/down counter with multiplexed 3-state 
I/O ports for bus-oriented applications. It 
features a preset capability for program­
mable operation, carry lookahead for easy 
cascading and a U/i) input to control the 
direction of counting. All state changes, 
whether in counting or parallel loading, 
are initiated by the rising edge of the 
clock. 

PIN CONFIGURATION 

5·328 

FAST 54/74F579 

8·Bit Bidirectional Binary Counter (3·State) 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74F579 100MHz 70mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :l:5%;TA=oOeto +70oe Vcc = 5V :!: 10%; TA = - 55°e to + 125°e 

Plastic DIP N74F579N 

Plastic SO N74F579D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2()..pin surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

DESCRIPTION 
54/74F (U.L.) 

PINS High/Low 

Data Inputs 1.0/1.0 
1/00-1/07 

Data Outputs 150/33 

PE Parallel Enable Input (Active LOW) 1.0/1.0 

UID Up-Down Count Control Input 1.011.0 

MR Master Reset Input (Active LOW) 1.011.0 

SR Synchronous Reset Input (Active LOW) 1.0/1.0 

CEP Count Enable Parallel Input (Active LOW) 1.0/1.0 

CET Count Enable Trickle Input (Active LOW) 1.011.0 

CS Chip Select Input Active (Active LOW) 1.011.0 

OE Output Enable Input (Active LOW) 1.011.0 

CP Clock Pulse Input (Active Rising Edge) 1.011.0 

TC Terminal Count Output (Active LOW) 150133 

NOTE 
One (1.0) FAST unit load is defined as: 20FA In the HIGH state and C.6mA in the LOW state. 

LOAD VALUE 
High/Low 

20!,A/0.6mA 

3mA/20mA 

20!,A/0.6mA 

20!,A/0.6mA 

20!,A10.6mA 

20!,A/O.6mA 

20!,A/0.6mA 

20!,A/0.6mA 

20!,A/0.6mA 

20!,A/0.6mA 

20!,A/0.6mA 

3mA/20mA 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

18 

17 

11 

13 12 20 19 14 

234578910 

Vee = Pin 16 
GNO= Pin 6 

SigneHcs 
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LOGIC PRODUCTS 

COUNTER FAST 54/74F579 

'k'in,,' 
FUNCTION TABLE 

MR SR cS PE CEP CET UfO OE CP FUNCTION 

X X H X X X X X X 1I0a to 1I0h in High-Z (PE disabled) 
X X L H X X X H X 1I0a to 1I0h in High-Z 
X X L H X X X L X Flip-flop outputs appear on 110 lines 
L X X X X X X X X Asynchronous reset for all flip-flops 
H L X X X X X X I Synchronous reset for all flip-flops 
H H L L X X X X I Parallel load all flip-flops 
H H (not LL) H X X X t Hold 
H H (not LL) X H X X t Hold (TC held high) 
H H (not LL) L L H X t Count up 
H H (not LL) L L L X t Count down 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't Care 
t = LOW-to-HIGH clock transition 
not LL means as and PE should never both be LOW voltage level at the same time. 

LOGIC DIAGRAM 

SR~ __ -q~~ ____________ ~DA=T=A~C~O=N~T~RO~L~, 

Cs~_......J[_ 

CEP + CET ------f--I 
OE~---L./' 

CET~T 

m~ 

Oo+UP 

W+CET 

QO+DDWN 

01 +Qo+UP 

UP 
UP/DN~ 

a; + QO + DOWN 

02+Q;+Oo+UP 
CEP+CET 

022 + Q, + a;; + DOWN 

• ~N 

Q3+ Q2+Q1+QO+UP 

CEP+CEr 

03+02+01 +00+ DOWN 

04+03+02+01 +00+ UP 
W+CEr 

a;; + a. + Q2 + a;; + DOWN 

05+04+03+02+01 +Qo+UP 
W+CET 

0.+ a.+a.+a.+o, +00+ DOWN 

06+06+04+03+02+01 +00+ UP 
CEP+CEr 

Q8+QS+Q4+Q3+Q2+o,+QO+DOWN 

:r5=t=iif.:=:::~:±gJ::=====~=i):J.--o 1,/0, 

:r5=t=iif.:=:::~=iJ::=====~=t:J.--o 1./0. 

MR o---<>I>--,M",R:.J 

Signefics 5-329 

5 
= 



LOGIC PRODUCTS 

COUNTER FAST 54/74F579 

-;'41t#2' 
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) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -0.5to + 7.0 V 

V ,N Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

'iN Input current -30 to + 1 -30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state -0.5 to + 5.5 -0.5 to +5.5 V 

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free·air temperature range -55to+125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 V 

V,H HIGH·level input voltage 2.0 V 

V,l LOW·level input voltage 0.8 V 

',K Input clamp current -18 mA 

10H HIGH·level output current -3 mA 

10l LOW·level output current 20 mA 

Mil -55 125 'C 
TA Operating free·air temperature 

Com'l 0 70 'C 

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

TEST CONDITIONS1 
54/74F579 

PARAMETER 
Typ2 

UNIT 
Min Max 

I Mil 2.4 V 
VOH HIGH·level output voltage Vee= MIN, V,l = MAX, 10H= MAX I Com'l 2.7 V 

VOL LOW·level output voltage Vee= MIN, V,H = MIN, V,l = MAX, 10l = MAX 0.35 0.5 V 

V ,K Input clamp voltage 
Vee = MIN, ,,= ',K -0.73 -1.2 V (negative) 

10ZH 
Off·state output current, 

Vee = MAX, V,H=MIN, Vo=2.4V 2 50 ~A HIGH·level voltage applied 

10Zl 
Off·state output current 

Vee = MAX, V,H = MIN, Vo= 0.5V -2 -50 ~A LOW·level voltage applied 

I, 
Input clamp current at 

Vee = MAX, V,=7.0V 0.75 1.0 ~A maximum input voltage 

I'H HIGH·level input current Vee= MAX, V,= 2.7V 10 20 ~A 

I,l LOW·level input current Vee = MAX, V,=0.5V - 0.1 -20 mA 

los Short·circuit output current3 Vee = MAX -60 -80 -150 mA 

IceH Outputs HIGH 50 70 mA 

Icc Supply current (total) Vee=MAX leel Outputs LOW 80 100 mA 

leez Outputs Disabled 80 100 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 Q C. 
3. Not more than one output should be shorted at a time. For testing 'as, the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini· 

mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 
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LOGIC PRODUCTS 

COUNTER FAST 54/74F579 

'Q'¥Jt4$ii 
AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App 

Note 202, "Testing and Specifying FAST Logic.") 

S4174F S4F 74F 

TA= +2SoC TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vcc= +S.OV Mil Com'l UNIT 
CL=50pF CL=50pF CL=50pF 
RL=SOOn RL=SOOn RL=500n 

Min Typ Max Min Max Min Max 

fMAX Maximum clock frequency Waveform 1 80 100 60 70 MHz 

tpLH CP to liOn Waveform 1 
3.0 10.0 2.5 12.0 2.5 11.0 

tpHL 4.5 10.0 4.0 12.0 4.0 11.0 
ns 

tpLH UfD to TC, CET to TC, CP to TC Waveform 1 
6.0 15.0 5.0 17.0 5.0 16.0 

tpHL 5.0 15.0 4.0 17.0 4.0 16.0 
ns 

tpLH UfD to TC, CET to TC, CP to TC Waveform 1 
6.0 15.0 5.0 17.0 5.0 16.0 

t pHL 5.0 15.0 4:0 17.0 4.0 16.0 
ns 

tpZH Output disable time 
Waveform 3 12 20 10 24 10 22 

tpZL Waveform 4 12 20 10 24 10 22 
ns 

tpHZ Output enable time 
Waveform 3 12 20 10 24 10 22 

ns 
tpLZ Waveform 4 12 20 10 24 10 22 

NOTE 
Subtract O.2ns from minimum values for SO package. 

AC SETUP REQUIREMENTS 
S4f74F S4F 74F 

TA= +2SOC TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vcc= +S.OV Mil Com'l 
UNIT 

CL=50pF CL=50pF CL=50pF 
RL=SOOn RL=500n RL=500n 

Min Typ Max Min Max Min Max 

ts (H) 
Data to CP Waveform 2 5.0 5.0 ns 

ts (L) 5.0 5.0 

th (H) 
Data to CP Waveform 2 a a ns 

th (L) a 0 

ts (H) 
PE, SR or CS to CP Waveform 2 12 12 ns 

ts (L) 12 12 

th (H) PE, SR or CS to CP Waveform 2 0 a ns 
th (L) a 0 

ts (H) CET or CEP TO CP Waveform 2 10 10 ns 
t. (L) 10 10 

th (H) CET or CEP to CP Waveform 2 
a a 

Ih (L) 0 a ns 

tw Clock pulse width Waveform 1 5 6 ns 
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LOGIC PRODUCTS 

COUNTER 

'P'IUM 
AC WAVEFORMS 

UID, CP 

Te,VOn 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

__ --J 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

CEP'C~~y ),(YM 

liOn' 
n,iii, es, CET, 

CEP 

CP 

PE I----~PZL -1----J 1_ 'PLz-1 
\l y---3.5Y 

liOn ,\,.,Y_M _______ ~ 
LYOL+O.3Y 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

FAST 54/74FS79 

DATA SETUP AND HOLD TIMES 

Waveform 2 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 4 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

Vce t.....o7.0Y 

YIN YOUT 
RL 

RL 

SWITCH POSITION 

TEST SWITCH 

lPLZ closed 

'pZL 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. 

5·332 

FAMILY 

54174F 

Signetics 

t-------IW-------I AMP (V) 

~~-------~~I-~----oV 

'THUtIl 'TLH('r) 

=---------=::"'l-T---- AMP (V) 

~---~-.W------1 

VM=I.5V 

INPUT PULSE REQUIREMENTS 

OV 

Amplitude I Rep. Aate I Pulse Width I tTLH I tTHL 

3.0V I 1MHz I 500n5 I 2.5n5 I 2.5n5 



LOGIC PRODUCTS 

TRANSCEIVER 

'4'4"£' 
• High impedance NPN 

base input for reduced 
loading (20J.'A in HIGH 
and LOW states) 

• Non·inverting buffers 
• Bidirectional data path 
• B outputs sink 48mA, 

source 1SmA 

DESCRIPTION 

The 'F588 contains eight non·inverting 
bidirectional buffers with 3·State outputs 
and is intended for bus·oriented applica· 
tions. The 9 ports have termination resis· 
tors as specified in the IEEE-488 specifica· 
tions. Current sinking capability is 20mA 
at the A ports and 48mA at the 9 ports. 
The Transmit/Receive (T/A) input deter· 
mines the direction of data flow through 
the bidirectional transceiver. Transmit 
(actlve·HIGH) enables data from A ports to 
9 ports; Receive (active· LOW) enables 
data from 9 ports to A ports. The Output 
Enable input, when HIGH, disables both A 
and 9 ports by placing them in a high· 
impedance condition. 

PIN CONFIGURATION 

GND 

FAST 54/74F588 

Octal Bidirectional Transceiver With IEEE·488 
Termination Resistors (3·State Inputs and Outputs) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F588 128mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :!:5%; TA=O·C 10 +70·C Vcc=5V ±10%;TA= -55·Clo + 125·C 

PlastiC DIP N74F588N 

PlastiC SO N74F588D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
so package Is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted lead lass chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

OE Output Enable Input (Active LOW) 2.0/0.033 

T/R TransmitlReceive Control Input 1.0/0.033 

Ao-A7 
A Port Inputs or 3.5/0.033 
3·State Outputs 150/33 

9 0-97 
9 Port Inputs or 'T/0.033 
3·State Outputs 260/80 

NOTE 
One (1.0) FAST unit load Is defined as: 20~A in the HIGH state and O.6mA In the LOW state. 
*T = Aeslstance Termination per IEEE-486 Standard. 

LOAD VALUE 
High/Low 

40p.A/20p.A 

20p.A/20"A 

70",A/20"A 
3mA/20mA 

'T/20",A 
5.2mA/48mA 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

11 

12345678 

Ao A, A. A, A4 A. At A7 
OE 

T/R 
Bo B, B2 B, B. Bs B. B7 

19 18 17 18 15 14 13 12 

Vee = Pin20 
GND=Pinl0 

Signetics 5·333 
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LOGIC PRODUCTS 

TRANSCEIVER FAST 54/74F588 

IQ'M@4 
B Port Input Characteristics with TIR LOW TRUTH TABLE 

,...-.----.-'JtI' ~~:~E~~~TATIVE 

~~~e" €" ~N6L~~GE 

(j) , ® NO.LOAD VOLTAGE 
@ CLAMP DIODE 

INPUTS 

OE 
OUTPUTS 

TIR 

-4 

LOGIC DIAGRAM 

T/R 

(1) 

AD 

BO 
(19) 

Bl 
(18) 

®, @ I,L 
®, ® I'H 

(3) 

A. 

B. 
(17) 

(4) 

A3 

B. 
(18) 

(5) 

A4 

B. 
(15) 

L L 
L H 
H X 

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

(8) 

As 

Bs 
(14) 

(7) 

A. 

B. 
(13) 

Bus B Data to Bus A 
Bus A Data to Bus B 
High Impedance 

(8) 

A7 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set lorth In this table may impair the uselullife of the device. 
Unless otherwise noted, these limits are over the operating'free·air temperature range.) 

PARAMETER 54F 74F UNIT 

Vce Supply voltage -0.5 to +7.0 -0.5to +7.0 V 

Y'N Input voltage -0.5 to +7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30to +5 mA 

VOUT Voltage applied to output in HIGH output state -0.5 to +5.5 -0.5 to + 5.5 V 

Current applied to output in LOW output state i Ao-A7 48 48 mA 
lOUT 

Bo-B7 128 128 mA 

TA Operating Iree·air temperature range -55to +125 Ot070 ·C 
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LOGIC PRODUCTS 

TRANSCEIVER FAST 54174F588 

'a'4i[" 
RECOMMENDED OPERATING CONDITIONS 

54174F 
PARAMETER UNIT 

Min Nom Max Ii 
I-

Mil 4.5 5.0 5.5 V I 

Vee Supply voltage 
Com'l 4.75 5.0 5.25 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 

Mil -3 mA 
10H HIGH-level output current, Ao-A7 

Com'l -3 mA 

Mil -12 mA 
10H HIGH-level output current, Bo-B7 

Com'l ~15 mA 

Mil 20 mA 
10L LOW-level output current, Ao-A7 

Com'l 24 mA 

Mil 48 mA 
10L LOW-level output current, Bo-B7 

Com'l 64 mA 

Mil -55 + 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

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

TEST CONDITIONS1 
54174F588 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee = MIN, V,L = MAX, Mil 2.4 V 
VOH HIGH-level output voltage, Ao-A7 

V,H = MIN 10H= -3.0mA 
Com'l 2.7 V 

10H= -12mA Mil 2.0 V 

Vce= MIN, V,L = MAX, IOH=-15mA Com'l 2.0 V 
VOH HIGH-level output voltage, Bo-B7 

V,H=MIN Mil 2.4 V 
10H= -3.0mA 

Com'l 2.7 V 

VOL LOW-level output voltage, Ao-A7 Vee = MIN, V,H=MIN, V'L=MAX, IOL=24mA 0.35 0.5 V 

Vee=MIN, V,L=MAX, IOL=48mA Mil 0.35 0.5 V 
VOL LOW-level output voltage, Bo-B7 

V,H=MAX IOL=64mA Com'l 0.35 0.5 V 

V'K Input clamp voltage Vee = MIN, 1,= 1'K -0.73 -1.2 V 

I, 
Input clamp current at 

Vee= MAX, V,= + 7.0V 100 p,A 
maximum input voltage 

I'H HIGH-level input current Vee = MAX, V,=2.7V 20 p,A 

Ao-A7 -70 p,A 

I'l LOW-level input current Vee= MAX, V,= 0.5V OE -40 p,A 

T/R -20 p,A 

10ZH 
Off-state output current, 

Vec=MAX, V,H=MIN, VouT =2.4V 50 p,A 
HIGH-level voltage applied 

10Zl 
Off-state output current, 

Vce= MAX, V,H = MIN, VouT =0.5V -50 p,A 
LOW-level voltage applied 

los Short-circuit output current3 Vcc= MAX -100 -225 mA 

ICCH Outputs HIGH mA 

Icc Supply current4 (total) Vce= MAX ICCL Outputs LOW 192 mA 

Iccz Outputs OFF mA 
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LOGIC PRODUCTS 

TRANSCEIVER FAST 54/74F588 

'i'4i'" 

AC CHARACTERISTICS (When measured In lIccordance with the procedures outlined In Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic.") 

54174F 54F 74F 

TA = +25°C TA, Vee TA• Vee 

PARAMETER TEST CONDITIONS Vee = +5.0V Mil Com'l 
Ct.=50pF CL=50pF CL=50pF 
RL = 5000 RL = 5000 RL=5000 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay Waveform 1 6.5 
tpHL A to 8 or 8 toA Waveform 1 7.0 

IpzH Output Enable Time Waveform 2 B.O 
IpzL TIR or OE to A or'8 Waveform 3 11.0 

tpHZ Output Disable Time Waveform 2 7.5 
IpLZ TiR or OE 10 A or 8 Waveform 3 6.0 

NOTE 

Subtract 0.2n5 from minimum values for SO package. 

AC WAVEFORMS 

WAVEFORM FOR NON·INVERTING OUTPUTS 
3·STATE ENABLE TIME TO HIGH LEVEL AND 

DISABLE TIME FROM HIGH LEVEL 

Wavetorm 1 

5·336 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 3 

Signetics 

Waveform 2 

UNIT 

ns 

ns 
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LOGIC PRODUCTS 

TRANSCEIVER FAST 54/74F588 

-i'ii"i 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 'L..o7.0V 

VIN VOUT 
RL 

RL 

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 lOUT of pulse 

generators. 

Signetics 

~----------'w----------~ AMPIVI 

~~--------------~~--4------ov 

'THLI'f) 

'TLHlfri 

'TLHI',) 

'THLI'fI 

1.-,:,=--------'""!'=~-_1f_---- AMP IVI 

~----------·W----------~ 
VM::::' 1.5V 

OV 
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LOGIC PRODUCTS 

REGISTERS 

'WiI"liel.lij 

• High impedance NPN 
base inputs for reduced 
loading (20p.A in HIGH 
and LOW states) 

• Stores 16·bit·wide Data 
inputs, multiplexed 8·bit 
outputs 

• 3·State outputs (,F604) 
• Open·Coliector Outputs 

(,F605) 
• Propagation delay 10ns 

typical 
• Power supply current 

85mA typical 

DESCRIPTION 
The 'F604 contains 16 D-type edge-triggered 
data inputs. Organized as 8-bit A and 8 regis­
ters, the flip-flop outputs are connected by 
pairs to eight 2-input multiplexers. A Select 
(SA/B) input determines whether the A or 8 

FAST 54/74F604, 54/74F605 

'F604 Dual Octal Register(3~State) 
'F605 - Dual Octal Register (Open Collector) 

TYPE 
TYPICAL PROPAGATION. TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F604 10ns 85mA 

74F605 10ns 85mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc=SV :!:S%;TA=O·Cto +70·C Vcc=SV :!:10%;TA= -SS·Cto + 12SD C 

Plastic DIP N74F604N • N74F605N 

Plastic SO N74F604D • N74F605D 

Ceramic DIP 

Ceramic LLCC 

NOTE SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2Q-pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
S4/74F (U.L.) LOAD VALUE 

High/Low High/Low 

A1-Aa Inputs A 1.010.033 20",A/2OI'A 

8 1-8a Inputs 8 1.010.033 20",A/20",A 

SelectA/8 Select Inputs 1.0/0.033 20",A/20",A 

CP Clock Pulse Input (Active Rising Edge) 1.010.033 20",A/20",A 

Y1-Ya Outputs 150/40 3.0mAl24mA 

register contents are multiplexed to the eight NOTE One (1.0) FAST u",1load IS defoned as: 20.A In the HIGH state and 0.6mA on the LOW sta1e. 

PIN CONFIGURATION 

vee 

AS 

BS 

A6 

B6 

A7 

B7 

B8 

B. Y8 

Y7 

Y3 Y6 

Y2 YS 

GND Y1 

5-338 

LOGIC SYMBOL 

3 4 5 6 7 8 9 10 27 26 25 24 23 22 21 20 

SELECT 
Ala Y1 Y2 V3 Y4 Y5 V6 Y7 V8 

Vee = Pin20 
GND= Pin 10 

15131211 1611 1819 

Signetics 

LOGIC SYMBOL (IEEE/IEC) 

'F6D4 

'F6DS 

Alii 

cp 

A1 
B1 
A2 
B2 
A3 

(3) 

(' 
(5) 
(6) 
(7) 
(8) 

B3 

A4 i.~) 
B4 (27) 
AS (26) 
B5 (25) 
A6 (24) 
B6 (23) 
A7 (22) 
87 21) 
A8 20) 
B8 

Alii 

elK 

(15) 
Y1 

(13) Y2 

(12) Y3 

(11) 
Y4 

(16) V5 

(17) Y6 

(18) Y7 

(19) 
Y8 

(13) Y2 

J?l.....J-----t (12) Y3 

(11) Y4 

.E!l..J-----t (18) Y, 

(17) Y8 

(23)1----1 (18 Y7 

(19) Y8 



LOGIC PRODUCTS 

REGISTERS FAST 54/74F604, 54/74F605 

,w""n".!" 
3-state outputs. Data entered from the 10 LOGIC DIAGRAM 
inputs are selected when SAiB is LOW: data ,-------------------------------..., 
from the 11 Inputs are selected when SA/S 
is HIGH. Data enters the flip·flops on the 
rising edge of the Clock (CP) input, which 
also controls the 3·state outputs. The out· 
puts are enabled when CP is HIGH and dis­
abled when CP is LOW. 

The 'F605 contains 16 D-type edge-triggered 
flip-flops with common clock and individual 
data inputs. Organized as 8-bit A and B regis­
ters, the flip-flop outputs are connected by 
pairs to eight 2-input multiplexers. A Select 
(SA/S) inputs determines whether the A or 
B register contents are multiplexed to the 
eight open-collector outputs. Data entered 
from the 10 inputs are selected when SAiB Is 
LOW; data from the 11 inputs are selected 
when SAiB is HIGH. Data enters the flip-flops 
on the rising edge of the Clock (CP) input, 
which also controls the open-collector out­
puts. The outputs are enabled when CP is 
HIGH and disabled when CP is LOW. 

These functions are well suited for receiving 
16-blt simultaneous data and transmitting 
it as two sequential8-bit words. 

SELECT (2) 
Alii 

CP 
(1) 

Al 
(3) 

Bl 
(4) 

A2 (5) 

B2 (6) 

A3 (7) 

B3 (8) 

A4 (9) 

B4 (10) 

B5 (26) 

A6 (25) 

A8 (21) 

B8 (20) 

FUNCTION TABLE 

A1·A8 81-88 

A data Bdata 
A data Bdata 

X X 
X X 
X X 

H = HIGH level (steady state) 
L = LOW level (steady state) 

INPUTS 
SELECT AlB 

L 
H 
X 
L 
H 

Off = H If pull-up resIstor Is connected to Open-Collector output 
X = Oon't care 
Z = High-Impedance state 
t = Transition from LOW·to-HIGH level 

Signetics 

OUTPUTS 

CP Y1·Y8 

t Bdata 
t A data 
L Z or Off 
H B register stored data 
H A register stored data 
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LOGIC PRODUCTS 

REGISTERS FAST 54/74F604, 54/74F605. 

'WII""".',, 
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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5 to +7.0 -0.5 to +7.0 V 

VIN Input voltage - 0.5 to + 7.0 -0.5 to +7.0 V 

liN Input current -30to+5 '-30 to +5 mA 

VOUT Voltage applied to output in HIGH output state -0.5 to + 5.5 -0.5 to + 5.5 V 

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55 to + 125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

. UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH-level Input voltage 2.0 V 

Vil LOW-level input voltage 0.8 V 

11K Input clamp current -18 mA 

'F605 -1 mA 
10H HIGH-level output current 

'F604 -3 mA 

10l LOW-.level output current 24 mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 

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

TEST CONDITIONS1 
54174F804 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee = MIN, VIH = MIN, Mil 2.4 3.4 V 
VOH HIGH-level output voltage Vll = MAX 10H= -3mA 

Com'l 2.7 3.4 V 

Vee = MIN, VIH = MIN, IOl=20mA Mil 0.3 0.5 V 
VOL LOW-level output voltage 

Vll = MAX 'Ol=24mA Com'l 0.35 0.5 V 

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

10ZH 
Off-stage output current, 

Vee = MAX, VIH = MIN, Vo = 2.4V 2 50 p.A 
HIGH-level voltage applied 

10Zl 
Off-state output current, 

Vee = MAX, VIH = MIN, Vo=0.5V -2 -50 itA LOW-level voltage applied 

II 
Input clamp current at 

Vee = MAX, VI= 7.0V 1 mA 
maximum input voltage 

IIH HIGH-level input current Vee = MAX, VI= 2.7V 20 itA 

'll LOW-level input current Vee = MAX, VI = 0.5V -20 itA 

los Short-circuit output current3 Vee= MAX -60 -150 mA 

leeH mA 

Icc Supply current (total) Vee = MAX leel mA 

leez 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. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini­

mize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be perfonned last. 
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LOGIC PRODUCTS 

REGISTERS FAST 54/74F604, 54/74F605 

'amn"Jui·'d 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS' 
54174F605 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc= MIN, VIL = MAX, 10H= MAX, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

VIH=MIN I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vcc=MIN, VIH=MIN, VIL=MAX, 10L=MAX 0.35 0.5 V 

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

II Input current at maximum input voltage Vcc= MAX, VI= 7.0V 5 100 p.A 

IIH HIGH-Iev.el input current Vcc= MAX, VI=2.7V 20 p.A 

III LOW-level input current Vcc= MAX, VI=O.~V -20 p.A 

los Short-circuit output current3 Vcc= MAX -60 -80 -150 mA 

Supply current4 (total) I ICCH Outputs HIGH 75 100 mA 
Icc Vcc= MAX 

I Iccl Outputs LOW 85 100 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. AU typical values are .at Vee = 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed test apparatus andlor sample-snd-hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. ICCH. YIN = GND; ICCl. YIN = Open. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlines in Signetics LOGIC App Note 202, 
"Testing and Specifying FAST Logic.") 

54/74F604 54F604 74F604 

TA = + 25°C TA, TA , 

PARAMETER TEST CONDITIONS 
Vcc= +5_0V Vcc=MII Vcc=Com'l UNIT 

CL=50pF CL=50pF Cl =50pF 
RL=5000 RL=5000 RL=5000 

Min Typ Max Min Max Min Max 

f MAX Maximum clock frequency Waveform 1 100 70 80 MHz 

t plH Select AlB 
Waveform 2 

11 
tpHL (Data: A= H, B= L) 10 

ns 

t plH Select AlB 
Waveform 3 

11 
tpHL (Data: A= L, B= H) 10 

ns 

t pzH Enable time to HIGH 
Waveforms 4 & 5 

8 
tpZl Enable time to LOW 12.5 

ns 

t pHZ Disable time from HIGH 
Waveforms 4 & 5 

8 
tpLZ Disable time from LOW 12.5 

ns 

NOTE Subtract 0.2ns from mlmmum values for SO package. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202, 
"Testing and Specifing FAST Logic.") 

54/74F605 54F605 74F605 

TA= + 25°C TAo TA, 

PARAMETER TEST CONDITIONS Vcc= +5.0V Vcc= Mil Vcc=Com'l UNIT 
CL=50pF CL=50pF CL=50pF 
Rl =5000 RL=5000 RL=5000 

Min Typ Max Min Max Min Max 

f MAX Maximum clock frequency Waveform 1 100 MHz 

t pLH Select AlB 
Waveform 2 

15 
tpHL (Data: A= H, B= L) 10 

ns 

t pLH Select AlB 
Waveform 3 

15 
t pHl (Data: A= L, B= H) 10 

ns 

tpLH CP r Waveform 1 
15 

t pHL 12.5 
ns 

NOTE Subtract 0.2n8 from minimum values for SO package. 
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REGISTERS 

-am""""·'" 
AC SETUP REQUIREMENTS 

PARAMETER TEST CONDITIONS 

tw Width of Clock Pulse Waveform 1 

t. Set·UpTime Waveform 6 

th Hold Time Waveform 6 

AC WAVEFORMS 

CP 

CLOCK TO OUTPUT DELAYS 

AND CLOCK PULSE WIDTH 

Y,V----

Waveform 1 

WAVEFORM FOR NON·INVERTING OUTPUTS 

A.B 

SELECTAiB~ 

~'PHLj· ~'PL1 
Y.V \VM F 

Waveform 3 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

------yVM ).( VM 

FAST 54/74F604, 54/74F605 

Min 

5 

3 

0 

S4174F804180S S4F804180S 74F804180S 

TA= +2S0C TA'VCC TA, Vee 
Vee = +S.OV Mil Com'l 

c..=SOpF CL=SOpF CL=SOpF 
RL=SOOO RL=SOOO RL=SOOO 

Typ Max Min Max Min Max 

5 5 

3 3 

0 0 

WAVEFORM FOR INVERTING OUTPUTS 

Waveform 2 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 4 

DATA SETUP AND HOLD TIMES 

A,B 
SELECT AlB 

CP....;----

UNIT 

ns 

ns 

ns 

Y,Y \'--_-----'1 
:-t:'t. .~-,~~-.... 3.5V 

Waveform 5 VOL +0.3V Waveform 6 

VM = 1.5V 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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REGISTERS 

•• n"n,I.'" 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 'F604 

'L.o7.0V 

RL 

RL 

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. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR OPEN COLLECTOR OUTPUTS, 'F605 

Vec Vec 

VIN VOUT 

HkH ..... ~ D.U.T. t-~--r-" 

RT r RL 

':' ':' ':' ':' 

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. 

FAST 54/74F604, 54/74F605 

INPUT PULSE DEFINITIONS 

tw AMP (V) 

OV 

tTHLltf) tTLHfI,) 

tTLH(t,) tTHLfllI 

AMP (V) 

tw OV 

VM= 1.5V 

I INPUT PULSE REQUIREMENTS I 
FAMILY II-::--::::-:-lr-::-:::--r-:-:--:=-:c.,...,---.---i 

Amplitude I Rep. Ral. I Puis. Wldlh I trLH I 'THL I 
54174F I 3.0V I lMH, I 5OOn5 I 2.5n5 I 2.5n5 I 

FAMILY 

54174F 

INPUT PULSE DEFINITIONS 

~------IW-----~ AMP (V) 

~~--------------~~-1----0V 

tTHLI'I) 

tTLH(I,) 

'TLH(") 

'THLI'I) 

Ir:::~-------~::::::+-t--- AMP(Y) 

~-----tw------~ 

VM=1.5V 

OY 

INPUT PULSE REQUIREMENTS I 
Amplilud. I Rep. Rat. I Puis. Width I tTLH I tTHL I 

3.0V I lMHz I 500n5 I 2.5n5 I 2.5n5 I 
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LOGIC PRODUCTS 

TRANSCEIVERS 

'm" .. ""··" 
• High impedance NPN 

base inputs for reduced 
loading (20~ in HIGH 
and LOW states) 

• Octal bidirectional bus 
interface 

• 3·State buffer outputs 
sink 64mA 

- 'F620, inverting 
- 'F623, non·inverting 

• 1SmA source cl,lrrent 

DESCRIPTION 
The 'F623 is an octal transceiver featuring 
non-inverting 3-5tate bus-compatible out­
puts in both send and receive directions. 
The outputs are capable of sinking 64mA 
and sourcing 'up to 15mA;' providing very 
good capacitive drive characteristics. The 
'F620 is an inverting version of the 'F623. 

These octal bus transceivers are designed 
for asynchronous two-way communication 
between data buses. The control function 
implementation allows for maximum flexi­
bility in timing. 

PIN CONFIGURATION 

5·344 

54/74F620, F623 

'F620 Octal Bus Transceiver, Inverting (3·State) 
'F623 Octal Bus Transceiver, Non·lnverting (3·State) 

Type 
Typical Propagation Typical Supply Current 

Delay (Total) 

74F620 mA 

74F623 ns mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :!:5%;TA=0"Cto +70"C vcc = 5V :!: 10%; TA = - 55"C to + 125"C 

Plastic DIP N74F620N • N74F623N 

Plastic 50 N74F620D • N74F623D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip ~arrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) LOAD VALUE 

High/Low High/Low 

GBA, GAB Enable I npuls 1.01.033 20p.A/20p.A 

A,-Aa, B,-Ba 3-5tate Inputs or 1.0/.033 20p.A/20p.A 
3-5tate Outputs 50/1000 1.0mA/20mA 

NOTE: One (1.0) FAST unit load (U.l.) is defined as 20p.A in the HIGH state and a.6mA.in the LOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE) 

'F620 'F623 
'F620 

ilBA GBA 

GAB GAB 

A' B' A1 B1 

A2 B2 A2 B2 

A3 B3 A3 B. 

A' B' A' B' 

'F623 

AS B5 BS 

A8 B8 A8 B8 

A7 B7 B7 

A8 B8 

Signetics 



LOGIC PRODUCTS 

TRANSCEIVERS 

'PA",n .. I."j 
FUNCTION TABLE 

ENABLE INPUTS 

GBA GAB 

L L 

H H 

H L 

L H 

H = HIGH voltage level 
L = LOW voltage level 
(Z) = HIGH impedance (ofQ stat. 

OPERATION 

'F820 'F823 

S data to A bus B data to A bus 

A data to B bus A data to B bus 

(Z) (Z) 

B data to A bus, B data to A bus, 
Ii. data to B bus A data to B bus 

54/74F620, F623 

These devices allow data transmission 
from the A bus to the B bus or from the B 
bus to the A bus, depending upon the 
logic levels at the Enable inputs (GBA and 
GAB). The Enable inputs can be used to 
disable the device so that the buses are 
effectively Isolated. 

The dual·enable configuration gives the 
'F620 and 'F623 the capability to store 
data by simultaneous enabling of GBA and 
GAB. Each output reinforces its input in 
this transceiver configuration. Thus, when 
both control inputs are enabled and all 
other data sources to the two sets of the 
bus lines are at high impedance, both sets 
of bus lines (16 in all) will remain at their 
last states. 

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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5 to +7.0 -0.5 to + 7.0 V 

VIN Input voltage -0.5to + 7.0 -0.5 to + 7.0 V 

liN Input current -30to +5 -30 to +5 rnA 

VOUT Voltage applied to output in HIGH output state -0.5 to + 5.5 -0.5 to +5.5 V 

Current applied to output in LOW output state I At-As 48 48 rnA 
lOUT 

Bt-Bs 128 128 rnA 

TA Operating free-air temperature range -55 to + 125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 
54/74F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH·level input voltage 2.0 V 

VIL LOW·level input voltage 0.8 V 

11K Input clamp current -18 rnA 

Mil -3 rnA 
10H HIGH·level output current, At-AS 

Com'l -3 rnA 

Mil -12 rnA 
10H HIGH·level output current, Bt-B8 

Com'l -15 rnA 

Mil 20 rnA 
10L LOW·level output current, At-AS 

Com'l 24 rnA 

Mil 48 rnA 
10L LOW·level output current, Bt-B8 

Com'l 64 rnA 

Mil -55 + 125 ·C 
TA Operating free·air temperature 

Com'l 0 70 ·C 
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LOGIC PRODUCTS 

TRANSCEIVERS 54174F620. F623 

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

PARAMETER TEST CONDITIONS1 
54174F620, 622 

UNIT 
Min Typ2 Max 

Vce=MIN, VIL=MAX, Mil 2.4 V 
VOH HIGH-level output voltage, A1-As 

VIH=MIN 
IOH=-3.0mA 

Com'l 2.7 V 

IOH = -12mA Mil 2.0 V 

Vee=MIN, VIL=MAX, IOH=-15mA Com'l 2.0 V 
VOH HIGH-level output voltage, BeBs 

VIH=MIN Mil 2.4 V 
IOH=-3.0mA 

Com'l 2.7 V 

VOL LOW-level output voltage, A1-As Vee= MIN, VIH = MIN, VIL = MAX, 10L= 24mA 0.5 V 

Vee=MIN, VIL=MAX, IOL=48mA Mil 0.5 V 
VOL LOW-level output voltage, BeBs VIH = MAX IOL=64mA Com'l 0.5 V 

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

II 
Input clamp current at maximum 

Vee= MAX, VI= + 7.0V 100 /LA input voltage 

IIH HIGH-level input current Vee= MAX, VI= 2.7V 20 /LA 

IlL LOW-level input current Vee = MAX, VI= 0.5V 20 p,A 

10ZH 
Off·state output current, 

Vcc= MAX, VIH = MIN, VOUT= 2.4V 50 /LA HIGH-level voltage applied 

10ZL 
Off·state output current, 

Vcc= MAX, VIH = MIN, VOUT= 0.5V -50 /LA LOW-level voltage applied 

los Short-circuit output current3 Vec= MAX -100 -225 mA 

IceH Outputs HIGH mA 

Icc Supply current4 (total) Vec= MAX IccL Outputs LOW 143 mA 

Iccz Outputs OFF 

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. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

4. Measure ICC with outputs open, 
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TRANSCEIVERS 54/74F620, F623 

'm""'''!·1'1 
AC CHARACTERISTICS 

S4F174F S4F 74F 

TA= +2S0C TA, Vee=MiI TA, Vee = Com' I 
PARAMETER TEST CONDITIONS Vee = +S.OV CL=50pF CL=50pF UNIT 

CL = SOpF, RL = SOOO RL=5000 RL=SOOO 

t pLH Propagation delay Waveform 1, '620 
t pHL A input to B output Waveform 2, '623 

t pLH Propagation delay Waveform 1, '620 
t pHL B input to A output Waveform 2, '623 

tpzH 
Enable to HIGH 

Waveform 3 
GBA input to A output 

tpzH 
Enable to HIGH 

Waveform 3 
GAB input to B output 

tpzL 
Enable to LOW 

Waveform 4 
GBA input to A output 

t pZL 
Enable to LOW 

Waveform 4 
GAB input to B output 

tpHZ 
Disable from HIGH 
GBA input to A output Waveform 3 

tpHZ 
Disable from HIGH 

Waveform 3 
GAB input to B output 

tpLZ 
Disable from LOW 

Waveform 4 
GBA input to A output 

tpLZ 
Disable from LOW 

Waveform 4 
GAB input to B output 

NOTE 
Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

Waveform 1 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Min 

::=t.-I ...... ____ *_I~_v_:_HZ..,-I-LvoH-o.3V 
AORB !VM ~ , '--ov 

Waveform 3 

Typ Max Min Max Min Max 

6.5 
7.0 

6.5 
7.0 

8.0 

8.0 

11.0 

11.0 

7.5 

7.5 

6.0 

6.0 

WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 2 

3·STATE ENABLE TIME TO LOW L£VEL AND 
DISABLE TIME FROM LOW LEVEL 

:::~I _VM ____________ J)(VM 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

.... IpZL -I I .... IpLZ -I 
-----"\ 1~3.sV 

AORB ~~V_M _______ ~ 
LVOL+O.3V 

Waveform 4 
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LOGIC PRODUCTS 

TRANSCEIVERS 54/74F620, F623 

'am",,11,!.'ii 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

VCC t-07.0V 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 

'pZL closed 
AlJother 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. 

I FAMILY 

I 54174F 

5·348 Signetics 

~--~------IW----------~ AMP (V) 

~~--------------~~I--4------0V 

'THUIf) 

ITLH(lr) ITHL(lf) 

Jr:=-------..... "::::":::-J---t------ AMP (V) 

~----------IW----------~ 

VM=1.5V 

INPUT PULSE REQUIREMENTS 

OV 

Amplitude I Rep. Rale I Pul •• Wldlh I trLH I ITHL 

3.0V I 1MHz I 500ns I 2.5n8 I 2.5n& 



LOGIC PRODUCTS 

TRANSCEIVERS 54/74F621. F622 

'pmil,,",i.',j 'F621 Octal Bus Transceiver, Non·lnverting (Open Collector) 

• High impedance NPN 
base Inputs for reduced 
loading (20~ in HIGH 
and LOW states) 

• Octal bidirectional bus 
interface 

• Open·Collector outputs 
sink 64mA 

- 'F621, non·inverting 
- 'F622, inverting 

• 1SmA source current 

DESCRIPTION 
The 'F621 is an octal transceiver featuring 
non-Inverting Open-COllector bus-compat­
ible outputs In both send and receive direc­
tions. The outputs are capable of sinking 
64mA and sourcing up to 15mA, providing 
very good capacitive drive characteristics. 
The 'F622 is an inverting version of the 
'F621. 

These octal bus transceivers are designed 
for asynchronous two-way communication 
between data buses. The control function 
implementation allows for maximum flexi-

'F622 - Octal Bus Transceiver, Inverting (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F621 

74F622 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :!:S%;TA=O·Cto +70·C vcc = SV :!: 10%; TA = - SS·C to + 12S·C 

Plastic DIP N74F621N • N74F622N 

Plastic SO N74F621D • N74F622D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC Is 2()..pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L_) LOAD VALUE 

High/Low High/Low 

'G8A, GA8 Enable Inputs 1.010.033 20l'Al20l'A 

A1-As, 81-8s 3-State Inputs 1.010.033 . 2OI'Al20l'A 

A1-As 3-State Outputs 150/40 3.0mAl24mA 

8 1-8s 3-State Outputs 150/106.7 3.0mA/64mA 

bility in timing. NOTE 
One (1.0) FAST unit load is defined as; 20"A in the HIGH state and O.6mA in the LOW state. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE) 

'F821 'F622 'F821 

lIBA 

GAB 

A1 Bl 

ENA:!:: 1 

A2 B2 

A3 B3 

A4 B4 

'F822 

A5 B5 

AS B8 
A2 

A7 B7 A5 

AI B8 
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TRANSCEIVERS 

'm"""u-,,, 
FUNCTION TABLE 

ENABLE INPUTS 

(fBA GAB 

L L 

H H 

H L 

L H 

H = HIGH vollage level 
L = LOW voltage level 
(Z)= HIGH Impedance (off) state 

OPERATION 

'F821 'F822 

B data to A bus B data to A bus 

A data to B bus A data to B bus 

(Z) (Z) 

B data to A bus, 'EI data to A bus, 
A data to B bus A data to B bus 

54/74F621, F622 

These devices allow data transmission 
from the A bus to the B bus or from the B 
bus to the A bus, depending upon the logic 
levels at the Enable inputs (GBA and GAB). 
The Enable Inputs can be used to disable 
the device so that the buses are effectively 
isolated. 

The dual·enable configuration gives the 
'F621 and 'F622 the capability to store data 
by simultaneous enabling of~BA and GAB. 
Each output reinforces its input in this 
transceiver configuration. Thus, when both 
control Inputs are enabled and all other 
data sources to the two sets of the bus 
lines are at high impedance, both sets of 
bus lines (16 in all) will remain at their last 
states. 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5 to +7.0 -0.5 to + 7.0 V 

VIN Input voltage -0.5to +7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30to +5 mA 

VOUT Voltage applied to output in HIGH output state -0.5to +5.5 -0.5 to +5.5 V 

Current applied to output in LOW output state I A,-As 40 48 mA 
lOUT 

B,-Bs 96 128 mA 

TA Operating free·alr temperature range -55to+125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 
54/74F 

PARAMETER .UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vec Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH·level Input voltage 2.0 V 

VIL LOW-level input voltage 0.8 V 

11K Input clamp current -18 mA 

Mil -3 mA 
10H HIGH-level output current, A,-As 

Com'l -3 mA 

Mil -12 mA 
10H HIGH-level output current, B,-Bs 

Com'l -15 mA 

Mil 20 mA 
10L LOW-level output current, A,-As 

Com'l 24 mA 

LOW-level output current, 8,-8s 
Mil 48 mA 

10L 
Com'l 64 mA 

Mil -55 125 'C 
TA Operating free-air temperature 

Com'l 0 70 'C 

5·350 Signetics 



LOGIC PRODUCTS 

TRANSCEIVERS 54/74F621. F622 

'W'h,iiel.lij 

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

PARAMETER TEST CONDITIONS' 
54174F821, 822 

UNIT 
Min Typ2 Max 

HIGH·level output voltage, Vcc= MIN, VIL = MAX, Mil 2.4 3.4 V 
VOH A,-A8 VIH = MIN 10H= -3.0mA 

Com'l 2.7 3.4 V 

10H= -12mA Mil 2.0 V 

HIGH·level output voltage, Vce= MIN, VIL = MAX, 10H= -15mA Com'l 2.0 V 
VOH 

B,-B8 VIH = MIN Mil 2.4 3.4 V 
10H= -3.0mA 

Com' I 2.7 3.4 V 

VOL 
LOW·level output voltage, 

Vee = MIN, VIH=MIN, VIL=MAX, IOL=24mA 0.35 0.5 V A,-A8 

LOW·level output voltage Vee = MIN, VIL = MAX, 10L=48mA Mil 0.35 0.5 V 
VOL B,-B8 VIH=MAX 10L=64mA Com'l 0.35 0.5 V 

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

II 
Input clamp current at 

Vee = MAX, VI = + 7.0V 100 I"A maximum input voltage 

IIH HIGH·level input current Vee = MAX, VI=2.7V 20 ~ 

IlL LOW·level input current Vec= MAX, VI=0.5V -20 I"A 

los Short·cireuit output current3 Vee = MAX -100 -225 mA 

I ICCH Outputs HIGH mA 
Icc Supply current (total) Vee = MAX 

1 leeL Outputs LOW 143 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 afe at Vee= 5V, TA=25 G C. 
3. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be perfonned last. 

AC CHARACTERISTICS 
54174F 54F 74F 

TA = + 25°C TA, Vcc=MII TA, Vcc=Com'l 
PARAMETER TEST CON DITIONS Vec= +5.0V CL =50pF CL=50pF UNIT 

CL = 50pF, RL = 5000 RL=5000 RL = 5000 

Min Typ Max Min Max Min Max 

tpLH Propagation delay Waveform 2, 'F621 6.5 ns 
tpHL A to B, B to A 7.0 

tpLH Propagation delay Waveform 1, , F622 8.0 
tpHL A to B, B to A 9.0 

ns 

tpLH Propagation delay ns 
GBA input to A output Waveform 1 11.0 
GAB input to B output Waveform 2 

tpHL Propagation delay ns 
GBA input to A output Waveform 2 8.0 
GAB input to B output Waveform 1 

NOTE 
Subtract 0.2ns from minimum values for SO package. 
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TRANSCEIVERS 54/74F621, F622 

'GU"II".I" 
AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 1 Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR OPEN COLLECTOR OUTPUTS 

Vee vee 

RL 
VIN VOUT 

H~ ..... -i D.U.T. I-toll--..,...-... 

RL r RL 

-= -= -= -= -= 
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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INPUT PULSE DEFINITIONS 

tw AMP (V) 

OV 

ITHL(tf) tTLHltr) 

tTLH(tr) ITHLltt) 

AMP (V) 

tw ov 

VM=1.5V 
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ERROR DETECTION/CORRECTION FAST 54/7 4F630, 54/74F631 

'mn"ilei.'ij 
• High impedance NPN 

base input for reduced 
loading (20p.A in HIGH 
and LOW states) 

• Detects and corrects 
single·bit errors 

• Detects and flags dual· bit 
errors 

• Fast processing times: 
Write cycle: Generates 

check word in 20ns 
typical 

Read cycle: Flags 
errors in 25ns typical 

• Power dissipation 600mW 
(typical) 

• Choice of output 
configurations 

'F630: 3·State 
'F631: Open· Collector 

DESCRIPTION 

The 'F630 and 'F631 devices are 16·bit par· 
allel error detection and correction cir· 
cuits (EDACs) In 2S·pin, 600·mil packages. 
They use a modified Hamming code to 
generate a 6·bit check word from a 16·bit 
data word. This check word is stored 
along with the data word during the memo 
ory write cycle. During the memory read 
cycle, the 22·bit words from memory are 
processed by the EOACs to determine if 
errors have occurred in memory. 

Single·bit errors in the 16·bit data word are 
flagged and corrected. 

Single·bit errors in the 6·bit check word 
are flagged, and the CPU sends the EOAC 

'F630 

'F631 

16·8it Parallel Error Detection and 
Correction Circuit (3·State) 

16·8it Parallel Error Detection and 
Correction Circuit (Open·Coliector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F630 17ns 120mA 

74F631 17ns 120mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc=5V ±5%;TA =O·CIO +70·C Vcc=5V ± 10%;TA= -55·Clo + 125·C 

Plastic DIP N74F630N • N74F631N 

Plastic SO N74F6300 • N74F6310 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC Is 20-pln surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F(U.L.) 

Hlgh/Low 

So, S1 Control 1.0/0.033 

CBo-CB15 Check Bits, Input 1.010.033 

OBo-OB15 Data Bits, Input 1.0/0.033 

CBo-CB15 Check Bits, Output for 'F630 150/33.3 

CBo-CB15 Check Bits, Output for 'F631 OC/33.3 

OBo-OB15 Data Bits, Output for 'F630 150/33.3 

OBo-OB15 Data Bits, Output for 'F631 OC/33.3 

SEF,OEF Error Flags for 'F630 150/33.3 

SEF,OEF Error Flags for 'F631 OC/33.3 
NOTE 

LOAD VALUE 
Hlgh/Low 

20".A/20".A 

20".A/20".A 

20".A/20".A 

3mAl20mA 

OC/20mA 

3mA/20mA 

OCl20mA 

3mA/20mA 

OC/20mA 

One (1.0) FAST unit load Is defined as: 20p.A In the HIGH state and C.6mA In the LOW state. OC = Open Collector. 

through the correction cycle even though 
the 16·bit word is not in error. The correc· 
tion cycle will simply pass along the origi· 
nal 16·bit word in this case and produce 
error syndrome bits to' pinpoint the error· 
generating location. 

Oual·bit errors are flagged but not cor· 
rected. These dual errors may occur in any 
2 bits of the 22·bit word from memory (two 
errors in the 16·bit data word, two errors in 
the 6·bit check word, or one error in each. 
word). 

The gross·error condition of all lows or all 
highs from memory will be detected. 
Otherwise, errors in three or more bits of 
the 22·bit word are beyond the capabilities 
of these devices to detect. 

SigneHcs 
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ERROR DETECTION/CORRECTION FAST 54/74F630, 54/74F631 

'm""II,i-'N 
LOGIC DIAGRAM 

So------t FUNCTION \----t, 
SELECTOR 1---+1-. 

S,----~ __ .r-I1t1 

CHECK BITI/O 6 
CBo THRU CB, 

DATA BIT 1/0 
DBo THRU 0815 

16 

In order to be able to determine whether FUNCTION TABLE 
the data from the memory is acceptable to 
use as presented to the bus, the EDAC 
must be strobed to enable the error flags 
and the flags will have to be tested for the 

TOTAL NUMBER OF ERRORS 

zero condition. 

The first case In the error function table 
represents the normal, no-error Gondition. 
The CPU sees lows on both flags. The next 
two cases of single-bit errors require data 
correction. Although the EDAC can 
discern the single check bit error and 
ignore it, the error flags are identical to the 
single error in the l6-bit data word. The 
CPU will ask for data correction in both 
cases. An interrupt condition to the CPU 
results in each of the last three cases, 
where dual errors occur. 

ERROR DETECTION AND 
CORRECTION DETAILS 

16·Bit Data 6-Bit Checkword 

0 0 
1 0 
0 1 

1 1 

2 0 

0 2 

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

CHECK WORD BIT 
0 1 2 

CBo x x 
CB, X X 

CB2 X X 

CB3 X X X 

CB4 

CBs 
NOTE 

12 

12 

12 

3 4 

X X 

X 

X 

X X 

OE 
SEF 

ERROR 
DETECTOR DEF 

ERROR FLAGS 

SEF DEF 
DATA CORRECTION 

L L Not Applicable 

H L Correction 
H L Correction 

H H Interrupt 

H H Interrupt 

H H Interrupt 

16-BIT DATA WORD 

5 6 7 8 9 10 11 12 13 14 15 

X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X X 

X X X X X X X X 
During a memory write cycle, six check 
bits (CBo-CBs) are generated by eight­
Input parity generators using the data bits 
as defined below. During a memory read 
cycle, the 6-blt check word is retrieved 
along with the actual data. 

The six check bits are parity bits derived from the matrix of data bits as indicated by "x" for each bit. 

Error detection is accomplished as the 
6-bit check word and the l6-blt data word 
from memory are applied to internal parity 
generators/checkers. If the parity of all six 

5·354 

groupings of data and check bits is cor­
rect, it is assumed that no error has oc· 
curred and both error flags will be low. (It 
should be noted that the sense of two of 
the check bits, CBo and CB" is inverted to 
ensure that the gross-error condition of all 
lows and all highs is detected). 

Signetics 

if the parity of one or more of the check 
groups is incorrect, an error has occurred" 
and the proper error flag or flags will be 
set high. Any single error in the 16-bit data 
word will change the sense of exactly 3 
bits of the 6-blt check word. Any single er­
ror in the 6-bit check word changes the 
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ERROR DETECTION/CORRECTION 

'm""'iel.',, 
sense of only that one bit. In either case, ERROR SYNDROME TABLE 
the single-error flag will be set high while 
the dual-error flag will remain low_ ERROR LOCATION 

FAST 54/74F630. 54/74F631 

SYNDROME ERROR CODE 

Any 2-bit error will change the sense of an 
even number of check bits_ The 2-bit error 
is not correctable, since the parity tree 
can only identify single-bit errors. Both er­
ror flags are set high when any 2-bit error 

CBo CB1 CB2 CB3 CB4 CBs 

is detected. 

Three or more Simultaneous bit errors can 
fool the EDAC into believing that no error, 
a correctable error, or an uncorrectable 
error has occurred and produce erroneous 
results in all three cases. 

Error correction is accomplished by iden­
tifying the bad bit and inverting it. Identifi­
cation of the erroneous bit is achieved by 
comparing the 16-bit data word and 6-bit 
check word from memory with the new 
check word with one (check word error) or 
three (data word error) inverted bits. 

As the corrected word is made available 
on the data word I/O port, the check word 
I/O port presents a 6-bit syndrome error 
code. This syndrome code can be used to 
identify the bad memory chip. 

DBo 
DB1 
DB2 
DB3 
DB4 
DBs 
DBs 
DB7 
DBa 
DBg 
DB10 
DB11 
DB12 
DB13 
DB14 
DB1S 
CBo 
CB1 
CB2 
CB3 
CB4 
CBs 
No Error 

H = HIGH voltage level 
l = LOW voltage level 

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

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

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) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5to +7.0 -0.5to +7.0 V 

V,N Input voltage - 0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to + 5 mA 

VOUT Voltage applied to output in HIGH output state - 0.5 to + 5.5 - 0.5 to + 5.5 V 

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range - 55 to + 125 o to 70 'c 

RECOMMENDED OPERATING CONDITIONS 
54/74F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5_0 5.5 V 
Vce Supply voltage 

Com'l 4.75 5.0 5.25 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 

'F631 -1 mA 
10H HIGH-level output current 

'F630 -3 mA 

10L LOW-level output current 20 mA 

Mil -55 125 'c 
TA Operating free-air temperature 

Com'l 0 70 'c 
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LOGIC PRODUCTS 

ERROR DETECTION/CORRECTION FAST 54/74F630. 54/74F631 

'mn"n,i.'" 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74F630 54/74F631 

PARAMETER 
Typ2 Typ2 

UNIT 
.. Min Max Min Max 

Mil 2.4 3.4 V 
10H = MAX 

Com'l 2.7 3.4 V Vee = MIN, VIL = MAX, VOH HIGH-level output voltage 
VIH = MIN Mil 2.5 3.4 V 

10H = -lmA 
Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vee = MIN, VIH = MIN, VIL = MAX, 10L = MAX 0.35 0.5 0.35 0.5 V 

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

10ZH 
Off-State output current, 

Vee = MAX, VIH = MIN, Va = 2.4V 2 50 /LA HIGH-level voltage applied 

10ZL 
Off-state output current, 

Vee = MAX, VIH = MIN, Va = 0.5V -2 -50 /LA LOW-level voltage applied 

II 
Input clamp current at 

Vee = MAX, VI = 7.0V 5 100 5 100 /LA maximum input voltage 

IIH HIGH-level input current Vee = MAX, VI = 2.7V 1 20 1 20 "A 
IlL LOW-level input current Vee = MAX, VI = 0.5V -1 -20 -1 -20 /LA 

los Short-circuit output current3 Vee = MAX -60 -80 -150 -60 -80 -150 mA 

Outputs HIGH mA 

'F630 Vee = MAX, Outputs LOW mA 
Outputs open 

Outpuis at Hi-Z mA 
Icc Total supply current 

Outputs HIGH mA 
'F631 

Vee = MAX, 
Outputs open Outputs LOW 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 al Vee = 5V, TA "" 25°C. 
3, Not more than one output should be shorted at a time. For testing 'as. the use of high·speed test apparatus andlor sample-and·hold techniques are preferable in order to minimize internal 

heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and thereby cause invalid read­
ings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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LOGIC PRODUCTS 

ERROR DETECTION/CORRECTION FAST 54/74F630, 54/74F631. 

'm""""·"i 
AC ELECTRICAL CHARACTERISTICS (When measured In accordance with the procedures outlined In Signetics LOGIC App 

Note 202, "Testing and Specifying FAST Logic.") . 

S4174F630 54F630 74F630 

TA= +2SoC TA, Vce TA'VCC 

PARAMETER TEST CONDITIONS Vcc= +S.OV Mil Com' I UNIT 
CL=50pF CL=50pF CL=50pF 
RL=SOOIl RL=50011 RL=50011 

Min Typ Max Min Max Min Max 

t pLH 
Propagation delay time, LOW·to·HIGH level Waveform 1 22 ns output, DB to CB 

tpHL 
Propagation delay time, HIGH·to-LOW level Waveform 1 20 ns 
output, DB to CB 

tpLH Propagation delay time, 13 
tpHL SI to DEF, SEF Waveform 1 12 ns 

tPZH 
Output enable time to HIGH level, 

Waveform 4 12 ns 
SO toCB, DB 

tpZL 
Output enable time to LOW level, 

Waveform 3 12 ns 
SO to CB, DB 

tpHZ 
Output disable time from HIGH level, 

Waveform 4 15 ns 
SO toCB, DB 

tpLZ 
Output disable time from LOW level, 

Waveform 3 15 ns 
SO to CB, DB 

AC ELECTRICAL CHARACTERISTICS (When measured In accordance with the procedures outlined In Signetics LOGIC App 5 
Note 202, "Testing and Specifying FAST LOgic.") 

S4174F631 S4F631 74F631 

TA= +2SOC TA, Vce TA'VCC 

PARAMETER TEST CONDITIONS Vcc= +S.OV Mil Com'l UNIT 
CL=50pF CL=50pF C~=50pF 
RL=50011 RL=50011 RL=50011 

Min Typ Max Min Max Min Max 

tpLH Propagation delay time, LOW-la-HIGH level 
oulput, DB to CB 

Waveform 1 ·25 ns 

t pHL Propagation delay time, HIGH-to-LOW level 
output, DB to CB 

Waveform 1 18 ns 

tpLH Propagation delay time, SI to DEF, SEF 
16 

t pHL 
Waveform 1 11 ns 

tpHL 
Propagation delay time, HIGH-to-LOW level Waveform 1 12 ns 
output, SO to CB, DB 

tpLH 
Propagation delay time, LOW-to-HIGH level 

Waveform 1 16 ns 
output, SO to CB, DB 

NOTE 
Subtract 0.2"8 from minimum values for SO package. 

AC SETUP REQUIREMENTS 
S4174F 54F 74F 

TA= +2SOC TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vcc= +S.OV Mil Com'l UNIT 
CL=50pF CL=50pF CL=50pF 
RL=50011 RL=SOOIl RL=50011 

Min Typ Max Min Max Min Max 

ts Setup time, CB or DB to SI Waveform 2 4 ns 

th Hold time, CB or DB to SI Waveform 2 4 ns 
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LOGIC PRODUCTS 

ERROR DETECTION/CORRECTION 

'mnllll.,.,,, 

AC WAVEFORMS 

DB TO CB } . 
SI TO DEF, SEF DELAYS 
So TOCS, DB 

SEF,CB 
DEF,DB ____ ..J 

Waveform 1 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 3 

VM =1.5V 

FAST 5417 4F630. 54/74F631 

DATA SETUP AND HOLD TIMES 

Waveform 2 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

-----1fVM ~VM 
~~, DB 1_ IpZl -I 1- IPLZ -I 

·~\..V_M ____ --I~ 3.5V 

LVOL+O.3V 

Waveform 4 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 

ERROR DETECTION/CORRECTION 

·mn .. II".',J 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN·COLLECTOR 
OUTPUTS ('F631) 

Vee Vee 

VOUT 
D.U.T ...... «>11-_-.... 

RT r RL 

-= -= -= -= 

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

CHARACTERISTICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse 

Generators. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS ('F630) 

Vec ~7.0V 

RL 

RL 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 

tpZL closed 
All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS lor 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. 

FAMILY 

54FI74F 

FAST 54/74F630. 54/74F631 

INPUT PULSE DEFINITIONS 

''It AMPCV) 

OV 

ITHLCIf} ITLHClrI 

ITLHClr) ITHLCII) 

AMP CVl 

1'It OV 

VM = 1.5V 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep. Rale I Pul.e Wldlh I 'TLH I 'THL 

3.0V I 1MHz I 500ns I 2.5n8 I 2.5n8 

INPUT PULSE DEFINITIONS 

~---------IW----------~ AMP IV) 

~~----------------~l--~-----oV 
ITHL(II) ITLHllrl 

ITLHllr) 

ir:::=--------=.::"'\I.-t--- AMP IV) 

1-------IW---------.o1 

VM=1.5V 

OV 

I INPUT PULSE REQUIREMENTS 

FAMILY I Ampiliude I Rep. Rate l Pul •• Wldlh I trLH I ITHL 

54174F 1 3.0V I lMHz I 5OOno I 2.5no I 2.5no 
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LOGIC PRODUCTS 

TRANSCEIVERS/REGISTERS FAST 54/74F646, 647, 648, 649 

'1I" .. II'E"j 'F646 Octal Transceiver/Register, Non-Inverting (3-State) 
'F647 - Octal Transceiver/Register, Non-Inverting (Open Collector) 

'F648 - Octal Transceiver/Register, Inverting (3-State) 
'F649 - Octal Transceiver/Register, Inverting (Open Collector) 

• High impedance NPN 
base inputs for reduced 
loading (20~ in HIGH 
and LOW states) 

• Independent registers for 
A and B buses 

• Multiplexed real·time and 
stored data 

TYPE 

74F646 

74F647 

74F648 

74F649 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

• Choice of true and ORDERING CODE 

inverting data paths 
• Choice of 3-State or 

Open·Coliector outputs 

DESCRIPTION 
These devices consist of bus transceiver 
circuits with 3·State or Open·Coliector out· 
puts, D·type flip·flops, and control circuitry 
arranged for multiplexed transmission of 
data directly from the input bus or from the 
internal registers. Data on the A or B bus 
will be clocked into the registers as the 
appropriate clock pin goes to a HIGH logic 
level. Enable G and Direction DIR pins are 
provided to control the transceiver func· 
tion. In .the transceiver mode, data present 
at the high impedance port may be stored 
in either the A or B register, or in both. The 
Select (5) controls can multiplex stored and 
real·time (transparent mode) data. T-he 
Direction DIR determines which bus will 
receive data when the Enable G Is active 
(LOW). In the isolation mode (Enable G, 
HIGH), A data may be stored In the B reg· 
ister and/or B data may be stored in the 
A register. 

PIN CONFIGURATION 

5·360 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vcc=5V ±5%;TA=0·Clo +70·C vcc = 5V ± 10%; TA = - 55·C 10 + 125°C 

Plastic DIP N74F646N • N74F647N 
N74F648N • N74F649N 

Plastic SO 
N74F646D • N74F647D 
N74F648D • N74F649D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surface-mounted micro-miniature DIP avallable 1984. 
LLCC Is 2Q...pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

A1-As, B1-Bs Data Register A, B Inputs 1.0/1.0 

A1-As, B1-Bs Data Register A, B Outputs 150/33.3 

CPAB,CPBA Clock Pulse Inputs 1.0/1.0 

SAB,SBA Transmit/Receive Inputs 1.0/1.0 

DIR, G Output Enable Inputs 1.0/1.0 

NOTE 
One (1.0) FAST unit load is defined as: 20~A in the HIGH state and O.SmA In the LOW state. 

LOGIC SYMBOL 

LOAD VALUE 
High/Low 

20p.A/20p.A 

3mAl20mA 

20p.A/20p.A 

20p.A/20p.A 

20p.A/20p.A 

'F646, 'F647 'F648, 'F649 

CPAB 
SAB 
DIR 

23 CPBA 
22 SAB 
21 G 

Vcc = Pin24 
GND= Pin 

4 S 6 7 8 9 10 11 

A1 A2 A3 A4 AS A6 A7 A8 

20 19 18 17 16 15 14 13 

Signetics 

CPAB 
SAB 
DIR 

23 CPBA 
22 SBA 
21 'ii 

4 5 8 7 8 9 10 11 

20 19 18 17 18 15 14 13 



LOGIC PRODUCTS 

TRANSCEIVERS/REGISTERS FAST 54/74F646, 647, 648, 649 

LOGIC SYMBOL (IEEElIEC) 

'F646 

SAB 

A, 

A, 

A, 

A4 

A, 

A4 

A7 

A4 

'F648 

SAB 

A, 

A, 

A. 

A_ 

A. 

A4 

A7 

A4 

When an output function is disabled, the 
input function is still enabled and may be 
used to store and transmit data. Only one 
of the two buses, A or B, may be driven at a 

SAB 

B, 
A, 

B, A, 

B, A, 

B_ A_ 

B, A, 

B. A. 

B7 A7 

B. A. 

CPAB 
SAB 

B, 
A, 

B, A, 

B. A, 

B. A, 

B, A, 

a. A4 

a7 A7 

aa A4 

time. The following examples demonstrate 
the four fundamental bus-management 
functions that can be performed with the 
'F646, 'F647, 'F648, or 'F649. 

Signetics 

'F647 

B, 

B, 

B, 

B_ 

B, 

B. 

B7 

B. 

'F649 

B, 

B, 

B, 

B_ 

B, 

a. 

B7 

Ba 

5-361 

l~ 
I) 
i~ 
" 

5 
= 



LOGIC PRODUCTS 

TRANSCEIVERS/REGISTERS 

REAL·TIME TRANSFER 
BUS B TO BUS A 

(3) (21) (1) (23) (2) (22) 
DIR G CPAB CPBA SAS SBA 
H X X X L 

FUNCTION TABLE 

REAL·TIME TRANSFER 
BUSA TO BUS B 

(3) (21) (1) (23) (2) (22) 
DIR II CPAB CPBA SAS SBA 
H L X X L X 

FAST 54/74F646, 647, 648, 64.9 

STORAGE 

(3) (21) (1) (23) (2) (22) 
DIR G CPAB CPBA SAS SBA 
X H I I X X 

TRANSFER STORED DATA 
TO AOR B 

(3) (21) (1) (23) (2) (22) 
DIR G CPAB CPBA SAS SBA 

~ L HorL HorL ~ ~ 

INPUTS DATA I/O' OPERATION OR FUNCTION 

G DIR CPAB CPBA SAB SBA A1-A8 B1-B8 'F646, 'F647 'F648, 'F649 

H X H or L H or L X X Input Input Isolation Isolation 
H X , , X X Store A and B Data Store A and B Data 

L L X X X L 
Output Input Real Time B Data to A Bus Real Time B Data to A Bus 

L L X X X H Stored B Data to A Bus Stored B Data to A Bus 

L H X X L X 
Input Output Real Time A Data to B Bus Real Time A Data to B Bus 

L H H or L X H X Stored A Data to B Bus Stored Ii.. Data to B Bus 

*The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data Input functions are always enabled, Le., data at the bus pins will be stored 
on every low-Ie-high transition on the clock inputs. 

H = high level 
L= low level 

x = irrelevant 
1= Jow-Ia-high Jevel transition 

LOGIC DIAGRAM 

'F646, 'F647 
G (21) 

r-'OFSCHANNELS 

I 
I 
I 
I 

(4) I 
A 1 +-'-+-+-11-+ 

5·362 

I 
I H-+--ot> 
I 
I 
I 
L 

TO 7 OTHER CHANNELS 

'F648 'F649 

r-'OFSCHANNELs 

Hf-+.,..'--+ B1 

1 
I 
I 
I 

(4) I 
Al+-'-+-f-H 

I 
1+++-oI> 
1 
I 
I 
L 

Signetics 
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LOGIC PRODUCTS 

TRANSCEIVERS/REGISTERS FAST 54/74F646. 647. 648. 649 

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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage - 0.5to + 7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 rnA 
VOUT Voltage applied to output in HIGH output state -0.5 to +5.5 -0.5 to + 5.5 V 

lOUT Current applied to output in LOW output state 40 40 rnA 

TA Operating free-air temperature range -55to +125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 
54/74F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 0.8 V 

11K Input clamp current -18 rnA 

'F647, 'F649 -1 rnA 
10H HIGH-level output current 

'F646, 'F648 -3 rnA 

10L LOW-level output current 20 rnA 
Mil -55 125 ·C 

TA Operating free-air temperature 
Com'l 0 70 ·C 
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LOGIC PRODUCTS 

TRANSCEIVERS/REGISTERS FAST 54/74F646. 647; 648. 649 

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

PARAMETER TEST CONDITIONS1 
54174F646, 'F648 54174F647, 'F649 

UNIT 
Min Typ2 Max Min Typ2 Max 

Mil 2.4 3.4 V 
10H= -3mA 

Com'l 2.7 3.4 V 
VOH HIGH-level output voltage Vee = MIN, VIL = MAX, 

VIH=MIN Mil 2.5 3.4 V 
10H = -1mA 

Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vee = MIN, VIH = MIN, VIL = MAX, 10L = MAX 0.35 0.5 0.35 0.5 V 

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

10ZH 
Off-State output current, 

Vee = MAx, VIH = MIN, Vo = 2.4V 2 50 p.A 
HIGH-level voltage applied 

10ZL 
Off-state output current, 

Vee = MAX, VIH = MIN, Vo = 0.5V -2 -50 ",A 
LOW-level voltage applied 

I, 
Input clamp current at 

Vee = MAX, V, = 7.0V 5 100 5 100 ",A maximum input voltage 

IIH HIGH-level input current Vee = MAX, VI = 2.7V 1 20 1 20 p.A 

IlL LOW-level input current Vee = MAX, V, = 0.5V -1 -20 -1 -20 ",A 

los Short-circuit output current! Vee = MAX -60 -80 -150 -60 -80 -150 rnA 

Outputs HIGH mA 
'F646, Vee = MAX, Outputs LOW mA 
'F648 Outputs open 

Outputs at Hi-Z m,o 
lee Total supply current 

Outputs HIGH mA 'F647, Vee = MAX, 
'F649 Outputs open Outputs LOW 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. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus andlor sample-ancf.hold techniques are preferable in order to minimize internal 

heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and thereby cause invalid read­
ings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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LOGIC PRODUCTS 

TRANSCEIVERS/REGISTERS FAST 54174F646, 647, 648, 649 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202, 
"Testing and Specifying FAST Logic.") 

54174F648,'F648 54F646, 'F648 74F648,'F648 

TA= + 25°C TA, TA, 

PARAMETER TEST CONDITIONS Vcc= +5.0V Vcc=MII Vcc=Com'l UNIT 
CL=50pF CL=50pF CL=50pF 
RL=5000 RL=5000 RL=5000 

Min Typ Max Min Max Min Max 

tpLH Clock to bus 
Waveform 1 13 

t pHL CPBA or CPAB to A or B 13 ns 

t pLH Bus to bus 
Waveforms 2 and 3 11 ns 

tpHL A or B to B or A 11 

t pLH Select with Bus input HIGH to bus 13 ns 
t pHL SBA or SAB to A or B 13 

Waveforms 2 and 3 
IpLH Selecl wllh Bus input LOW 10 bus 13 ns 
IpHL SBA or SAB to A or B 13 

IpZH Enable to bus 13.5 ns 
IpZL G to A or B 12.5 

Waveforms 4 and 5 
IPZH Direction to bus 12.5 
IpZL DIR to A or B 12.5 

ns 

tpHZ Enable 10 bus 10.5 
I pLZ GtoAorB 10.5 

ns 

Waveforms 4 and 5 
tpHZ Direction to bus 10.5 
IpLZ DIR 10 A or B 10.5 

ns 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202, 
"Testing and Specifying FAST Logic.") 

54174F647, 'F649 54F647,'F649 74F647,'F649 

TA= +25°C TAo TA, 

PARAMETER TEST CONDITIONS Vcc= +5.0V Vcc=Mil Vcc=Com'l UNIT 
CL=50pF CL=50pF CL=50pF 
RL=5000 RL=5000 RL=5000 

Min Typ Max Min Max Min Max 

IpLH Clock 10 bus Waveform 1 
13 ns 

IpHL CPBA or CPAB 10 A or B 13 

IpLH Bus 10 bus Waveforms 2 and 3 
11 

t pHL A or B to B or A 11 
ns 

t pLH Selecl with Bus input HIGH to bus 13 
ns 

IpHL SBA or SAB to A or B 13 
Waveforms 4 and 5 

tpLH Select wilh Bus input LOW 10 bus 13 
tpHL SBA or SAB to A or B 13 

ns 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 

AC SETUP REQUIREMENTS 
54/74F 54F 74F 

TA = +25°C TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vee = +5.0V Mil Com'l 
UNIT 

CL = 50pF CL = 50pF CL = 50pF 
RL = 5000 RL = 5000 RL = 5000 

Min Typ Max Min Max Min Max 

t,. Width of clock pulse Waveform 1 4 ns 

Is Selup lime (bus 10 clock) Waveform 6 3 ns 

Ih Hold lime (bus 10 clock) Waveform 6 1 ns 
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LOGIC PRODUCTS 

TRANSCEIVERS/REGISTERS· 

AC WAVEFORMS 

CLOCK TO BUS DELAYS AND 
CLOCK PULSE WIDTH 

Waveform 1 

BUS TO BUS AND SELECT WITH BUS INPUT 
HIGH AND LOW TO BUS DELAYS 

Waveform 3 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

G. -------x v X VM 

DIR -~-t:-ZL---I---...I~-tP-LZ-~---"3.5V 
AORB \~V_M ____ ~~ .. 

Waveform 5 VOL + 0.3V 

VM= 1.5V 

FAST 54174F646, 647, 648, 649 

BUS TO BUS AND SELECT WITH BUS INPUT 
HIGH AND LOW TO BUS DELAYS 

SBA OR SAB 

AORB 

Waveform 2 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

li --XVM ).( VM '" -~'.ml. 1-.... tP-H-Z~-:f-V-OH--0.3V 
AORB . ~OV 

Waveform 4 

DATA SETUP AND HOLD TIMES 

Waveform 6 

The shaded areas indicate whim the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 

TRANSCEIVERS/REGISTERS FAST 54/74F646, 647, 648, 649 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

Vcc t......, 7.0V 

RL 

RL 

SWITCH POSITION 

TEST SWITCH 

IpLZ closed 
tpZL closed 

All other open 

DEFINITIONS 

RL = Load resislor; see AC CHARACTERISTICS lor value. 
CL = Load capacilance includes jig and probe capacilance; see AC 

CHARACTERISTICS lor value. 
RT = Termination resistance should be equal to ZOUT of pulse 

generators. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR OPEN COLLECTOR OUTPUTS 

Vec Vcc 

VOUT 
D. U. T. I-E<?-l>--,.----+ 

RT r 
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. 

FAMILY 

54f74F 

FAMILY 

54174F 

Signetics 

~----------IW----------~ AMPIVI 

~~--------------~~I--~-----ov 

ITLHU,. 

ITLHIt,I ITHLIIII 

~= ________ =~---+----- AMP IVI 

i-------IW-----------1 

VM= 1.5V 

INPUT PULSE REQUIREMENTS 

OV 

Amplitude I R.p. Ral. I Pul •• Width I tTLH I t-rHL 

3.0V I lMHz I SOOns I 2.5no I 2.5no 

INPUT PULSE DEFINITIONS 

IW AMPIVI 

ov 
ITHLilfl ITLHII,) 

ITLHII,) ITHLIIII 

AMPIVI 

IW ov 
VM=1.5V 

INPUT PULSE REQUIREMENTS 

Amplitude I Rep. Ra1. I Pulse Width I t-rLH I ITHL 

3.0V I lMHz I 5OOn5 I 2.5n5 I 2.5ns 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS FAST 54/74F655, 54/74F656 

'F655 - Octal Buffer/Line Driver with Parity, Inverting (3-State) 
'F656 - Octal Buffer/Line Driver with Parity, Non·lnverting (3-State) 

• High impedance NPN 
base input for reduced 
loading (20p.A in HIGH 
and LOW states) 

• Inverting ('F655) or non· 
inverting ('F656) outputs 

• 24'pin plastic slim dip 
(300·mil) package 

• 'F655 combines 'F240 
and 'F280 functions in 
one package 

• 'F656 combines 'F241 
and 'F280A functions in 
one package 

• Inputs on one side and 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74F655 8ns 83mA 

74F656 8ns 83mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :!: 5%; TA=O·CIO +70·C Vcc=5V :!:10%;TA= -S5·Clo + 12S·C 

Plastic DIP N74F655N • N74F656N 

Plastic 50 N74F655D • N74F656D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20'pin surface-mounted leadless chip carrier. 

outputs on the other side INPUT AND OUTPUT LOADING AND FAN.OUT TABLE 
simplify PC board layout 

• 3-State outputs 
• Outputs sink 64mA 
• 15mA source current 

DESCRIPTION 

The 'F655 and 'F656 are octal buffers and 
line drivers with parity generation/check­
ing designed to be employed as memory 
address drivers, clock drivers and bus­
oriented transmitters/receivers. These 
parts include parity generator/checker to 
improve PC board density. 

5·368 

PINS DESCRIPTION 
54/74F (U_L.) LOAD VALUE 

High/Low High/Low 

OEl> OE2, OE3 
3-5tate Output Enable 

1.0/0.033 20p.A/20p.A 
(Active LOW) 

PARITY IN Input 1.0/0.033 20p.A/20p.A 

In Input 1.0/0.033 20p.A/20p.A 

Yn, PARITY OUT Outputs 150/33 3mA/20mA 

NOTE 
One (1.0) FAST unit toad Is defined as: 20~A in t!1e HIGH state and O.6mA in the LOW state. 

PIN CONFIGURATION 

F655 

Signetics 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS 

LOGIC DIAGRAM 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS 

FUNCTION TABLE, 'F655 

INPUTS 
OUTPUT 

OE1 OE2 OE3 D 

L L L L H 
L L L H L 
H H H X Z 

FUNCTION TABLE, 'F656 

INPUTS 

OE1 OE2 

L L 
L L 
H H 

H = HIGH voltage level 
L = lOW voltage level 

OE3 

L 
L 
H 

Z = High impedance (OFF) level 
X = Don't care 

OUTPUT 
D 

L L 
H H 
X Z 

FAST 54/74F655. 54/74F656 

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) , 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to +7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

VOUT Voltage applied to output in HIGH output state -0.5 to +5.5 -0.5 to +5.5 V 

lOUT Current applied to output in LOW output state 96 128 mA 

TA Operating free-air temperature range -55 to + 125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 
54174F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 0.8 V 

11K Input clamp current -18 mA 

Mil -12 mA 
10H HIGH-level output current 

Com'l -15 mA 

Mil 48 mA 
10L LOW-level output current 

Com'l 64 mA 

Mil -55 125 ·C 
TA Operating free-air temperature 

Com'l 0 70 ·C 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS FAST 54/74F655, 54/74F656 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·alr temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
54/74F655, 'F656 

UNIT 
Min Typ2 Max 

Vce=MIN, VIH=MIN 10H= -12mA Mil 2.0 V 

VIL=MAX 10H= -15mA Com'l 2.0 V 
VOH HIGH·level output voltage 

Mil 2.4 3.4 V Vee = MIN, VIH = MIN, 
VIL = MAX 10H= -3mA 

Com'l 2.7 3.4 V 

Vce=MIN, VIH=MIN, IOL=48mA Mil 0.35 0.5 V 
VOL LOW·level output voltage 

VIL=MAX 10L=64mA Com'l 0.35 0.5 V 

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

10ZH 
Off·state output current, 

Vcc = MAX, VIH = MIN, Va = 2.4V 50 ,.A HIGH·level voltage applied 

10ZL 
Off·state output current 

Vce= MAX, VIH = MIN, Vo= 0.5V -50 ,.A LOW·level voltage applied 

II 
Input clamp current at 

Vec= MAX, VI= 7.0V 100 ,.A maximum Input voltage 

IIH HIGH·level Input current Vce= MAX, VI= 2.7V 1 20 p.A 

IlL LOW·level Input current Vee = MAX, VI = 0.5V -1 -20 ,.A 

los Short·clrcult output current3 Vee=MAX, Vo=O.OV -100 -225 mA 

IceH Outputs HIGH 45 70 mA 

lec Supply current (total) Vee= MAX IceL Outputs LOW 65 105 mA 

Icez Outputs OFF 55 95 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. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings In other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

AC CHARACTERISTICS (When measured In accordance with the procedures outlined In Signetics LOGIC App Note 202, 
"Testing and Specifying FAST Logic.") 

S4/74F 54F 74F 

TA = +2So C TA , TA , 

PARAMETER TEST CONDITIONS Vcc= +5.0V Vcc=MiI Vcc=Com'l UNIT 
CL=SOpF CL=50pF CL=50pF 
RL=50011 RL=50011 RL=50011 

Min Typ Max Min Max Min Max 

tpLH Propagation delay 
Waveform 'F655 4.0 7.5 11.5 3.5 15.0 4.0 13.0 

t pHL Data to output 2.0 3.5 5.0 1.5 6.0 2.0 5.5 
ns 

t pLH Propagation delay 
Waveform 'F656 3.0 4.0 6.5 2.5 8.0 3.0 7.0 

tpHL Data to output 4.0 6.0 9.5 3.0 12.0 4.0 11.0 
ns 

t pLH Propagation delay 
Waveform 'F655 6.5 10.0 13.0 6.0 15.0 6.5 14.0 

t pHL Data to Parity Output 8.0 11.0 14.5 7.0 18.0 8.0 16.0 
ns 

t pLH Propagation delay 
Waveform 'F656 6.5 9.0 13.0 6.0 16.0 6.5 14.0 ns 

t pHL Data to Parity Output 8.0 11.0 15.0 7.0 20.0 8.0 16.5 

t pzH Enable time to HIGH level Waveform 2 'F655 7.0 13.0 16.5 6.0 19.5 7.0 18.0 
t PZL Enable time to LOW level Waveform 3 8.0 13.0 19.5 7.5 24.0 8.0 23.0 

ns 

t pHZ Disable time from HIGH level Waveform 2 'F655 3.0 6.5 9.0 2.5 11.5 3.0 10.0 
tpLZ Disable time from LOW level Waveform 3 3.5 7.0 8.5 3.0 11.0 3.5 9.0 

ns 

t PZH Enable time to HIGH level Waveform 2 
'F656 

7.0 12.0 17.5 6.5 19.5 7.0 18.0 
tPZL Enable time to LOW level Waveform 3 8.0 12.0 18.5 7.5 23.0 8.0 21.5 

ns 

tpHZ Disable time from HIGH level Waveform 2 'F656 2.0 4.0 6.5 1.5 8.5 2.0 6.5 
tpLZ Disable time from LOW level Waveform 3 2.5 4.0 7.5 2.0 9.0 2.5 7.5 

ns 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS FAST 54/74F655, 54/74F656 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

VCC ~7.0Y 

RL 

SWITCH POSITION 

TEST SWITCH 

'PLZ closed 

'PZL 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. 

5·372 Signetics 
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LOGIC PRODUCTS 

TRANSCEIVER 

'P'41@' 

• High·impedance NPN 
base input for reduced 
loading (20p,A with HIGH 
and LOW states) 

• 24·pln plastic slim dip 
(300·mll) package 

• Combines 'F24S and 
'F280A functions In one 
package 

• 3·State outputs 
• Outputs sink 64mA 
• 1SmA source current 
• Input diodes for 

termination effects 

DESCRIPTION 

The 'F657 contains eight non-inverting 
buffers with 3-State outputs and an B-bit 
parity generator/checker, and is intended 
for bus-oriented applications. The buffers 
have a guaranteed current sinking capabil­
ity of 20mA at the A ports and 64mA at the 
B ports. The Transmit/Receive (T/R) input 
determines the direction of the data flow 
through the bidirectional transceivers. 
Transmit (active HIGH) enables data from 
A ports to B ports; Receive (active LOW) 
enables data from B ports to A ports. The 
Output Enable inputs disable both the A 
and B ports by placing them in a High-Z 
condition when either the OE input is 
HIGH or the OE input is LOW. 

PIN CONFIGURATION 

FAST 54/74F657 

Octal Bidirectional Transceiver with 8·Bit Parity 
Generator/Checker (3·State Outputs) 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

74F657 120mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V ±5%;TA=O·Cto +70·C Vcc = 5V ± 10%; TA = - 55·C to + 125·C 

Plastic DIP N74F657N 

Plastic SO N74F657D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
so package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pln surtace-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
S4/74F(U.L_l 

High/Low 

OE Output Enable Input (Active LOW) 1.010.033 

T/R Transmit/Receive Input 1.010.033 

Ao-A7 Side A, 3-State Inputs 1.010.033 

Bo-B7 Side B, 3-State Inputs 1.010.033 

Ao-A7 Side A, 3-State Outputs 150/40 

Side B, 3-State Outputs (Commercial) 750/107 
Bo-B7 

Side B, 3-State Outputs (Military) 600/BO 

PARITY Parity Output/Error Output 150/40 

NOTE 
One (1.0) FAST unit load is defined as: 20p.A in the HIGH state and O.SmA in the LOW state. 

LOAD VALUE 
High/Low 

20l'Al20l'A 

2OI'A/2OI'A 

20",A/20",A 

20",Al20",A 

3mAl24mA 

15mA/64mA 

12mAl4BmA 

3mA/24mA 

The parity generator detects whether an 
even or odd number of bits on the A ports 
are HIGH, depending on the condition of 
the Even/Odd Input. If the Even input is ac­
tive HIGH and an even number of A inputs 

are HIGH, the Parity output is HIGH. The 
parity of the data received on the B ports 
is compared with the Even/Odd input and 
the Error output is LOW if not equa\. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

2 3 4 5 6 7 8 9 

Ao A, A2 A, A4 A, Aa A7 
T/R PARITY/B8 13 

22 OE 

23 OE 

10 11 

21 20 19 18 17 16 15 14 
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LOGIC PRODUCTS 

TRANSCEIVER 

LOGIC DIAGRAM 
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FUNCTION TABLE 
INPUTS 

OUTPUT 
OE T1R 

L L Bus B Data to Bus A 
L H Bus A Data to Bus B 
H X High-Z State 
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NUMBER OF INPUTS 10-18 PARITY 
THAT ARE HIGH 

0, 2, 4, 6, 8 
1,3,5,7,9 

H = H IG H Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
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LOGIC PRODUCTS 

TRANSCEIVER FAST 54174F657 

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.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5 to +7.0 -0.5 to +7.0 V 

VIN Input voltage -0.5 to +7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 -30 to +5 rnA 

VOUT Voltage applied to output in HIGH output state -0.5 to +5.5 -0.5 to +5.5 V 

I Ao-A7 40 40 rnA 
lOUT Current applied to output in LOW output state 

I Bo-B7 128 128 rnA 

TA Operating free·air temperature range -55 to + 125 o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 
54174F 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW·level input voltage 0.8 V 
5 

= 
11K Input clamp current -18 rnA 

Mil -3 rnA 
10H HIGH-level output current, Ao-A7 parity error 

Com'l -3 rnA 

Mil -12 rnA 
10H HIGH-level output current, Bo-B7 

Com'l -15 rnA 

Mil 20 rnA 
10L LOW·level output current, Ao-A7 parity error 

Com'l 20 rnA 

Mil 48 rnA 
10L LOW·level output current, Bo-B7 

Com'l 64 rnA 

Mil -55 + 125 'C 
TA Operating free·air temperature 

Com'l 0 70 • C 
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LOGIC PRODUCTS 

TRANSCEIVER FAST 54/74F657 

'Pltug" 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherWise noted.) 

TEST CONDITIONS1 
54174F657 

PARAMETER 
Typ2 

UNIT 
Min Max 

HIGH-level output voltage, Vee = MIN, V,L = MAX, Mil 2.4 V 
VOH Ao-A7 parity error V,H=MIN 

10H= -3.0mA 
Com'l 2.7 V 

10H= -12mA Mil 2.0 V 

Vee=- MIN, V,L = MAX, 10H= -15mA Com'l 2.0 V 
VOH HIGH-level output voltage, Bo-B7 

V,H=MIN Mil 2.4 V 
10H= -3.0mA 

Com'l 2.7 V 

VOL 
LOW-level output voltage, 

Vee = MIN, V,H = MIN, V,L = MAX, IOL=20mA 0.5 V 
Ao-A7 parity error 

Vee = MIN, V,L = MAX, IOL=48mA Mil 0.55 V 
VOL LOW-level output voltage, Bo-B7 

V,H=MAX 10L=64mA Com'l 0.55 V 

V,K Input clamp voltage Vee = MIN, 1,= 1,K -0.73 -1.2 V 

I, 
Input clamp current at 

Vee = MAX, V,= + 7.0V 100 p.A 
maximum Input voltage 

I'H HIGH-level input current Vee = MAX, V,=2.7V 20 p.A 

I,L LOW-level input current Vee = MAX, V,=0.5V -20 p.A 

10ZH 
Off-state output current, 

Vee = MAX, V,H = MIN, Vo = 2.4V 50 p.A 
HIGH-level voltage applied 

10ZL 
Off-state output current, 

Vee = MAX, V,H = MIN, Vo = 0.5V -50 p.A 
LOW-level voltage applied 

los Short-circuit output current3 Vee = MAX -100 -225 mA 

Icc Supply current4 (total) Vee = MAX 120 165 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. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample·snd-hold techniques are preferable in order to mini· 

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting at a HIGH output may raise the chip temperature well above normal and 
thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be'performed last. 

4. Measure ICC with output$ open. 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App 
Note 202, "Testing and Specifying FAST Logic.") 

54/74F 54F 74F 

TA= + 25°C TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS 
Vcc= +5.0V Mil Com'l 

UNIT 
CL=50pF CL=50pF CL=50pF 
RL=50011 RL=50011 RL=50011 

Min Typ Max Min Max Min Max 

tpLH Propagation delay, An to Bn or Bn to An Waveform 1 
2.5 4.2 5.5 2.5 6.5 

tpHL 2.5 4.6 6.0 2.5 7.0 
ns 

t pLH Propagation delay, An to parity, error Waveform 1 
6.0 10 14 6.0 15.5 

tpHL 6.5 11 15.5 6.5 16.0 
ns 

t PZH Output enable time 
Waveform 2 3.0 5.3 7.0 3.0 8.0 

tpZL Waveform 3 4.5 7.9 10 4.5 11 
ns 

tpHZ Output disable time 
Waveform 2 3.0 5.0 6.5 3.0 7.5 

tpLZ Waveform 3 2.0 3.7 5.0 2.0 6.0 
ns 

NOTE 
Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 

TRANSCEIVER FAST 54/74F657 

.#'Wii¥ij 
AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

ERROR, PARITY 
An,Bn ____ _ 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

Vce t....o7.DV 

Rl 

swrrCH POSITION 

TEST SWITCH 

IpLZ closed 
IpZl closed 

All other open 

DEFINITIONS 

RL = Load .. 018to. 10 V CC; see AC CHARACTERISTICS for value. 
CL II: Load capacitance includes Jig and probe capacitance; see AC 

CHARACTERISTICS 10. value. 
~- Termination resistance should be equal to ZOUT of Pulse 

Generators. 

FAMilY 

54/74F 

Signetics 

~---------IW----------~ AMP (V) 

~------------------~'I--+-----DV 

ITHL!tf) ITLHII.) 

ITHlIII) 

J.::::=---------------::::=i:----i----- AMP IV) 

I-----------IW------i 

VM = 1.5V 

INPUT PULSE REQUIREMENTS 

DV 

Ampiliudo I Rop. R8te J Pul •• Width 1 trlH llTHl 

3.0V I 1MHz I 50Dns 1 2.5ns 1 2.5ns 
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LOGIC PRODUCTS 

16·81T SHIFT .REGISTER 

'ij'§'#.,' 
• Serial·to·parallel 

converter 
• 16·bit serial 1/0 shift 

register 
• 16·bit parallel·out 

storage register 
• Recirculating serial 

shifting 
• Recirculating parallel 

transfer 
• Common serial data 

1/0 pin 

DESCRIPTION 
The 'F673 contains a 16-bit serial-in/serial­
out shift register and a 16-bit parallel-out 
storage register. A single pin serves either 
as an input for serial entry or as a 3-state 
serial output. In the Serial-out mode, the 
data recirculates in the shift register. By 
means of a separate clock, the contents of 
the shift register are transferred to the 
storage register for parallel outputting. 
The contents of the storage register can 
also be parallel loaded back into the shift 
register. A HIGH-signal on the Chip Select 
input prevents both shifting and parallel 
transfer. The storage register may be 
cleared via STMR. 

PIN CONFIGURATION 

5·378 

FAST 54/74F673 

16·8it Shift Register (Serial·ln/Serial·Paraliel Out) 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

74F673 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=sv :!:S%;TA=O·CIO +70·C Vcc=SV :!:10%;TA= -SS·Clo +12S·C 

Plastic DIP N74F673N 

Plastic SO N74F673D 

Ceramic DIP 

CeramiC LLCC 

NOTE 
so package Is surface·mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted lead less chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

CS Chip Select Input (Active LOW) 1.0/1.0 

SHCP Shift Clock Pulse Input 1.0/1.0 
(Active Falling Edge) 

STMR Store Master Reset Input (Active LOW) 1.0/1.0 

STCP Store Clock Pulse Input 1.0/1.0 

R/W Read/Write Input 1.0/1.0 

Serial Data Input or 3.5/1.0 
SI/O 

3-State Serial Output 50/33 

0 0-015 Parallel Data Outputs 50/33 

NOTE 
One (1.0) FAST unit load is defined as: 20~A in the HIGH state and O.6mA In the LOW state. 

LOAD VALUE 
High/Low 

20I'A/0.6mA 

2OI'A/0.6mA 

20I'A/0.6mA 

2OI'A/0.6mA 

2OI'A/0.6mA 

7OI'A/0.6mA 

1.0mA/20mA 

1.0mA/20mA 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

7 8 910111314151617181920212223 

Vec = Pin 24 
GND=Pln 12 

Signetics 
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LOGIC PRODUCTS 

16-81T SHIFT REGISTER 

-i,iUM 
FUNCTIONAL DESCRIPTION 
The 16-bit shift register operates in one of 
four modes, as indicated in the Shift 
Register Operations Table_ A HIGH signal 
on the Chip Select (CS) input prevents 
clocking and forces the Serial Inputl 
Output (SilO) 3-state buffer into the high­
impedance state_ During serial shift-out 
operations, the SilO buffer is active (Le_, 
enabled) and the output data is also recir­
culated back into the shift register. When 
parallel loading the shift register from the 
storage register, serial shifting is 
inhibited. 

The storage register has an asynchronous 
MASTER RESET (STMR) input that over­
rides all other inputs and forces the 
0 0-015 outputs LOW. The storage register 
is in the Hold mode whether CS or the 
Read/Write (R/W) input is HIGH. With CS 
and R/Wboth LOW, the storage register is 
parallel loaded from the shift register. 

To prevent false clocking of the shift regis­
ter, SHCP should be in the LOW state 

FUNCTIONAL BLOCK DIAGRAM 

FAST 54/74F673 

SHIFT REGISTER OPERATIONS TABLE 

CONTROL INPUTS 

CS R/W 

H X 
L L 

L H 

L H 

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

SHCP 

X 
j 

j 

j 

1 = HIGH·ta-LOW clock transition 

STCP 

X 
X 

L 

H 

during a LOW-to-HIGH transition of CS. To 
prevent false clocking of the storage reg­
ister, STCP should be LOW during a HIGH­
to-LOW transition of CS if R/W is LOW, 
and should also be LOW during a HIGH-to­
LOW transition of R/W if CS is LOW. 

SilO OPERATING MODE 
STATUS 

High Z Hold 
Data in Serial load 

Data out 
Serial output 
with recirculation 

Active Parallel load; 
no shifting 

STORAGE REGISTER 
OPERATIONS TABLE 

CONTROL INPUTS OPERATING 
STMR CS RlW STCP MODE 

L X X X 
Reset; 
Outputs LOW 

H H X X Hold 
H X H X Hold 
H L L I Parallel Load 

f = LOW·la-HIGH clock transition 

Q15l-t---G>--~SI/O 

ruw--~:>-+--~ __ +-t-)r--------~~-------1~ ... 16 

STCP 

STMR 

Please note that this diagram is provided only for the understanding ot logic operations and should not be used to estimate propagation delays. 

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

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5to +7.0 -0_5to +7.0 V 

VIN Input voltage -0.5 to +7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

VOUT Voltage applied to output in HIGH output state - 0_5 to + Vce -0.5to + Vcc V 

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55to +125 o to 70 ·C 
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LOGIC PRODUCTS 

16·81T SHIFT REGISTER FAST 54/74F673 

'4'49 [4'M 
RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 rnA 

10L LOW·level output current 20 rnA 

Mil -55 125 ·C 
TA Operating free·air temperature 

Com'l 0 70 ·C 

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

TEST CONDITIONS1 
54174F673 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee = MIN, VIL = MAX, VIH = MIN, I Mil 2.4 3.4 V 
VOH HIGH·level output voltage 

10H= MAX I Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vee=MIN, VIH=MIN, VIL=MAX, 10L=MAX 0.35 0.5 V 

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

10ZH 
Off·state output current, 

Vee= MAX, VIH = MIN, Vo= 2.4V 2 70 p.A 
HIGH·level voltage applied 

IOZL 
Off·state output current 

Vec=MAX, VIH=MIN, Vo=0.5V -2 -650 p.A 
LOW·level voltage applied 

II 
Input current at maximum 

Vee = MAX, VI= 7.0V 5 100 p.A 
input voltage 

IIH HIGH·level input current Vee= MAX, VI= 2.7V 1 20 p.A 

IlL LOW·level input current Vee = MAX, VI = 0.5V -0.4 -0.6 rnA 

los Short·cireuit output eurrent3 Vee = MAX, Vo=O.OV -60 -80 -150 rnA 

leeH Outputs HIGH rnA 

Icc Supply current (total) Vee= MAX leeL Outputs LOW 160 rnA 

leez Outputs OFF rnA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions tor the applicable type. 
2. All typical values are at VCC=5V, TA=25°C. 
3. Not more than one output should be shorted at a time. For testing 'as. the use of high-speed test apparatus andl or sample·and·hold techniques are preferable in order to mini· 

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In an.y sequence of parameter tests, lOS tests should be performed last. 
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LOGIC PRODUCTS 

16·811 SHIFT REGISTER FAST 54/74F673 

'#'49'£'1 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined In Signetics lOGIC App Note 202 "Testing 

and Specifying FAST logic.") 

S4I74F 54F 74F 

TA= +2SoC TA'VCC TA'VCC 
PARAMETER TEST CONDITIONS Vec= +S.OV Mil Com'l 

UNIT 
CL=SOpF CL=SOpF CL=SOpF 
RL = 5000 RL=SOOO RL=SOOO 

Min Typ Max Min Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 140 MHz 

tpLH Propagation delay 
Waveform 1 7.5 13 18 

ns tpHL STCP to Qn 9.5 16 22 

tpHL 
Propagation delay 

Waveform 2 6.0 10 14 ns STMR to Q n 

tpLH Propagation delay 
Waveform 1 4.5 8.0 11 

ns tpHL SHCP to SilO 5.0 9.0 12.5 

tpZH Output enable time Waveform 3 3.0 5.0 7.0 
ns tpZL CS or RIVii to SilO Waveform 4 3.0 5.0 7.0 

tpHZ Output disable time Waveform 3 3.0 5.0 7.0 
ns tpLZ CS or RIW to SilO Waveform 4 3.0 5.0 7.0 

NOTE 
Subtract 0.2n6 from minimum values for SO package. 

AC SETUP REQUIREMENTS 

S4I74F S4F 74F 

TA= +2SOC TA'VCC TA, Vec 

PARAMETER TEST CONDITIONS Vce= +S.OV Mil Com'l 
UNIT 

CL=SOpF CL=SOpF CL=SOpF 
RL = 5000 RL=SOOO RL=SOOO 

Min Typ Max Min Max Min Max 

t.(H) Setup time, HIGH or lOW 7.0 ns 
t.(l) CS or RiVii to STCP 7.0 

Waveform 5 
th(H) Hold time, HIGH or lOW 0 ns 
th(l) CS or RIVii to STCP 0 

t.(H) Setup time, HIGH or lOW 3.0 ns 
t.(l) SilO to SHCP 3.0 

Waveform 5 
th(H) Hold time, HIGH or lOW 0 ns 
th(l) SilO to SHCP 0 

ts(H) Setup time, HIGH or lOW 5.0 ns 
t.(l) CS or RIVii to SHCP 5.0 

Waveform 5 
th(H) Hold time, HIGH or lOW 0 ns 
th(l) CS or RlW to SHCP 0 

tw(H) SHCP pulse width, 
Waveform 1 4.0 ns 

tw(l) HIGH or lOW 5.0 

tw(H) STCP pulse width, 
Waveform 1 

5.0 ns 
tw(l) HIGH or lOW 10 

tw(l) STMR pulse width lOW Waveform 2 7.0 ns 

tree 
Recovery time 

Waveform 2 10 ns 
STMR to STCP 
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LOGIC PRODUCTS 

16·811 SHIFT REGISTER 

'QlAi'4·,' 
AC WAVEFORMS 

.CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

WAVEFORM 1 

a·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

~VM )(VM cs, R/w--AI : ..... _____ -J, I' 

fAST 54/74F673 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

STMR~VM ~~V_M __________________ __ 

_ IW(LI-1 -Irec-I 
STCP __________________ -J)lr~-M-------------

WAVEFORM 2 

a·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

-'PZL -I -'OLZ1 
51/0-----.... \1 VM 

"\.. __________ ~ ~1.5V 

O.5V 

5·382 

WAVEFORM 4 

WAVEFORM 3 

DATA SETUP AND HOLD TIMES 

StiCP, STC~ _________ .... 

\'---__ T 
WAVEFORMS 

VM=1.5V 

The shaded areas indicate when the Input Is permitted to change for predictable output performance. 

Signetics 



LOGIC PRODUCTS 

16·81T SHIFT REGISTER FAST 54/74F673 

'4'Ai@4 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

Vee 'L..o7.0V 

RL 

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, 

Signefics 

~----------IW----------~ AMPlY) 

~~------------~~--+-----OY 
tTHUIII 

ITLH(t,) 

tTLHII,1 

tTHUII) 

.Jt.::::::--------"::::'d ___ +--- AMP IV) 

~----------IW----------~ 

VM=1.5V 

OV 
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LOGIC PRODUCTS 

16·81T SHIFT REGISTER 

liI"i'4'4 
• 16·bit serial I/O shift 

register 
• 16·bit parallel·in/serial. 

out converter 
• Recirculating serial 

shifting 
• Common serial data I/O 

pin 

DESCRIPTION 
The 'F674 is a 16-bit shift register with 
serial and parallel load capability and 
serial output. A single pin serves alter­
nately as an input for serial entry or as a 
3-state serial output. In the Serial-out 
mode the data recirculates in the register. 
Chip Select, Read/Write and Mode inputs 
provide control fJexibility. 

FUNCTIONAL DESCRIPTION 
The 16-bit shift register operates in one of 
four modes, as indicated in the Shift 
Register Operations Table. 

Ho/d-a HIGH signal on the Chip Select 
(CS) Input prevents clocking and forces 
the Serial Input/Output (SilO) 3-state buf­
fer into the high-impedance state. 

Serial Load-data present on the SilO pin 
shifts into the register on the falling edge 

FAST 54/7 4F67 4 

16·Bit Shift Register, Serial·Parallel·ln/Serial·Out (3·State) 

TYPE TYPICAL 'MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74F674 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V :t5%;TA=O·Cla +70·C Vcc=5V :t10%;TA= .,..55·Cla + 125·C 

Plastic DIP N74F674N 

Plastic SO N74F674D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
so package Is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pln surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F(U.L.) 

High/Low 

PO-PI5 Parallel data inputs 1.0/1.0 

CS Chip Select input (active LOW) 1.0/1.0 

CP Clock Pulse input (active (LOW) 1.0/1.0 

M Mode Select input 1.0/1.0 

R/W ReadlWrite input 1.0/1.0 

3-State Serial data input or 3.75/1.0 
SilO 

3-State Serial output 150/33 

LOAD VALUE 
High/Low 

20,..AJ0.6mA 

20I'A/0.6mA 

2OI'A/0.6mA 

2OI'A/0.6mA 

2OI'A/0.6mA 

7OI'AlO.6mA 

3.0mAl20mA 

of CP. Data enters the Qo position and NOTE 

shifts toward Q15 on successive clocks. One (1.0) FAST unit load is defined .s: 20pA in the HIGH st.te and 0.6mA in the LOW state. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

,iilrftttiliYltiiilii3 
1--< cKo P2 p. p. P8 P10 P12 P14 

CP P, P, Ps P, P9 P11 P13 PiS 
2--< 

340 

3- RIW 10 
11 

5- M 
SilO 13 

! 
14 
15 
16 
17 
18 

Vce = Pln24 
GND=Pln 12 

19 
20 
21 
22 
23 3,40 '1 
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LOGIC PRODUCTS 

16-81T SHIFT REGISTER FAST 54/7 4F67 4 

MAWM' 
Serial Output-the SilO 3-state buffer is Shift Register Operations Table 
active and the register contents are 
shifted out from 0 15 and simultaneously 
shifted back Into 00. 
Parallel Load-data present on PO-PI5 are 
entered into the register on the falling 
edge of CPo The SilO 3-state buffer is ac­
tive and represents the 0 15 output. 

To prevent false clocking, CP must be 
LOW during a LOW-to-HIGH transition of 
CS. 

FUNCTIONAL BLOCK DIAGRAM 

CONTROL INPUTS 

CS R/W 
H X 
L L 

L H 

L H 

H = HIGH voltage level 
l = LOW voltage level 

X = Don't care 
1 = HIGH-to-LOW clock transition 

M 

X 
X 

L 

H 

CP---+-+-L~ 

Rm 

SilO OPERATING MODE 
CP STATUS 

X High Z Hold 
Data in Serial load 

I Data out 
Serial output 
with recirculation 

I Active 
Parallel load; 
no shifting 

1-0->--+ Sl/O 

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.) , 

PARAMETER 54F 74F UNIT 

Vec Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 -30to +5 mA 

VOUT Voltage applied to output in HIGH output state -0.5 to +5.5 -0.5 to +5.5 V 

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55 to + 125 o to 70 ·C 

Signetics 5·385 
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LOGIC PRODUCTS 

16-BIT SHIFT REGISTER FAST 54/74F674 

'P'4i'4' 
RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 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 -3 mA 

10l LOW-level output current 20 mA 

Mil -55 125 ·C 
TA Operating free·air temperature 

Com'l 0 70 ·C 

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

TEST CONDITIONS1 
54174F674 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc= MiN, Vll= MAX, I Mil 2.4 3.4 V 
VOH HIGH·level output voltage VIH = MIN I Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vcc=MIN, VIH=MIN, Vll=MAX, 10l=MAX 0.35 0.5 V 

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

10ZH 
Off-state output current, 

Vcc=MAX, VIH=MIN, Vo=2.4V 2 70 fJ-A HIGH-level voltage applied 

lozl 
Off·state output current 

Vcc= MAX, VIH = MIN, Vo=0.5V -2 -650 p.A LOW-level voltage applied 

II 
Input current at maximum 

Vcc=MAX, VI=7.0V 5 100 p.A input voltage 

IIH HIGH-level input current Vcc=MAX, VI=2.7V 1 20 p.A 

III LOW-level input current Vcc = MAX, VI = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vcc=MAX, Vo=O.OV -60 -80 -150 mA 

ICCH Outputs HIGH mA 

Icc Supply current4 (total) Vcc= MAX Iccl Outputs LOW 80 mA 

Iccz Outputs OFF 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. Not more ,han one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample.~nd·hold techniques are preferable in oreler to min­

imize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence 01 parameter tests, lOS tests should be performed last. 
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LOGIC PRODUCTS 

16·81T SHIFT REGISTER FAST 54/7 4F67 4 

'i'WU4\i 
AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 "Testing 

and Specifying FAST Logic.") 

S4/74F S4F 74F 

TA= +2S"C TA, Vec TA,Vee 

PARAMETER TEST CONDITIONS Vec= +5.0V Mil Com'l 
UNIT 

CL=50pF CL=50pF CL=50pF 
RL=5001l RL=5001l RL=5001l 

Min Typ Max Min Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 140 MHz 

tpLH Propagation delay 
Waveform 1 

4.5 8.0 11 
tpHL CP to 5110 5.0 9.0 12.5 

ns 

tpZH Output enable time Waveform 3 3.0 5.0 7.0 
tpZL CS or R/iN to SilO Waveform 4 3.0 5.0 7.0 

ns 

tpHZ Output disable time Waveform 3 3.0 5.0 7.0 
tpLz CS or R/W to SilO Waveform 4 3.0 5.0 7.0 

ns 

NOTE 

Subtract 0.2ns from minimum values for SO package. 

AC SETUP REQUIREMENTS 

54174F 54F 74F 

TA= +2S"C TA'VCC TA, Vee 

PARAMETER TEST CON DITIONS Vee = +5.0V Mil Com'l UNIT 
CL=50pF CL=50pF CL=50pF 
RL= 500!l RL=5001l RL =5000 

Min Typ Max Min Max Min Max 

t.(H) Setup time, HIGH or LOW 7.0 ns 
t.(L) SIO toCP 7.0 

Waveform 2 
th(H) Hold time, HIGH or LOW 0 ns 
th(L) SilO to CP 0 

t.(H) Setup time, HIGH or LOW 3.0 ns 
t.(L) Pn to CP 3.0 

Waveform 2 
th(H) Hold time, HIGH or LOW 0 ns 
th(L) PN to CP 0 

t.(H) Setup time, HIGH or LOW 5.0 ns 
t.(L) R/Vii or CS to CP 5.0 

Waveform 2 
th(H) Hold time, HIGH or LOW 0 ns 
th(L) R/iii or CS to CP 0 

tw(H) CP pulse width, Waveform 1 
4.0 ns 

tw(L) HIGH or LOW 5.0 

Signetics 5·387 
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LOGIC PRODUCTS 

16·81T SHIFT REGISTER 

'Ait"" 
AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 

AND CLOCK PULSE WIDTH 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 3 

SII~'Jt 
R/W,es 

FAST 54/74F674 

DATA SETUP AND HOLD TIMES 

CP------' 

Waveform 2 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Cs, R/W~I .... VM _____ .J),(I VM 

- IpZl -I -IplZ -I 
5110 -----...... 'VM ~ 3.SV 

LVOL+O.3V 

Waveform 4 

VM=1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 

16·BIT SHIFT REGISTER FAST 54/7 4F67 4 

mAw,a 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

VCC ~7.0V 

RL 

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. 

FAMILY 

54/74F 

Signetics 

r-------tw-------t .AMPIY) 

~~--------------~~·-~---OV 

tTHWII 

ITLHlt,) tTHLltli 

b:::--------~d~+-- AMPlY) 

~---------tw----------~ 

VM= 1.5V 

OV 
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LOGIC PRODUCTS 

16·81T SHIFT REGISTER 

'iM"'!' 
• Serial· to· parallel 

converter 
• 16·bit serial 110 shift 

register 
• 16·bit parallel·out 

storage register 
• Recirculating parallel 

transfer 
• Expandable for longer 

words 

DESCRIPTION 
The 'F675 contains a 16-bit serial-in/serial­
out shift register and a 16-bit parallel-out 
storage register. Separate serial input and 
output pins are provided for expansion to 
longer words. By means of a separate 
clock, the contents of the shiH register are 
transferred to the storage register. The 
contents of the storage register can also 
be loaded back into the shift register. A 
HIGH signal on the Chip Select input pre­
vents both shifting and parallel loading. 

FUNCTIONAL DESCRIPTION 

The 16-bit shift register operates in one of 
four modes, as determined by the signals 
applied to the Chip Select (CS), Read/Write 
(R/Vii) and Store Clock Pulse (STCP) in­
puts. State changes are indicated by the 
falling edge of the Shift Clock Pulse 
(SHCP). In the Shift-right mode, data 
enters Do from the Serial Input (SI) pin and 
exits from 0 15 via the Serial Data Output 

PIN CONFIGURATION 

5·390 

FAST 54/74F675 

16·Bit Shift Register (Serial·ln/Serial·Paraliel Out) 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Tolal) 

74F675 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc = 5V ::I: 5%; TA = O·C 10 + 70·C Vcc=5V ::I: 10%; TA= -55·Clo +125·C 

Plaslic DIP N74F675N 

Plastic SO N74F675D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54F/74F (U.L.) LOAD VALUE 

High/Low High/Low 

SI Serial Data Input 1.0/1.0 201'.A/0.6mA 

CS Chip Select Input (Active 'LOW) , 1.0/1.0 2OI'A/0.6mA 

SHCP Shift Clock Pulse Input (Active Falling Edge) 1.0/1.0 2OI'A/0.6mA 

STCP Store Clock Pulse Input (Active Rising Edge) 1.0/1.0 20I'A/0.6mA 

R/W Read/Write Input 1.0/1.0 2OI'A/0.6mA 

SO Serial Data Output 50/33 1.0mAl20mA 

0 0-015 Parallel Data Outputs 50/33 1.0mAl20mA 
NOTE 
One (1.0) FAST unit load is defined as: 20~ in the HIGH stale and O.6mA in the LOW state. 

(SO) pin. In the Parallel Load mode, data 
from the storage register outputs enter 
the shift register and serial shifting is 
inhibited. 

LOGIC SYMBOL 

Vcc = Pin 24 
GND=Pin 12 

SigneHcs 

The storage register is in the Hold mode 
when either CS or RiVii is HIGH. With CS 
and R/Wboth LOW, the storage register is 
parallel loaded from the shift register on 
the rising edge of STCP. 

LOGIC SYMBOL (IEEE/IEC) 



LOGIC PRODUCTS 

16·81T SHIFT REGISTER 

'ij'fjt¥i 
To prevent false clocking of the shift regis­
ter, SHCP should be in the LOW state dur­
ing a LOW-to-HIGH transition of CS. To 
prevent false clocking of the storage reg-

SHIFT REGISTER 
OPERATIONS TABLE 

CONTROL INPUTS 

CS R/W SHCP STCP 

H X X X 
L L ! X 
L H ! L 

L H ! H 

OPERATING 
MODE 

Hold 
Sihft Right 
Shift Right 

Parallel Load; 
No Shifting 

FUNCTIONAL BLOCK DIAGRAM 

ister, STCP should be LOW during a HIGH­
to-LOW transition of CS if R/Vii is LOW, 
and should also be LOW during a HIGH-to­
LOW transition of R/W if CS is LOW. 

STORAGE REGISTER 
OPERATIONS TABLE 

INPUTS 

CS R/W STCP 

H X X 
L H X 
L L I 

H = HIGH voltage level 
L = LOW voltage level 
XX= Don't care 

OPERATING MODE 

Hold 
Hold 
Parallel Load 

t = LOW·te·HIGH clock transition 
l = HIGH·te-LOW clock transition 

51---+--+--/-=:---1 
5HCP---+--+-_~L-~ 

R/W 16 

5TCP --D~~-====iLJ 

FAST 54/74F675 

so 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 

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.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage -0.5to +7.0 -0.5to +7.0 V 

V,N Input voltage -0.5 to + 7.0 -0.5 to + 7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55to +125 o to 70 ·C 

SigneHcs 5·391 



LOGIC PRODUCTS 

16-81T SHIFT REGISTER FAST 54/74F675 

'PiijM) 
RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
S4I74F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

10L LOW·level output current 20 mA 

Mil -55 125 ·C 
TA Operating free·air temperature 

Com'l 0 70 ·C 

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

PARAMETER TEST CONDITIONS1 S4/74F67S 
UNIT 

Min Typ2 Max 

Vcc=MIN, VIL=MAX, 10H=MAX, I Mil 2.5 3.4 V 
VOH HIGH·level output voltage 

VIH=MIN J Com'l 2.7 3.4 V 

VOL LOW·level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 10L= MAX 0.35 0.5 V 

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

II Input current at maximum input voltage Vcc = MAX, VI = 7.0V 5 100 p.A 

IIH HIGH·level input current Vcc=MAX, VI = 2.7V 1 20 p.A 

IlL LOW·level input current V cc = MAX, VI = 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vcc=MAX -60 -80 -150 mA 

Icc Supply current (total) Vcc= MAX 160 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. Not more than one output should be shorted at a time. For testing lOS. the use at high-speed test apparatus andlor sample-snd-hold techniques are preferable in order to 

minimize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise tt)e chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic ") 

54/74F 54F 74F 

TA= +2S"C TA'VCC TA'VcC 

PARAMETER TEST CONDITIONS Vcc= +S.OV Mil Com'l UNIT 
CL=50pF CL=50pF CL=50pF 
RL=SOOO RL=5000 RL=5000 

Min Typ Max Min Max Min Max 

f MAX Maximum clock frequency Waveform 1 100 140 MHz 

tpLH Propagation delay Waveform 1 7.5 13 18 ns 
tpHL STCP to an 9.5 16 22 

tp~H Propagation delay Waveform 1 
4.5 8.0 11 ns 

tpHL SHCP to SO 5.0 9.0 12.5 

NOTE 
Subtract 0.2ns from minimum values for SO package. 
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LOGIC PRODUCTS 

16·81T SHIFT REGISTER FAST 54/74F675 

AC SETUP REQUIREMENTS 
S4/74F S4F 74F 

TA = +2S"C TA, Vee TA, Vee 

PARAMETER TEST CONDITIONS Vee= +5.0V Mil Com'l 
CL =50pF CL =50pF CL =50pF 
RL =50011 RL =50011 RL =50011 

Min Typ Max Min Max Min Max 

I.(H) Selup lime, HIGH or LOW 
Waveform 2 

7.0 
I.(L) CS or R/W 10 STCP 7.0 

Ih(H) Hold lime, HIGH or LOW 
Waveform 2 

0 
Ih(L) CS or R/Vii 10 STCP 0 

I.(H) Selup lime, HIGH or LOW 
Waveform 2 

3.0 
I.(L) Silo SHCP 3.0 

Ih(H) Hold time, HIGH or LOW 
Waveform 2 

0 
th(L) Silo SHCP 0 

I.(H) Selup lime, HIGH or LOW 
Waveform 2 

5.0 
I.(L) R/W or CS 10 SHCP 5.0 

Ih(H) Hold lime, HIGH or LOW Waveform 2 0 
Ih(L) R/W or CS 10 SHCP 0 

Iw(H) SHCP pulse widlh, HIGH or LOW Waveform 1 4.0 
Iw(L) 5.0 

Iw(H) STCP pulse widlh, HIGH or LOW Waveform 1 
5.0 

Iw(L) 10 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

DATA SETUP AND HOLD TIMES 

sHep 
STep 

°n'So ---...I 
Waveform 1 VM = 1.5V Waveform 2 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

Signetics 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

5·393 

5 



LOGIC PRODUCTS 

16·BIT SHIFT REGISTER 

'piglU¥." 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM· POLE OUTPUTS 

Vee 

DEFINITIONS 

RL = Load resistor to GND; 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. 

FAMILY 

54/74F 

5·394 Signetics 

FAST 54174F675 

INPUT PULSE DEFINITIONS 

'w AMP(Y) 

OY 

'THL('f) 'TLH(I,) 

tTlH(trl 'THL(ItI 

AMP(Y) 

--'W ov 

VM= I.SV 

INPUT PULSE REQUIREMENTS 

Amplitude . L Rop. Rote 1 Pul.o Width I 'TLH I 'THL 

3.0V I 'MHz J 500ns I 2.5no L 2.5n. 



LOGIC PRODUCTS 

SHIFT REGISTER 

• 16·bit parallel·to·serial 
conversion 

• 16·bit serial·in, serial·out 
• Chip Select control 
• Power supply current 

48mA typical 
• Shift frequency 110MHz 

typical 

DESCRIPTION 

The 'F676 contains 16 flip-flops with provi­
sion for synchronous parallel or serial en­
try and serial output. When the Mode (M) 
input is HIGH, information present on the 
parallel data (PO-P'S) inputs is entered on 
the falling edge of the Clock Pulse (CP) in­
put signal. When M is LOW, data is shifted 
out of the most significant bit position 
while information present on the Serial (51) 
input shifts into the least significant bit 
position. A HIGH signal on the Chip Select 
(CS) input prevents both parallel and serial 
operations. 

The 16-bit shift register operates in one of 
three modes, as indicated in the Shift Reg­
ister Operations Table. 

HOLD - a HIGH signal onthe Chip Select 
(CS) input prevents clocking, and data is 
stored in the 16 registers. 

Shift/Serial Load - data present on the 51 
pin shifts into the register on the falling 
edge of CPo Data enters the 0 0 position 
and shifts toward 0 '5 on successive 
clocks, finally appearing on the SO pin. 

PIN CONFIGURATION 

D13 

D12 

D11 

D,. 

D. 

FAST 54174F676 

'F676 16·8it Shift Register 

TYPE TYPICAL, 'MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74F676 110MHz 48mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc=5V ±5%;TA=O·CIO +70·C Vcc=5V ±10%;TA= -55·Cla + 125·C 

Plastic DIP N74F676N 

PlastiC SO N74F676D 

Ceramic DIP 

Ceramic LLCC 

NOTE: 
SO package is surface-mounted micro-miniature DIP available 1984. 
LLCC is 20-pin surface-mounted lead/ess chip carrier. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 
54/74F (U.L.) 

High/Low 

CS Chip Select Input (Active LOW) 1.0/1.0 

51 Serial Data Input 1.0/1.0 

M Mode Select Input 1.0/1.0 

Do-D,S Parallel Data Inputs 1.0/1.0 

CP Clock Pulse Input (Active Falling Edge) 1.0/1.0 

SO Serial Data Output 50/33 
NOTE 
One (1.0) FAST unit load is defined as: 20,...A In the HIGH state and C.6mA in the LOW state. 

LOAD VALUE 
High/Low 

2OI'A/0.6mA 

2OI'A/0.6mA 

20I'A/0.6mA 

2OI'A/0.6mA 

20I'A/0.6mA 

lmA/20mA 

Parallel Load - data present on Po-P '5 
are entered into the register on the falling 
edge of CPo The SO output represents the 
O,S register output. 

To prevent false clocking, CP must be 
LOW during a LOW-to-HIGH transition of 
CS. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

7 8910111314151617181920212223 

10 
11 
12 
13 

Sl 14 M 
so I. 

16 
17 ,. 
19 
20 
21 
22 
23 

2.30 
1.30 
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LOGIC PRODUCTS 

SHIFT REGISTER 

14100'#$1 
FUNCTION TABLE 

CONTROL INPUT 

CS 

H 
L 
L 

H = HI~.H voltage level 
L = LOW voltage level 
X = Don't care 

M 

X 
L 
H 

J = HIGH·to·LOW clock transition 

LOGIC DIAGRAM 

M --1.>-----1 

~-~-----L~ 
Sl--C>--------~~ 

FAST 54174F676 

OPERATING MODE 
CP 
X Hold 
j Shift/Serial Load 
I Parallel Load 

poop,. 

Q,.I----80 

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) , 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to +7.0 -0.5to +7.0 V 

VIN Input voltage -0.5 to + 7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

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

lOUT Current applied to output In. LOW output state 40 40 mA 

TA Operating free·air temperature range -55to +125 o to 70 ·C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74F 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 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 -1 mA 

IOL LOW·level output current 20 mA 

Mil -55 125 ·C 
TA Operating free·air temperature 

Com'l 0 70 ·C 
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LOGIC PRODUCTS 

SHIFT REGISTER FAST 54/74F676 

'4'4in#4 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54174F676 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee",MIN,Vll",MAX, 10H'" MAX, I Mil 2.5 3.4 V 
VOH HIGH-level output voltage 

VIH '" MIN J Com'l 2.7 3.4 V 

VOL LOW-level output voltage Vee'" MIN, VIH '" MIN, Vll '" MAX, 10l'" MAX 0.35 0.5 V 

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

II 
Input current at maximum 

VeC '" MAX, VI'" 7.0V 5 100 /LA input voltage 

IIH HIGH-level input current Vee'" MAX, VI'" 2.7V 1 20 /LA 

III LOW-level input current VeC '" MAX, VI'" 0.5V -0.4 -0.6 mA 

los Short-circuit output current3 Vee = MAX -60 -80 -150 mA 

Icc Supply current (total) Vee = MAX 48 72 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. Not more than one output should be shorted at a time. For testing lOS. the use of high-speed test apparatus andlor sample-and·hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in 5ignetics LOGIC App 
Note 202, "Testing and Specifying FAST Logic.") 

S4174F 54F 74F 

TA= +2S"C TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vee= +S.OV Mil Com'l UNIT 
Cl =50pF Cl =50pF Cl ",50pF 
Rl=SOOIl Rl=SOOIl Rl=SOOIl 

Min Typ Max Min Max Min Max 

f MAX Maximum clock frequency Waveform 1 100 110 90 MHz 

tplH Propagation delay, CP to 50 Waveform 1 4.5 9.0 11 4.5 12 ns 
tpHl 5.0 9.0 12.5 5.0 13.5 

NOTE 
Subtract 0.2n8 from minimum values for SO package. 
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LOGIC PRODUCTS 

SHIFT REGISTER 

'ij'#i'¥fi 
AC SETUP REQUIREMENTS 

PARAMETER 

t. (H) Setup time, HIGH or LOW 
ts (L) 51 to CP 

th (H) Hold time, HIGH or LOW 
th (L) 51 toCP 

Is (H) Setup time, HIGH or LOW 
ts (L) On to CP 

th (H) Hold time, HIGH or LOW 
th (L) On to CP 

Is (H) Setup time, HIGH or LOW 
ts (L) M toCP 

th (H) Hold time, HIGH or LOW 
th (L) M toCP 

t. (L) Setup time, LOW 
CS to CP 

th (H) 
Hold time. HIGH 
CS to CP 

tw (H) CP pulse width 
tw (L) HIGH or LOW 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

TEST CONDITIONS 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 2 

51, Dn 
M,Cs 

FAST 54/74F676 

S4/74F 54F 74F 

TA = +2S0C TA, Vee TA, Vee 
Vee= +S.OV Mil Com'l UNIT 

CL=50pF CL=50pF CL=SOpF 
RL=50OIl RL=SOOIl RL=50OIl 

Min Typ Max Min Max Min Max 

4.0 4.0 ns 
4.0 4.0 

4.0 4.0 ns 
4.0 4.0 

3.0 3.0 
3.0 3.0 

ns 

4.0 4.0 ns 
4.0 4.0 

4.0 4.5 ns 
6.5 7.5 

0 0 ns 
2.0 2.0 

10.0 10.0 ns 

10.0 10.0 ns 

4.0 4.0 ns 
6.0 6.0 

DATA SETUP AND HOLD TIMES 

Waveform 2 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 

SHIFT REGISTER 

'4'4i'. 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR TOTEM·POLE OUTPUTS 

Vee 

RT r RL 

-= -= -= -= -= 
DEFINITIONS 

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

TICS for value. 

RT = Termination resistance should be equal to ZOUT of Pulse Generators. 

Signetics 

FAST 54/74F676 

INPUT PULSE DEFINITIONS 

f------tw------t AMP (V) 

-~~--------------~~,-_+---OV 

ITHL(tt) 

ITLH(I,) 

ITLH(I,) 

ITHL(tf) 

~=----------------::::::_J--t_-- AMP (V) 

~-----IW'-----~ OV 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Rate I Pulse Width I tTlH I tTHL 

54/74F 3.0V I 1MHz I 500ns I 2.5ns I 2.5ns 

5·399 

5 
= 



LOGIC PRODUCTS 

8-BIT COUNTER 

'4iM';:;, 
• High impedance NPN base 

input for reduced loading 
(20ILA with HIGH and LOW 
states) 

• Multiplexed 3·state 110 ports 
• Built·in lookahead carry 

capability 
• Count frequency 100MHz 

typical . 

• Supply current 80mA 
typical 

DESCRIPTION 

FAST 54/74F779 

8·Bit Bidirectional Binary Counter(3~State) 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TotaQ 

74F779 100M Hz 70mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES PACKAGES 

Vcc=SV :l:S%;TA=O·Cto + 70·C Vcc = SV :I: 10%; TA;' - SS·C to + 12S·C 

Plastic DIP N74F779N 

Plastic SO N74F779D 

Ceramic DIP 

Ceramic LLCC 

NOTE 
SO package Is surface-mounted micro-miniature DIP available 1984. 
LLCC is 2O-pin surface-mounted leadless chip carrier. 

The 'F779 is a fully synchronous 8.stage INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
upldown counter with multiplexed 3·state 
1/0 ports for bus·oriented applications. All 
control functions (hold, count up, count 
down, synchronous load) are controlled by 
two mode pins (So, 51). The device also 
features carry lookahead for easy cascad· 
ing. All state changes are initiated by the 
riSing edge of the clock. 

PIN CONFIGURATION 

5·400 

PINS DESCRIPTION 
54174F(U.L.) LOAD VALUE 

High/Low High/Low 

Data Inputs 1.0/0.033 20"Al20"A 
1/00-1107 

Data Outputs 150/33 3mAl20mA 

50,51 , Select Inputs 1.010.033 20"Al20"A 

OE Output Enable Input (Active LOW) 1.010.033 20"Al20~ 

CET Count Enable Trickle Input (Active LOW) 1.0/0.033 20"Al20"A 

CP Clock Pulse Input (Active Rising Edge) 1.0/0.033 20"A/20"A 

TC Terminal Count Output (Active LOW) 150133 3mAl20mA 
NOTE 
One (1.0) FAST unit load is defined as: 20~ in the HIGH state and O.6mA In the lOW state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

11 10 

14 
15 12 

16 1 2 3 5 6 7 8 

Vee. Pin 13 
GND=Pln 4 
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LOGIC PRODUCTS 

8-BIT COUNTER FAST 54/74F779 

IQi¥j(4f4 
FUNCTION TABLE 

S1 SO CET 

X x X 

X X X 

L L X 

(not LL) H 

H H X 

H L L 

OE CP 

H X 

L X 

X 

X 

X 

X 

1/0a to I/0h in HIGH Z 

Flip-flop outputs appear on I/O lines 

Parallel load all flip-flops 

Hold (TC held HIGH) 

Hold 

Count up 

H = HIGH voltage level 
L = lOW voltage level 
X = Don't Care 

L H L X Count down not LL means SO and 81 should never both be LOW level 
at the same time. 

LOGIC DIAGRAM 

07 + Os + as + 04 + 03 + 02 + 01 + 00 + UP ~ 
eET TC 

07 + a. + 0, + 04 + 03 + O. + 0, + 00 + DOWN 

S1O:rf~~~ __________________ -=LO~A~D~C~0~N~T~RO~L~ 
500 

OE ~TPUT ENABLE 

CET------1 

QO + UP 

CET 
00 + DOWN 

Q, + Qo + UP 

CET 
i:I,+i:\o+DOWN 

Q. + Q, + 00 + UP 

CET 
Q.+o, +00+ DOWN 

03 + 02 + Q1 + 00 + UP 
ffi 

03 + O. + 0, + 00 + DOWN 

04 + 03 + 02 + 01 + 00 + UP 
ffi 

04 + 03 + O. + 0, + 00 + DOWN 

05 + 04 + 03 + 02 + 01 + 00 + UP 
ffi 

o. + 04 + 03 + O. + 0, + 00 + DOWN 

08 + 05 + 04 + 03 + 02 + 01 + 00 + UP 
CET 

o. + Os + 04 + 03 + O. + 0, + 00 + DOWN 

~C:=::==if.l=======i>:J.-oIOIOO 

LfiC=::::~=ir;;======t=j;:l-o 15/05 

Lfir=:~===ir.l======t=j;:l-o 1,/0, 

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) . 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -O.Sto +7.0 -O.Sto +7.0 V 

VIN Input voltage -0.5 to +7.0 -0.5 to +7.0 V 

liN Input current -30 to +5 -30 to +5 mA 

VOUT Voltage applied to output in HIGH output state -0.5 to +5.5 -0.5 to + 5.5 V 

lOUT Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55 to + 125 o to 70 ·C 
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LOGIC PRODUCTS 

8.;81T COUNTER FAST 54/74F779 

'AlinAi'M 
RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174F 

UNIT 
Min ·Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH·level input voltage 2.0 V 

Vil LOW·level input voltage 0.8 V 

11K Input elamp current -18 rnA 

10H HIGH·level output current -3 rnA 

10l LOW·level output current 20 .mA 

Mil -55 125 ~C 
TA Operating free·air temperature 

Com'l 0 70 ·C 

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

TEST CONDITIONS' 
54174F779 

PARAMETER 
Typ2 

UNIT 
Min Max 

I Mil 2.4 V 
VOH HIGH·level output voltage Vee = MIN, Vll = MAX IOH=MAX I Com'l 2.7 V 

VOL LOW·level output voltage Vee = MIN, VIH = MIN, Vil = MAX, 10l = MAX 0.35 0.5 V 

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

10ZH 
Off·state output current, 

Vee=MAX, VIH=MIN, Vo=2.4V 2 50 p.A 
HIGH·level voltage applied 

lozl 
Off·state output current 

Vee = MAX, VIH=MIN, Vo=0.5V -2 -50 p.A 
LOW·level voltage applied 

II 
Input clamp eurrent at 

Vce=MAX, VI=7.0V 0.75 1.0 p.A maximum input voltage 

IIH HIGH·level input current Vce=MAX, VI=2.7V 10 20 p.A 

III LOW·level input current Vee = MAX, VI=0.5V -0.1 -20 mA 

los Short·circuit output current3 Vcc= MAX -60 -115 -150 mA 

IceH Outputs HIGH 50 70 mA 

Ice Supply current (total) Vee= MAX leel Outputs LOW 80 100 mA 

leez Outputs Disabled 80 100 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. Not more than one output should be shorted at a time. For testing 'OS. the use of high-speed test apparatus and/~r sample-and·hold techniques are preferable in order to mini­

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and 
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be performed last. 
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LOGIC PRODUCTS 

8-BIT COUNTER FAST 54/74F779 

AC ELECTRICAL CHARACTERISTICS When measured in accordance wilh Ihe procedures outlined in Signetics LOGIC 
App Nole 202, "Testing and Specifying FAST Logic.") 

54174F 54F 74F 

TA= +25°C TA'VCC TA, Vec 

PARAMETER TEST CONDITIONS Vcc= +5.0V Mil Com'l 
UNIT 

CL=50pF CL=50pF CL=50pF 
RL=5001l RL=5001l RL=5001l 

Min Typ Max Min Max Min Max 

fMAX 
Maximum clock 

Waveform 1 80 100 70 MHz frequency 

IpLH CP 10 liOn 
Waveform 1 

3.0 2.5 ns 
IpHL CP 10 liOn 4.5 4.0 

IpLH CET 10TC 
Waveform 1 

6.0 5.0 
IpHL CPlo TC 5.0 4.0 

ns 

IpZH Oulput Enable Waveform 3 12 10 ns 
IpZL Time Waveform 4 12 10 

I pHZ Oulpul Disable Waveform 3 12 10 
I pLZ Time Waveform 4 12 10 

ns 

NOTE 
Subtract 0.2ns from minimum values for SO package. 

AC SETUP REQUIREMENTS 

54/74F 54F 74F 

TA= + 25°C TA'VCC TA'VCC 

PARAMETER TEST CONDITIONS Vce= +5.0V Mil Com'l UNIT 
Cl =50pF CL=50pF CL=50pF 
RL=5001l RL=5001l RL=5001l 

Min Typ Max Min Max Min Max 

Is (H) Dala 10 CP 
Waveform 2 5.0 5.0 ns 

Is (L) Dala 10 CP 5.0 5.0 

Ih (H) Dala 10 CP 
Waveform 2 0 0 ns 

Ih (L) Dala 10 CP 0 0 

Is (H) OE to GP 
Waveform 2 12 12 ns 

Is (L) OE to GP 12 12 

Ih(H) OE to GP 
Waveform 2 0 0 

Ih(L) OE 10 CP 
ns 

0 0 

Is (H) CET to GP 
Waveform 2 

10 10 
Is (L) CET to CP 10 10 

ns 

Ih(H) GET to CP 
Waveform 2 0 0 

Ih(L) GET to CP 0 0 
ns 

Iw(H) 
Clock pulse 

Waveform 1 5 6 ns 
widlh 
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LOGIC PRODUCTS 

8-BIT COUNTER 

AC WAVEFORMS 

CET, 
CP 

Te, 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

UOn ____ --' 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

CEl 

UOn 

ae 

CP 

FAST 54/74F779 

DATA SETUP AND HOLD TIMES 

Waveform 2 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 4 

TEST CIRCUIT FOR 3·STATE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 'L...o 7.0V 

SWITCH POSITION 

TEST SWITCH 

tpLZ closed 
tpZL closed 

All other open 

DEFINITIONS 

RL = Load realstor; 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. 

5·404 

FAMILY 

54/74F 
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tTHL(tf) tTLH(t,) 

tTHLllf) 
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~--------tw--------~ 
VM = t.5V 

INPUT PULSE REQUIREMENTS 

ov 

Amplitude I Rep. Rate I Pul •• Width I tTLH I trHL 

3.0V I 1MHz I SOOns I 2.5no I 2.5ns 
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ABSTRACT 
The development of commercially avail· 
able oxide·isolated TTL logic devices has 
significantly improved the traditional 
speed/power figures achievable In TTL 
families. One of these oxide· isolated fam· 
ilies, FAST(1), has become a broad·based 
product line offering performance charac· 
teristics Ideal for many microprocessor 
systems. The small geometries associated 
with oxlde·lsolatlon are making complex 
functions possible with very hlgh·speed 
and low·power characteristics. 

HIGH·SPEED TTL LOGIC 
The basic circuitry used for TTL LogiC has 
evolved over a period of 15 years and ar· 
rived at a set of deSigns that are optimized 
for the junction·lsolated processing tech· 
nology currently In use. These circuits 
have produced two separate familles­
one driven to high·speed and the other to 
low power. While the subject of this paper 
is primarily concerned with the hlgh·speed 
segment of the TTL marketplace, many of 
the remarks apply equally to the low· 
power segment as well. 

With today's circuitry the speed of the 
devices are fixed primarily by the node 
capacitance of the device junctions. Tak· 
ing a simplistic view of the matter, the 
speed of the device is tied to junction 
capacitance by the rule of RC time con· 
stants. This allows the speed of a function 
to be changed by varying the resistor 
sizes-the smaller the resistor, the faster 
the device. Of course there are practical 
limits to how small the resistors may be 
made without introducing other, more 
serious problems. Using the smallest 
practical resistor size creates a family 
which is basically the current Schottky 
family of high·speed logic. 

speed-even so, problems such as Icc 
spiking become large and require exten· 
slve capacitive decoupling on the board. 

Traditional Schottky TTL also suffers from 
low input breakdown voltages-on the 
order of 5.5-6.5V. This low value occurs 
because the input of the device is con· 
nected to the base of the Input transistor 
and the user sees the normal base emitter 
breakdown voltage. This requires that the 
user guard sgainst positive overshoots in 
excess of the supply voltage. It also reo 
quires that unused inputs be tied to Vcc 
through pull·up reSistors rather than con· 
nected directly to the supply. 

All of these disadvantages are not lost on 
the marketplace. In fact, Schottky TTL has 
tended to be a fairly narrow product line 
with only about one third of the types that 
exist in the Low·Power Schottky family. 
One of the reasons for this is that the high 
power dissipation limits the complexity of 
the available types. But the primary reason 
is the power Itself. With a nine to one pen· 
alty paid for the high speed of Schottky 
(over Low·Power Schottky), users have 
been reluctant to use Schottky anywhere 
but in the most critical circuit paths. 

OXIDE ISOLATION 
For some time it has been clear to both 
manufacturers and users that a process· 
ing breakthrough was needed if the tradi· 
tlonal speed·power curves of LS/S were 
ever to be changed. That breakthrough 
occurred with the advent of oxide isola· 
tion. In this process, transistors and other 
active devices are Isolated from each 
other, not by a reverse biased junction, but 
by an actual channel of oxide. This dra· 
matically reduces the size of the devices 
which in turn reduces their aSSOCiated 
capacitances. 

Reducing the capacitances has a direct 
effect on the speed/power product of the 
family. Because the capacitances of oxide­
isolated devices are far less than cor· 
responding Schottky capacitances, the 
resistors may be made iarger and still pro· 
duce RC time constants smaller than 
those of Schottky. As the resistors be­
come larger, the power dissipation is de­
creased, Icc spiking is reduced, input cur· 
rent Is lowered, and a whole new family is 
created. In addition, the combination of 
smaller geometries and lower power al· 
lows much more complex devices to be 
fabricated with commerclallY'acceptable 
yields, and hence market prices. Thus, the 
resulting logic devices offer speed in 
excess of that from current Schottky de­
vices, much lower power, and the promise 
of higher complexity due to smaller geom· 
etries and relaxed power constraints. 

FAST - ADVANCED 
SCHOTTKY TTL 

One such implementation of an oxlde·lso· 
lated TTL familly is FAST, a family optl· 
mlzed for high speed with moderate power 
consumption (see Figure 1). In this family, 
the resistor sizes have been Increased by 
about a factor of four, while the speed has 
been Increased by about 30% over Schot· 
tky. This seeming contradiction has been 
brought about by a tremendous decrease 
In junction capacitance (see Table 1) which 
has allowed the resistor sizes to be in· 
creased. As a result, FAST devices in gen· 
eral require four times less power than 
their Schottky equivalents. In fact, the 
user pays oniy a two·ta-one power penalty 
for the ultra·high speed of FAST relative to 
low·power Schottky. The basic parameters 
of the family comparing FAST,S, and LS 
are shown In Tabie 2. 

Reducing the resistor sizes to increase 
speed also increases the power dissipa· 
tion. Any Schottky iogic device consumes Table 1. Process Comparison 
about nine times more power than the 
equivalent device in low·power Schottky. 
Trying to run faster than this dissipates 
much, much more power and Introduces 
other, very undesirable phenomenon. 
Short·clrcult protection, for instance, is 
fixed by the size of the output resistor. In· 
put loading is also a function of resistor 
size-as resistors get very small, the input 
LOW requirements get large, which intro' 
duces other problems into the circuit. By 
placing the reSistor sizes where they are, 
the family achieves the highest practical 

(1)FAST IS8 trademark of Fairchild Camera and 
Instrument Corporation. 

Size of Min. Trans 

Area 

FT 

Line Resolution 

Normalized Capacitance 
Collector - Base 
Base - Emitter 
Collector - Substrate 
Metal - Substrate 

Signetics 

FP4 
ORIGINAL S " LS 

37x 51" 
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3 microns 
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x6 
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P·TYPE 
ISOlATIONt DIFFUSION ~ 

----.. il::::::::l
n
+ --}]--

WASHED EMITTER 
LS 

aAS~-_____ _ 

DIODE 

ISOPLANAR II 
FAST 

Figure 1. Oxide Isolation Brings on New, Smaller Geometries 

Table 2. Family Comparison 
FAST 74FOO 74SOO 74LSoo 

PO (mW/gate) 32.5mW 130mW 15.0mW 

tpHl 3.Sns 5.0ns 15ns 

tplH 3.9ns 4.5ns 15ns 

NOTE 
Propagation delays are all shown at Vee = + 5.0V, TA = 25°C and Cl = 15pF for comparison purposes. FAST is nor­
mally guaranteed from 4,75V-5.25V, OO_70 De, and CL = 50pF. 

Vee 

D, 

Figure 2. The BasIc Fast Gale 
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The basic FAST gate schematic is shown 
in Figure 2. It will be seen that the thresh­
old of the device Is basically set by two 
VBEs, or about 1.SV at room temperature. 
This Is considerably better than Schottky, 
with a threshold of about 1.3V, or Low 
Power Schottky with its even lower thresh· 
old of 0.95V. Thus the FAST circuitry 
presents the user with about O.SV more 
noise immunity than LS. See Figure 3. 

The squaring circuit made up of 04 in the 
emitter circuit of the phase splitter 02 Is 
used to pull charge from the base of 03 
during a LOW to HIGH transition. 04 is 
turned ON faster than output transistor 03 
can be turned OFF-it pulls the base of 
03 about 100mV below the turn·on point 
and serves to pull charge from the base of 
03 to speed the transition. A Similar func· 
tion, though basically an AC phenomenon 
is provided by the "Miller-Killer" circuitry 
made up of 07 and diodes 04·0S. Again 
during the LOW to HIGH transition, stored 
charge on 04 (acting here as a capacitor) 
provides a sharp pull·down on the base of 
03. This occurs for a very brief period, a 
couple of nanoseconds, but serves to kill 
the Icc spike that would normally appear 
here. For instance at O·C, the spike with 
the "Miller-Killer" in place is only 1.1mA 
peak-without the "Miller-Killer" the peak 
Icc reaches 3.3mA, three times larger. Our· 
ing the HIGH to LOW transition, a kicker 
diode, 03, uses charge stored in the exter­
nal load capacitance to drive through 02 
into the base of 03 and turn ON the 03 
output transistor faster. All of these cir· 
cuits are aimed at increasing the speed of 
the transitions without unduly increasing 
the Icc spiking phenomenon. 

Both the inputs and outputs of the FAST 
devices are clamped to prevent negative 
overshoots from damaging the part. In ad· 
dition, the diode input structure offers an 
inherently high breakdown voltage, 
15V-20V, as opposed to typically SV for 
normal Schottky inputs. 

The larger resistors and multiple stages of 
gain in the FAST circuits allow much 
smaller input currents. In fact, the basic 
FAST input requires only O.SmA max, 
which Is about three times less than the 
standard Schottky input. When this is 
combined wiih the 20mA sink capability of 
the output stage, an effective family fan­
out of 33 is achieved. The low input cur· 
rents also allow low-power Schottky out­
puts to drive over 10 FAST inputs to the 
commercial specs. This is a vast improve· 
ment over tile LS-S fanout interface which 
is limited by the 2mA Schottky input cur­
rents to an effective fanout of only 4 (see 



LOGIC PRODUCTS 

USING FAST LOGIC FUNCTIONS IN MICROPROCESSOR SYSTEMS APPNOTE201 

-JL 
Vee = s.OV 

. 
S.TTt 

vee = 5.DV ..... 
~ 

I \ \' FAST \ ~VAST 
LS-TTL ':\ LS.TTL: 1,\ , 
I ' ... :\ : .U 

1.0 2.0 1.0 2.0 

INPUT VOLTAGE 

Figure 3. Higher Threshold Levels for Improved Noise Immunity 

PARAMETER FAST _S_ ~ 

Input HIGH Current I," 2O"A SO"A 

Input HIGH Current, I, lOO"A@7V lmA@5.SV lOO"A@tOV 

Input LOW Current I'L O.&mA 2mA 0.4mA 

Figure 4. Reduced Input Currents 

PARAMETER FAST -L ~ 
OUTPUT SOURCE CURRENT, IOH lmA lmA 0.4mA 

OUTPUT SINK CURRENT, IOL 20mA 20mA 8mA 
(BUFFER) IOL (S41nA) (S41nA) (24mA) 

OUTPUT SHORT CIRCUIT, los 

STANDARD 
MAX lS0mA l00mA l00mA 
MIN 60mA 40mA 20mA 

BUFFERS 
MAX 225mA 225mA l00mA 
MIN l00mA SOmA 30mA 

Figure 5. Output Drive Capability 

Figures 4 and 5). Certain FAST part types 
are now available with NPN base input 
structures which reduce input LOW cur· 
rent requirements by a factor of 30-from 
a 0.6mA family standard to 20,.A. Thus, 
fanout can be Increased by a factor of 30 
in certain applications. 

The three stages of gain provide another 
advantage-high Isolation between out· 
puts and inputs. In the past, some of the 
early LS flip-flops coupled negative spikes 
on the outputs back to the Inputs and 
could latch Into the wrong state. The high 
isolation provided by the extra stage of 
gain eliminates this problem. 

The original TTL specifications were 
driven by a combination of the user's 

needs and the availability of test equip­
ment. This led to a situation where DC 
specifications were guaranteed over the 
combination of worst case supply voltage 
and temperature, but the AC propagation 
delays were only guaranteed at a nominal 
supply voltage and at room temperature. 
As a result, users were forced to derate 
the AC performance of the parts to guar­
antee operation under real-life conditions. 
Furthermore, AC performance was nor­
mally only specified with a load of 15pF, 
which is unrealistic for many applications. 

As test equipment has become more 
sophisticated, manufacturers now have 
the ability to guarantee devices for AC per· 
formance over the same ranges as the DC 
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parameters-namely across the supply 
range and temperature range simultane­
ously. In addition, the load capacitance for 
these tests has been increased to a more 
realistic 50pF. This has resulted in reduced 
special testing by customers and manu­
factures alike (see Figure 6) . 

USING FAST WITH MICRO· 
PROCESSOR SYSTEMS 

FAST has already become a wide product 
line consisting of over 120 circuit types. 

SSI 18 TYPES 
MSI 67 TYPES 
OCTALS 22 TYPES 
ERROR COR/DET 9TYPES 
MEMORIES AND 4 TYPES 
MEM-CONTROL 

The same features that make FAST attrac­
tive to the general marketplace are par­
ticularly Interesting to deSigners of micro­
processor based systems. Over 60% of 
the FAST types planned for the Signetics 
FAST product line are aimed at these 
types of systems. They are characterized 
by the heavy use of octals and specialized 
memory control and error detecting and 
correcting functions. We will now explore 
some of the devices planned for this 
family. 

In the category of octals, all of the popular 
74F240, F241, F244, and F245 buffers and 
transceivers are available. In addition, 
some of the newer types such as the 
74F620 through the 'F623 offer transceiver 
functions with slightly different control 
signals that are more closely suited to the 
control signals present in most micro­
processor systems. 

Seventeen octal latches are also planned 
for the family. These include the popular 
74F373, 'F374, 'F533, and 'F534. However 
additional functions with other capabili­
ties are also being added to the family. 
The 'F604·'F605 are classified here as 
octals, although they actually contain six­
teen latches-the outputs of those 
latches are mUltiplexed to eight outputs. 
These are Ideal for applications such as 
storing memory addresses which are then 
multiplexed Into separate row and column 
addresses for dynamic memories. Another 
use would be for interfacing sixteen-bit 
processors to eight-bit memories or 
peripherals. The 'F646, 'F647, 'F648, and 
'F649 are dual 8·blt latches with bidirec­
tionallnputs and outputs that are ideal for 
transferring data from one bus to a sec· 
ond, asynchronous bus. Because all of the 
control signals for each set of latches are 

6·3 
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,~r-----~-----'------~----~-,----~ 
'LH 

300 400 500 
LOAD CAPACITANCE - pF 

Figure 6. Prop. Delay Increase with Load Cap. 

brought out, there is a great deal of ver· 
satility built into the devices. Bidirectional 
data transfers, such as in DMA applica· 
tions, are very straightforward. In this 

Table 3. Octal Buffers and 
Transceivers 

'F240 Octal BufferlLine Driver-
Inverting, 3-State Outputs 

'F241 Octal BufferlLine Driver-
Non·lnverting, 3·State Outputs 

'F244 Octal Buffer/Line Driver-
Non·lnverting, 3·State Outputs 

'F245 Octal Transceiver-Non· 
Inverting, 3·State Outputs 

'F545 Octal Transceiver-Non· 
Inverting; 3·State Outputs 

'F588 Octal Transceiver-Non·lnvert· 
ing, IEEE·488, 3·State Outputs 

'F620 Octal Transceiver-Inverting, 
3·State Outputs 

'F621 Octal Transceiver-Non·lnvert· 
ing, Open·Collector Outputs 

'F622 Octal Transceiver-Inverting, 
Open·Collector Outputs 

'F623 Octal Transceiver-Non· 
Inverting, 3·State Outputs 

'F655 Octal Buffer/Line Drivers with 
Parity Generator/Checker-
Inverting, 3·State Outputs 

'F656 Octal Buffer/Line Drivers with 
Parity Generator/Checker-
Non·lnverting, 3·State Outputs 

'F657 Octal Transceiver with Parity 
Generator/Checker-Non· 
Inverting, 3·State Outputs 

6·4 

application, the devices can actually do 
double duty because they can also latch 
data from one bus and at a later time place 
it back on that same bus. This means that 
DMA controllers used for transfers from 
one bus to another can also funciton as 
temporary latches for DMA·driven block 

, moves within the address space on each 
bus independently of the other. 

The growing recognition of the need for 
error detection and correction in micro· 
processor systems has resulted in both 
totally new Circuits being added to the 
FAST family, as well as functions popular 
in LS and S being duplicated in FAST, but 
with added performance. For instance, the 
popular 'F280 also appears in FAST as the 
'F280A. This part features a high·imped· 
ance NPN transistor input structure and 
high:speed interior, which results in typi· 
cal propagation delays of 9ns, making it 
twice as fast as the older Schottky equiva· 
lent. Additionally, the input LOW current 
is only 20p.A, which makes it possible to 
aChieve improved fanout. 

To carry the use of parity one step further, 
a set of three octals incorporating Parity 
generator/checkers in the same package 
have been added to the family. These duo 
plicate the familiar 'F540 and 'F541 buf· 
fers and the 'F245 transceiver, but the use 
of a 24·pin, 300·mil·wide DIP package al· 
lows the equivalent of the 'F280A to be in· 
cluded with the octal function., This pro­
vides the user with automatic parity 
checking without increasing his package 
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Table 4. Octal Latches 

'F273 Octal 0 Flip·Flops-TIL Outputs 
'F373 Octal Transparent Latch-

3·State Outputs 
'F374 Octal 0 Flip·Flops-3·State 

Outputs 
'F377 Octal 0 Flip.Flops w/Clock 

Enable-TIL Outputs 
'F533 Octal Transparent Latch­

Inverting 3·State Outputs 
'F534 Octal 0 Flip·Flops-lnverting 

3·State Outputs 
'F604 Octal 2·lnput Multiplexed 

Latch-High Speed, 3·State 
Outputs 

'F605 Octal 2·lnput Multiplexed 
Latch-High Speed, Open 
Collector Outputs 

'F646 Octal Bus Transceivers and 
Registers-3·State, Non· 
Inverting Outputs 

'F647 Octal Bus Transceivers and 
Registers-Open Collector, 
Non·lnverting Outputs 

'F648 Octal Bus Transceivers and 
Registers-3·State, Inverting 
Outputs 

'F649 Octal Bus Transceivers and 
Registers-Open Collector, 
Inverting Outputs 

count and makes parity checking at the 
subsystem level both practical and inex· 
pensive. 

For those systems requiring error correc· 
tion as well as detection, several circuits 
are planned. The 'F630 and 'F631 are 16·bit 
EDACs capable of detecting and correct· 
ing single·bit errors and detecting two·blt 
errors. This is an example of the impor· 
tance of using high·speed bipolar support 
circuits in conjunciton with relatively slow 
MOS memories. Any delay in this circuit 
can introduce a WAIT state to the pro· 
cessor, because the entire operation 
should be transparent to the processor 
and must occur in the normal memory ac· 
cess. The 'F630 and 'F418 devices are 16· 
and 32·bIt Error Detection and Correction 
Circuits (EDACs). They generate 6·bit 
(,F630) and 7·bit ('F418) check words from 
16· or 32·bit words. Each check word is 
stored along with a corresponding data 
word during the memory WRITE cycle. 
During the memory READ cycle, the 22· 
or 39·bit word retrieved from the memory 
is analyzed and all single·bit errors are 
flagged and corrected, and all dual·bit er· 
rors are flagged (but not corrected). In ad· 
dition, the gross·error condition (all 1's or 
O's) is detected. 
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~ 'F646 (2) 16·BIT 
.p REGISTERED _161 

IV MEMDRY 
TRANSCEIVER V 

11 CHECK BITS .. '---

.i>. ~ 6·BIT r 'F245 
MEMORY -y' ~ 

MEMORY 

CONTROLLER 

II 
... !>-

CONTRDL BITS (2) 
'F630 ----t.., ERROR 

EDAC ---v 'F240 LOG 

V MEMORY 

Figure 7. Error Detection and Correction (Write Cycle) 

~ 'F646 (2) A 16·BIT .p REGISTERED 1'<-161 MEMORY I'F" TRANSCEIVER 

~t ---.. CHECK BITS 

Jl-ei-MEMORY 

t 
'F245 6·BIT 

CONTROLLER r-- 'r"'- MEMORY 

I CONTROL BITS (2) ~ ~ !>-

'F630 L.J., ERROR 

• EDAC ---v 'F240 LOG 
MEMORY 

FLAG BITS(2) 

Figure 8. Error Detection and Correction (Read Cycle) 

~ 
~ CORRECTED 

'F646 (2) DATA WORD 
.p REGISTERED ~61 

16·BIT 

I'F" TRANSCEIVER 
MEMORY 

~t 
ERROR 

SYNDROME 
BITS 1---.. 

MEMORY r 'F245 6·BIT 

CONTROLLER r' MEMORY 

~ I CONTROL BITS (2) .. 
'F630 L.J., ~ ERROR 

EDAC ---v 'F240 ......=......y LOG 
MEMORY 

FLAG BITS (2) 

Figure 9. Error Detection and Correction (Error Correction Mode) 
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Table 5. Error Detectionl 
Correction Functions 

'F280A 9·Bit Parity Generator/Checker 
'F655 Octal Buffer/Line Drivers with 

Parity Generator/Checker­
Inverting 3·State Outputs 

'F656 Octal Buffer/Line Drivers with 
Parity Generator/Checker­
Non-Inverting 3-State Outputs 

'F657 Octal Transceiver with Parity 
Generator/Checker-Non­
Inverting 3-State Outputs 

'F630 16-6it Error Detection and 
Correction Circuit-3-State 
Outputs 

'F631 16-6it Error Detection and 

'F401 
'F402 

Correction Circuit-Open 
Collector Outputs 
CRC Generator/Checker 
Expandable CRC Generatorl 
Checker 

'F418 32-6it Error Detection and 
Correction Circuit-3-State 
Outputs 

Many of the larger microprocessor sys­
tems are now beginning to use dual-port 
memory as a vehicle for passing data and 
parameter blocks between two or more 
processors. Although the arbitration cir­
cuitry for this operation is fairly straight­
forward when static memories are used, it 
becomes very involved with dynamic mem- -6 
ories because of the attendant problems 
of dynamic memory refresh. As a result, 
dual-port memory tends to be imple-
mented with static RAMs, which are com-
paratively expensive and only available in 
smaller sizes. 

The 'LS764 from Signetics is not a memo 
ber of the FAST family, but has speed that 
approaches FAST performance and pro­
vides a combination of dynamic memorv 
refresh and the dual-port bus arbitration 
circuitry in a single 40-pin package. All of 
the handshaking signals are provided so 
that any microprocessor may be used in 
conjunction with dynamic RAMs up to 
256K. In effect, there are actually three in­
puts to the controller-the first and high· 
est priority is the refresh counter. The 
other two are the memory request lines 
from the processors. Memory grant sig­
nals are returned to the processors and 
may be used to select address buffers so 
that the multiplexing of addresses be· 
tween the two processors is done by the 
3-state octals directly. Multiplexing of the 
address lines into row and column ad­
dresses is done internally within the con­
troller. As a result, a complete 256K-byte 
dual-port memory can be implemented 

6·5 
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with only the controller and eight RAM 
chips. The maximum size Qf the memory 
that can be driven by one controller is set 
by the maximum output capacitance that 
can be saf.ely driven by any output-
256pF. The input capacitance of 256K 
NMOS DRAM is on the order of 8pF. This 
brings the effective fanout of the control· 

6·6 

ler to 32 and the maximum memory size to 
1M byte. 

SUMMARY 

The FAST family of oxide-isolated TTL has 
addressed the problems of interfacing 
high·performance microprocessors to the 
rest of the system. The family has been 

Signefics 

optimized for octal functions that com­
bine simple buffer and transceivers with 
other, more complex functions such as 
error detection and correction, specialized 
memory contrOl. circuits, and dual-bus 
data transfer functions. 
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TESTING AND SPECIFYING FAST LOGIC 

INTRODUCTION 

FAST(1) Advanced Schottky TTL is a 
second generation Schottky logic family 
that utilizes advanced oxide-isolation 
techniques to increase the speed and 
decrease the power dissipation beyond 
the levels achievable with conventional 
junction-isolated families. The improved 
performance of the family is exhibited in 
two ways - first, the speed and power 
characteristics of the devices are 
improved, and second, the conditions 
under which speed and power are speci­
fied are much tighter. For instance, LS 
and S TTL families offer AC limits only at 
a nominal +5.00V Vcc supply voltage 
and at room temperature, 25° C. By con­
trast, FAST guarantees improved AC 
performance and specifies that perfor­
mance over a supply variation of +5.00V 
±5% and at temperatures from 0° to 
70° C. Thus the designer no longer 
needs to derate his propagation delays 
from the data sheet limits to compensate 
for speed degradation over the temper­
ature range. 

With every advance of this magnitude, 
there arise new considerations that must 
be kept in mind both by the system 
designer and· the user setting up test 
procedures. FAST is no exception, and it 
is these considerations that will be 
addressed in this application note. This 
paper represents an attempt to describe 
the way the FAST logic parts are speci­
fied, why they are spec'd in the way they 
are, and how the parts may be tested in 
the qualification lab and at incoming 
inspection to verify their performance. 

THE FAST DATA SHEET 
PHILOSOPHY 
Signetics FAST data sheets have been 
configured with an eye to quick use­
ability ... they are self contained and 
should require no reference to other sec­
tions for information. The typical propa­
gation delays listed althe top ofthe page 
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 max fre­
quency of operation, but in any event 
this number is a 5.00V - 25° C typical 
specification. The ICC typical current 
shown in that same specification block is 
the average current (in the case of a gate, 
this will be the average of the ICCH and 
Iccl currents) at room temperature and 
Vee= 5.00V. It represents the total current 

[lIFAST Is a trademark of Fairchild Camera and 
Instrument Corporation. 

through the package, not the current 
through individual functions. 

Other considerations are the FANOUT 
AND LOADING TABLES. Some manu­
facturers relate these numbers in terms 
of 7400 gate loads ... Signetics feels 
that FAST is unlikely to be mixed with 
other logic families and so gives the load­
ing factors in terms of FAST unit loads. A 
FAST unit load is defined to be 0.6 mA in 
the LOW state and 20 J.l.A in the HIGH 
state. Thus in the case of the 74FOO gate, 
the inputs are specified as 1 Ful (FAST 
unit load) each ... the outputs need a 
little explanation. The standard FAST 
output is specified with an IOL sink cur­
rent of 20 mA and an IOH of -1.0 mAo 
Thus the fanout of this gate in the LOW 
state is 20 mAlO.6 mA or 33 FAST unit 
loads. In the HIGH state the fanout is 1 
mAl20 J.l.Aor50 FAST unit loads. In each 
case, the Fanout and Loading Table on 
the Signetics data sheets states the 
HIGH/LOW fanout numbers ... thus the 
74FOO output fanout is specified as 50/33 
Ful. 

ABSOLUTE MAXIMUM 
RATINGS 
The ABSOLUTE MAXIMUM RATINGS 
TABLE carries the maximum limits to 
which the part can be subjected without 
damaging it ... there is no implication 
that the part will function at these 
extreme conditions. Thus, specifications 
such as the most negative voltage that 
may be applied to the outputs only guar­
antees that if less than -0.5V isapplied to 
the output pin, after that voltage is 
removed the part will still be functional 
and its useful life will not have been short­
ened - it is difficult to imagine the 
meaning of the term "functionality" 
WHILE that voltage is applied to the 
output. 

Input voltage and output voltage specs 
ill this table reflect the device breakdown 
voltages in the positive direction (+7.0V) 
and the effect of the clamping diodes in 
the negative direction (-Q.5V). 

RECOMMENDED OPERATING 
CONDITIONS 

The RECOMMENDED OPERATING 
CONDITIONS TABLE has a dual­
purpose. In one sense, it sets some 
environmental conditions (operating 
free-air temperature), and in another, it 
sets the conditions under which the lim­
its set forth in the DC ELECTRICAL 
CHARACTERISTICS TABLE and AC 
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ELECTRICAL CHARACTERISTICS 
TABLE will be met. Another way of look­
ing at this table is to think of it, not as a 
set of limits guaranteed by Signetics, but 
as the conditions Signetics uses to test 
the parts and guarantee that they will 
then meet the limits set forth in the DC 
and AC ELECTRICAL CHARACTERIS­
TICS TABLES. 

Some care must be used in interpreting 
the numbers in this table. Signetics feels 
strongly that the specifications set forth 
in a data sheet should reflect as accu­
rately as possible the operation of the 
part in an actual system. In particular, 
the input threshold values of VIH and VIL 
can be tested by the user with parametric 
test equipment ... if VIH and VIL are 
applied to the inputs, the outputs will be 
at the voltages guaranteed by the DC 
Electrical Characteristics Table. There is 
a tendency on the part of some users to 
use VIH and VIL as conditions applied to 
the inputs to test the part for functional­
ity in a "truth-table exerciser" 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 VIH and VIL conditions 
are done fairly slowly, on the order of 
milliseconds, and any noise present at 
the inputs has settled out before the out­
puts are measured. But in functionality 
testing, the outputs are examined much 
faster, before the noise on the inputs has 
settled out and the part has assumed its 
final and correct ou~put state. Thus VIH 
and VIL should never be used in testing 
the functionality of any TTL part includ­
ing FAST. For these types of tests input 
voltages of +4.5V and O.OV should be 
used for the HIGH and LOW states 
respectively. 

In no way does this imply that the del(i­
ces 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 
large amounts of noise typically present 
at the test heads of automated test 
equipment with cables that may at timea 
reach several feet. The situation in a sys­
tem on a PC board is less severe than in a 
noisy production environment. 

DC ELECTRICAL 
CHARACTERISTICS 

This table reflects the DC limits used by 
Signetics during its testing operations 
and conducted under the conditions set 
forth under the RECOMMENDED 
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OPERATING CONDITIONS TABLE. 
VOH, for example, is guaranteed to be no 
less than 2.7V when tested with Vee = 
+4.7SV, VIH = 2.0V, VIL = O.BV, across. the 
temperature range from 0° to 70° C, and 
with an output current of 10H = -1.0 mAo 
In this table, one sees the heritage of the 
original junction-isolated Schottky fami­
ly ... VOL = O.SV at 10L = 20 mAo This 
gives the user a guaranteed worst-case 
LOW state noise immunityofO.3V.ln the 
HIGH state the noise immunity is 0.7V 
worst case. Although at first glance it 
would seem one-sided to have greater 
noise immunity in the HIGH state than in 
the LOW, this is a useful state of affairs. 
Because the impedance of an output in 
the HIGH state is generally much higher 
than in the LOW state, more noise 
immunity in the HIGH state is needed. 
This is because the noise source couples 
noise onto the output connection of the 
device - that output tries to pull the 
noise source down by sinking the energy 
to ground or to Vee depending on the 
state. The ability of the output to do that 
is determined by its output impedance. 
The lower half of the output stage is a 
very low impedance transistor which can 
effectively pull the noise source down. 
Because of the higher impedance of the 
upper stage of the output, it is not as 
effective in shunting the noise energy to 
Vee, so that an extra 0.4V of noise 
immunity in the HIGH state compen­
sates for the higher impedance. The 
result is a nice balance of sink and drive 
current capabilities with the optimum 
amount of noise immunity in both states. 

II, the maximum input current at maxi­
mum input voltage, is a measure of the 
input leakage current at the guaranteed 
minimum input breakdown voltage of 
7.0V. Although some users consider this 
to be a test of the input breakdown itself, 
that voltage is typically over 1SV. At 
room temperature, this leakage current 
should be less than 10 p.A. 

Short-Circuit Output Current is a 
parameter that has appeared on digital 
data sheets since the inception of inte­
grated circuit logic devices, but the 
meaning and implications of that spec 
have totally changed. Originally los was 
an attempt to reassure the user that if a 
stray oscilloscope probe accidentally 
shorted an output to ground the device 
would not be damaged. In this manner, 
an extremely long time was associated 
with the los test. However, thermally 
induced malfunctions could occur after 
several seconds of sustained test. 
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Over a period of time, los became a 
measure of the ability of an output to 
charge line capacitance. Assume a 
device is driving a long line and is in the 
LOW state. When ttie output is switched 
HIGH, the rise time of the output wave­
form is limited by the rate at which the 
line capaCitance can be charged to its 
new state of VOH. At the instant that the 
output switches, the line capacitance 
looks like a short to ground. los is the 
current demanded by the capacitive load 
as the voltage begins to rise and the 
demand decreases. We now reach the 
critical point in our discussion. The full 
value of los need only be supplied for a 
few hundred microseconds at most, 
even with 1.0 p.Fd of line capacitance tied 
to the output, a load that is unrealistically 
high by several orders of magnitude. 

The effect of a large los surge through 
the relatively small transistors that make 
up the upper part of the output stage is 
not serious, AS LONG AS THAT CUR­
RENT IS LIMITED TO A SHORT 
DURATION. lf the hard short is allowed 
to remain, the full los current will flow 
through that output state and may cause 
functional failure or damage to the struc­
ture. A test induced failure may occur if 
the los test time is excessive. As long as 
the los condition is very brief, typically 
SO ms or less with ATE equipment, the 
local heating does not reach the point 
where damage or functional failures 
might occur. As we have already seen, 
this is considerably longer than the time 
of the effective current surge that must be 
supplied by the device in the case of 
charging line capacitance. The Signetics 
data sheet limits for los reflectlhecondi­
tions that the part will see in the system 
- full los spikes for extremely short 
periods of time. Problems could occur if 
slow test equipment or test methods 
ground an output for too long a time 
causing functional failure or damage. 

ACTESTING 

FAST data sheets carry several types of 
AC information. The AC CHARACTER­
ISTICS TABLE contains the guaranteed 
limits when tested under the conditions 
set forth under the AC TEST CIRCUITS 
AND WAVEFORMS. In some cases, the 
test conditions are further defined by the 
AC SETUP CONDITIONS - this is gen­
erally the case with counters and 
flip-flops where setup and hold times are 
involved. All of the AC Characteristics 
are guaranteed with SO pF load capaCi­
tances. One of the sets of limits is spec'd 
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at 25° C and +5.00V Vee - these relate 
closely to the standard Schottky specs 
which are under similar conditions but 
use only 15 pF load capacitances. While 
these numbers are convenient for com­
paring the two families, keep in mind that 
using full 50 pF loads with the Schottky 
devices would add several nanoseconds 
to· their propagation delays. These 
numbers are ideal for checking out test 
jigs and correlating data since they do 
not involve temperature or supply vol­
tage spreads. For system design, full 
specifications are included that include 
temperature and supply voltage varia­
tions - in one case the military ranges 
and in the other, the commercial ranges. 

AC TEST JIGS AND SETUPS 

Each FAST data sheet spells out the test 
circuit used to check AC performance, 
the waveforms, meaurement pOints, rep 
rate, test loads, etc. But these are only 
the quantifiable variables involved in this 
testing. There is another more complex 
side to the issue - test jigs and equip­
ment setups. 

To get an appreciation for the problems 
involved in testing FAST, consider these 
facts. The output rise and fall times on 
FAST outputs are very sharp. Translat­
ing these edge rates into the effective 
sine wave equivalents generates fre­
quencies on the order of several 
hundred MHz. At these frequencies, 
attention to RF phenomena is required. 

Because of these RF frequencies, it is 
necessary to have an AC test jig that has 
minimal modifying effect on the input 
and output waveforms. To do this the jig 
must be constructed properly. The fol­
lowing items are key in dealing with AC 
jig construction. 

DECOUPLING CAPACITORS 

Signetics uses high quality capacitors 
that have good RF qualities to decouple 
the power supply lines on the test jig, 
right at the Vee pin to the ground plane. 
Three capacitors with absolute min­
imum lead length are used. These are 
one each, 1 p.Fd dipped tantalum, 0.1 
p.Fd dipped tantalum or ceramic, and 
.002 p.Fd ceramic. 

GROUNDING 

One of the biggest contributors to wave­
form degradation is improper 
grounding. In reference to the test jig, 
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the grounding is best done with a large 
ground plane that is directly connected 
to the ground pin of the test socket. The 
Signetics AC test jig is constructed out 
of solid copper and provides an excel­
lent ground to the pin and prevents 
ground loops, which are problems on 
most jigs constructed out of PC board 
material. The metal surface of the 
Signetics jig also provides a very low in· 
ductance, low resistance ground path. In 
this type of construction, the stray ground 
currents are negligible and the part is pro· 
vided with a very "clean" environment. 

WIRING 

The next concern is getting the input 
signal to the part and the output signal to 
the measurement system. The main 
requirement at this point is to keep the 
wires to the socket as short as possible, 
thereby reducing inductance and reflec· 
tlons. At the same time the wires should 
be close to the ground plane to maintain a 
somewhat constant impedance over the 
entire length. Wire should be 18 gauge to 
minimize inductance and to facilitate jig 
construction. The length of wire on each 
pin should be identical to provide uniform 
jig delay. 

JIG DELAY 

One factor that must be considered 
when taking measurements on the jig is 
the delay introduced by the jig itself. This 
delay will now be described. The stimu­
lus (generator) Is monitored by a probe 
at the point where the signal enters the 
jig. At the time the signal enters the jig, 
the signal is also traveling up the probe. 
It takes a finite amount of time to travel 
from the connector ofthe jig to the pin of 
the device. That time cannot be consi­
dered in the propagation delay of the 
device and must therefore be sub­
tracted. For reference, this time is known 
as tin delay. This time, tin delay, has also 
elapsed for the probe, so the measure­
ment system sees this signal, tin delay, 
before the part does. On the output, a 
similar situation occurs. The probe on 
the connector of the jig sees the signal 
from the output only after it has traveled 
from the pin to the jig connector. This is 
known as tout delay. Because the mea­
surement system sees this signal after 
the tout delay, this too must be sub­
tracted. Consequently, if both delay 
times are summed, a jig delay factor can 
be obtained. The Jig delay times are not in· 
significant when compared to extremely 
low propagation delays obtainable with 

FAST. Signetics jigs demonstrate typical 
jig delay times on the order of 0.5-0.75ns, 
which cannot be Ignored. The exact jig 
delay time is determined by the size of the 
universal jig that is being used. It Is also 
important to know that the frequency 
response of the jig must be high to pre· 
vent the delay factor from varying with the 
edge rates. The frequency response of the 
jig indicates how constant the impedance 
remains over frequency. The character· 
istic impedance of a transmission line is 
expressed as ... 

Zo=f=~ 
where Lo is the inductance per. unit 
length, Co is the capacitance per unit 
length, Zo is in Ohms, Lo in Henrys, and 
Co in Farads. Propagation velocity and 
its inverse, delay per unit length 6, are 
also expressed in Lo and Co ... 

v- 1 - -.(L;;60 

where Il is expressed in nanoseconds, Lo 
is in microhenrys per unit length, and Co 
in microfarads per unit length. From this, 
it is clear that if the Zo changes over 
frequency, then the delay per unit length 

will vary as well. Therefore, it is impera­
tive to know how the jig responds over 
frequency. 

Frequency response also depends on 
the phase as well as the magnitude of the 
impedance. If the phase changes so 
does the delay, since delay is the deriva­
tive of phase change with frequency. An 
S-parameter analysis is needed in eva­
luating jig performance. 

UNIVERSAL JIG 
CONSTRUCTION 
Jig universality is with respect to chip pin 
count and as such, separate universal test 
jigs are built for 14, 16, 20, 24 and 28 pin 
parts. 

Signetics FAST bench test jigs are fabri­
cated from 3 inch metal caps. A Textool 
ZIF socket is mounted in the top center 
of the jig and connected to BNC connec­
tors spaced equidistantly around the 
wall of the jig with 18 gauge wire. An 
S-parameter analysis was performed in a 
network analyzer to optimize the jig 
layout. This assured that the jig had a flat 
frequency response over the spectrum 
of interest for FAST product. See Fig­
ures 1, 2 and 3 for the jig and load 
response over frequency. The jig itself is 

TRANSFER CHARACTERISTICS OF THE LOAD OVER FREQUENCY 

STD BNC FAST LOAD 
SOr----------------------------------------, 

521 = 10 dB/DIV 
40 

30 

20 

10 

-40 
START = 500 KHz STOP = 1300 MHz 

-SO.SL--------325=.::::37=-S----650=-.ZS=----9=7-!S.=12-=S--------:-=1300 

MHz 

Figure 1. 
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pictured in Figures 4 - 5 and the load in 
Figures 6 - 8. The equipment used to 
analyze the jigs and loads was: HP8505A 
Network Analyzer, H P8503A S­
Parameter Test Set, HP8501A Storage 
Normalizer. In some measurements the 
equipment was driven by an HP9845B 
desk-top computer. 

Jigs produced in this way should have 
minimal lead length to reduce the char­
acteristic inductance. This in turn 
minimizes reflections with their accom­
panying waveform distortions and 
measurement inaccuracies. 

AC TEST LOADS FOR THE 
SIGNETICS UNIVERSAL JIG 

As stated previously, the Network Ana­
lyzer was also used to design and 
optimize AC test loads to be used with 
the universal jig. FAST product loads 
require 50 pF load capacitance and 5000 
resistance to ground. 

Signetics meets the 50 pF requirement 
through the use of a 45 pF load, 4 pF jig 
capacitance, and 3 pF probe capaci­
tance. The result, 52 pF, is slightly more 
stringent than required. . 

A few words about load capacitors are in 
order. All capacitors have an associated 
inductance. Due to this inductance, a 
capacitor will form a series resonant cir­
cuit at some frequency. For single 50 pF 
capacitors, this typically occurs between 
200 and 600 MHz depending on the type 
of capacitor. Above this resonant fre­
quency, the capacitor has inductive 
characteristics and does not present a 
capacitive load. This is very important 
with FAST because harmonics due to 
the sharp edge transition rates occur at 
600 MHz and above. 

The Signetics FAST loads solve this 
problem by reducing the load capacitor 
lead inductance by paralleling three 15 
pF chip capacitors. The resulting load is 
45 pF. At the same time, since smaller 
value caps are used to build up the 
capacitive load, the associated series 
resonant point is above 1.2 GHz. 

The load resistors are 1/8 watt selected 
510 ohm ±10 ohm resistors. 

The entire load assembly is constructed 
inside two standard BNC connectors, 
the UG-88/u and the UG-1094/u. Slots 
are machined in the UG-1094/u connec­
tors to allow placement and soldering of 
the three chip capacitors and the 510 
ohm resistor. In the case oftri-state load, 
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TRANSFER CHARACTERISTICS OVER FREQUENCY THROUGH 
THE 20-PIN UNIVERSAL TEST JIG 

SIGNETICS IN P5 OUT P16 (SOCKET JUMPEREOI 
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Figure 2. 

PLOT SHOWING LINEAR PHASE CHARACTERISTICS OVER 
FREQUENCY OF THE 20-PIN UNIVERSAL TEST JIG 

SIGNETICS IN P5 OUT P16 
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Figure 3. 
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two 510 ohm resistors are used. Signetics 
uses BNe connectors with Teflon insula· THE SIGNETICS UNIVERSAL TEST JIG 
tion. Teflon insulation faCilitates load con-
struction over other forms of hard plastic 
insulators found in some connectors. The 
second resistor is connected to a banana 
jack which is fastened to the load 
assembly. The load circuit is detailed on 
the FAST data sheets for tri-state parts. 

CORRELATION 
While numerous ATE systems are avail­
able, and are very efficient, it is 
imperative that the ATE correlate to a 
user's bench setup. Since the Signetics 
FAST parts are all characterized on the 
setup described in this note, it is just as 
important that the user bench jigs meet 
the same performance criteria. Without 
similar jigs, it will be very difficult to 
correlate AC data. 

Figure 4. 

THE SIGNETICS TEST JIG FROM THE UNDERSIDE. ALL LEAD LENGTHS ARE 
EQUAL AND ARE DRESSED TIGHTLY AGAINST THE METAL JIG ITSELF. 

Figure 5. 

THE SIGNETICS FAST LOADS ARE CONSTRUCTED FROM TWO BNC 
CONNECTORS. THE soon RESISTOR IS VISIBLE. 

Figure 6. 
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AXIAL VIEWS OF THE LOAD ILLUSTRATE THE RESISTOR AND THREE CHIP 
CAPACITORS. 

Figure 7. 

WHEN THE LOAD IS ASSEMBLED, IT CAN BE MOVED FROM JIG CONNECTOR 
TO CONNECTOR AND PROVIDES A CONVENIENT WAY OF MONITORING OTHER 
PATHS THROUGH THE TEST DEVICE. THE RESISTOR AND CAPACITORS ARE 
MECHANICALLY PROTECTED INSIDE THE CONNECTOR. 

Figure I. 
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INTRODUCTION 
As shown in Figure 1, multi-port memories 
can be accessed by more than one proces­
sor; hence, the devices are often referred to 
as shared memories. Memory elements 
within a multi-port array can be "random 
access" (RAM), "read only" (ROM), or some 
combination of the two. Multi-port memories 
are frequently interfaced to microprocessors, 
DMA controllers, 110 processors, state 
machines, and similar control-type devices. 
The most common configuration is the dual­
port memory with two processors sharing the 
same array. 

PROCESSORB 

MULTI-PORT 
MEMORY 

PROCESSOR 0 

Figure 1., Processors A, e, C, and 0 
Sharing a Multi-Port Memory 

Applications for multi·port memories range 
from simple message passing between pro­
cessors in a loosely-coupled environment to 
multiple processors executing from a com­
mon program memory in tightly-coupled sys­
tems. In some applications it is desirable to 
have part of the memory addressable from 
some ports and not from others. 

One of the more common shared-memory 
applications involves CRT controllers. The 
display memory must be accessed by the 
controller to refresh the display and by the 
microprocessor to update and manipulate 
data on the screen. Another irequent use is in 
microprocessor development systems where 
a host processor downloads programs into a 
dual-port emulation memory and, from there, 
it is executed by the emulation processor. 
Other applications include data buffering for 
mass storage, hard copy output, and a variety 
of communication devices. 

MEMORY 

ADDRESS CONTROL 
DATA 

PROCESSOR A 11{~fl PROCESSORB 

" .It 
ADDRESS ADDRESS 

v BUS 
INTERFACE 

A 1\ 
DATA DATA 

~ .It 
CONTROL SELECT SELECT CONTROL 

V A B 

f i 
REQUEST A REQUESTB 

ARBITRATION 
LOGIC 

GRANT A GRANTB 

Figure 2. Major Components of a Multi-Port Memory 

COMPONENTS OF A MULTI·PORT 
MEMORY 
Major components of the multi-port memory 
are the memory array, the arbitration logic, 
and the processor bus-interface logic. Figure 
2 shows these components and their relation­
ships in simplified form. The remainder of this 
document describes each of these compo­
nents and their interface requirements in an 
applications environment. 

Memory 
Memory elements used in the multi-port array 
can be RAM, ROM, PROM, EPROM, etc. To 
avoid wasting processor time, the access time 
of these devices must meet the speed 
requirements of the fastest processor being 
used. In computing access time for the mem­
ory array, the designer must consider all addi­
tional delays of buffering the multi-port bus 
and other logic. 

Static RAMs are generally preferred over 
dynamic RAMs for multi-port memories 
because the latter devices require refresh cir­
cuitry which effectively adds another port to 
the array. These additional circuits increase 
the complexity of system timing and may 
actually decrease maximum throughput 
rates. In certain applications, such as display 
memories, the CRT controller may refresh the 
memory in the normal course of updating the 
display, thus requiring no extra port; however, 
this is not the case for most applications. 

Signetics 

Since most multi-port memories are small, 
the increased cost and reduced density of 
static RAMs are usually not prohibitive. 

Arbitration Logic -6 
The arbitration logic is the traffic controller for _­
the multi-port memory system. The arbiter cir-
cuits determine which processor should have 
access to the memory at any given time and 
initiates the necessary control to see that 
everything happens in the proper sequence. 
There are many different arbitration tech-
niques and the one chosen should meet the 
needs of the particular application. In gen-
eral, the arbitration logic divides multi-port 
memory systems into two major classes-
"Delayed Access" and "Transparent." Both 
classes are described in subsequent 
paragraphs. 

Processor Bus Interfaces 
Before discussing delayed access and trans­
parent systems, the user should be familiar 
with conventional methods for interfacing the 
address, data, and control busses of the pro­
cessor to the memory array. Two commonly 
used methods are shown in Figures 3 and 4. 
In Figure 3, three-state buffers are used for 
the interface. Unidirectional devices are used 
for the address and control buffers, whereas, 
a bidirectional buffer is required for the data 
bus when read/write (RAM) memory is used. 
The SEL A and SEL B control signals are 
used to select the appropriate set of buffers; 
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Figure 3. Using Three·State Buffers for Bus Interfaces 
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Figure 4. Using Multiplexers to Implement Bus Interfaces 
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the control signals are mutually exclusive. 
The configuration shown in Figure 3 has the 
advantage of PCB layout simplicity but it has 
the disadvantage of being somewhat sensi­
tive to timing relationships. Care must be 
taken to avoid bus conflicts caused by two or 
more buffers trying to drive the bus, resulting 
in large current spikes. Glitches will occur if 
one buffer begins to turn on before another 
completely turns off. 

In Figure 4 multiplexers are used to perform 
the interface functions. This technique elimi­
nates the possibility of conflicts on the 
address and control busses. The technique 
has the added advantages of being faster, 
requiring a smaller package, and using less 
power. The disadvantages are less drive 
capabilities and layout complexities. 

DELAYED ACCESS MULTI·PORT 
MEMORIES 
In a true delayed access system, each pro­
cessor is aware that the memory is being 
shared, that is, when one processor is 
addressing the memory, all other processors 
wishing access must wait their turn. This is 
.the most common form of arbitration and the 
easiest type to implement, especially when 
using memory arrays with more than two 
ports. Several methods have evolved for 
implementing the delayed access type of arbi­
tration; typical examples of such arbitration 
logic are shown in Figure 5 through 8. 

The master/slave arbitratio n technique is 
shown in Figure 5. Here, processor A, the 
master, controls access to the memory; slave 
processors Band C must always wait for the 
master to grant permission of access. If the 
slave processors simultaneously request 
access, the master makes a decision on the 
basis of priority. The priority of the slave pro­
cessors can be a programmed function or 
determined by hard-wired logic-see Figure 
6. A simple two-wire REQUEST/GRANT 
handshake permits an easy interface to slave 
processors Band C. Using processor B as an 
example, the operating sequence can be 
summarized as follows: 

• Slave processor B requests memory ac­
cess by setting REQUEST B output line 
true. 

• Master processor A responds by connect­
ing busses of processor B to the memory 
and setting GRANT B output line true. 

• Slave processor B accesses memory; when 
access is completed, the processor sets 
REQUEST B output line false. 

• Master processor A terminates operating 
cycle by setting GRANT B output line false. 

.. 
MULTI-PORT 

V MEMORY 

,..- sELa SELC -
it 

PROCESSORB GRANTB PROCESSOR A GRANTC PROCESSORC 
(SLAVE) (MASTER) (SLAVE) 

REQUESTB REQUESTC 

Figure 5. Master/Slave Arbitration 

PROCESSOR A 

REQUEST A 

PROCESSORB 

REQUESTB 

PROCESSORC 

REQUESTC--------~==~~~_lri_1 

ARBITRATION 
CLOCK------------------~ 

SYSRESET----------------------~--~ 

SELA 

GRANT A 

SELB 

GRANTB 

~~--------SELC 

1------------- GRANT C 

Figure 6. Arbitration Logic for a Multiple Processor System 
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Figure 7. Arbitration Logic Using Processor Dependent Timing 
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Arbitration logic similar to that shown in Fig­
ure 6 is frequently used to interface two or 
more processors to a multi-port memory. The 
simple handshake interface can be used with 
any processor and the system is easily 
expandable. As structured, processor A has 
the highest priority and is denied access only 
when the memory is being used by another 
processor. Processor B has second highest 
priority and is denied access only when the 
REQUEST A line is active or when the mem­
ory is being used by processor C. Processor 
C has the lowest priority and is denied access 
if either the REQUEST A line or the 
REQUEST B line is active. Functionally, the 
REQUEST/GRANT handshake interface is 
identical to that shown previously for the 
master/slave arbiter. (Note: To prevent race 
conditions and/or unstable inputs to the D flip­
flops, all REQUEST outputs must be synchro­
nized to the arbitration clock.) 

Figure 7 shows how two BOBS-based systems 
can utilize a multi-port memory. Instead of a 
handshake interface, the arbitration logic 
uses a READY input to suspend processor 
operation until the memory can be accessed. 
If the memory is idle, access is immediate; if 
the memory is not idle, the processor wishing 
access must, during the memory cycle, exe­
cute wait states (basically NOPs) until the 
memory is free. In the configuration shown, 
processor A is given priority over processor B 
in the event of a simultaneous request for 
memory access. Either processor can retain 
access as long as the read and/or write oper­
ation is contiguous. Since the timing in this 
system is processor dependent, the design 
can be somewhat difficult. The timing dia­
gram in Figure 7 shows idealized waveforms 
and an access transition from processor A to 
processor B; the timing sequence is summa­
rized below. 

• The MEMory SELect (MEMSEL) generated 
by the address decoding circuits of each 
processor is sampled on the falling edge of 
the Address Latch Enable (ALE) signal to 
determine if a memory access cycle is in 
progress. Since both processors have 
requested access, REQUEST A and 
REQUEST B lines are set true. 

• Because Processor A has priority, the arbi­
tration logic sets SEL A true and sets 
READY B false on the falling edge of the 
system clock. With SEL A true, processor 
A is connected to the memory and com­
pletes the specified operation while pro­
cessor B executes NOPs in the wait state. 

• When processor A finishes the memory 
operation and no longer requests access, 
MEMSEL A is false when sampled; thus, 
the REQUEST A line is set to the false 
state. With REQUEST A false and 

REQUEST B true, the arbitration logic 
releases processor B from the wait state by 
setting READY B true and connects the 
appropriate busses by setting SEL B true. 

• After access is completed by both proces­
sors, SEL A and SEL B are set to the false 
state and the multi-port memory returns to 
the idle state. 

For applications where timing is not super 
critical, anyone of the preceding arbitration 
techniques can be used with good success. 
Figure B shows a type of arbitration control 
logic to avoid. The asynchronous arbitration 
logic shown here can be detrimental to proper 
operation of the system. A simultaneous 
request by both processors may cause unsta­
ble states, ringing, and/or oscillation, result­
ing in lost or incorrect data. Whenever 
possible, arbitration logic and memory 
access requests from the processor should 
be synchronized to a system clock. 

SEL-A 

SEL·B 

Figure 8. Asynchronous, Non-Clocked 
Arbitration Logic 

TRANSPARENT MULTI-PORT 
MEMORIES 
Transparent memory systems are generally 
used where timing is a critical factor and 
memory-access delays cannot be tolerated. 
In a transparent system, each processor 
accesses the shared memory as if it were the 
only user; there is no handshaking, wait 
states, or other functions that delay access 
and subsequently degrade system perform­
ance. Generally speaking, a transparent sys­
tem is more difficult to design and somewhat 
more expensive to implement than the 
delayed-access type. 

One of the more common ways of implement­
ing a transparent mUlti-port memory system is 
shown in Figure 9. Here, the memory access 
time of the two processors is interleaved by 
the use of a two-phase clock. Each processor 
accesses memory on opposite phases of the 
clock signal. During one phase of the clock, 

Signetics 
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CLOCK 
GENERATOR ., .2 

.,1-- ~ ., 
MPUA MPUB 

.2!-- t-- .2 

--
SELA SELB 

Figure 9. Using a Two-Phase Clock to 
Achieve Transparency 

one of the processors-for instance, proces­
sor A-performs internal operations; during 
this same time interval, processor B accesses 
memory and performs I/O operations. On the 
next clock phase, the functions of the two pro­
cessors are interchanged. By operating the 
two processors 180· out of phase, complete 
transparency is achieved. It should be noted 
that the configuration shown in Figure 9 can 
only be used with processors that can use 
two-phase clocks-6800, 6802, 6809, 6502, 
and like devices. The designer should also be 
aware that the generation of phased clock sig­
nals and, at the same time, meeting other tim­
ing parameters of the system can be difficult. 
This is especially true if overlapping phases 
or stretching of the clock pulses are required. 

Figure 10 shows how a high-speed transpar­
ent interface can be achieved between a dual­
port memory and two processors operating 
asynchronously. In this configuration, the 
read and write cycles are initiated by the pro­
cessors but actually performed by the timing 
generator. The timing generator makes mem­
ory available to each processor on alternate 
memory cycles by switching the input multi­
plexer at the beginning of each read or write 
operation. The input latches then freeze the 
state of the address, data, and control busses 
and temporarily connect the busses to the 
high-speed memory. If a write cycle is in pro­
gress, as determined by the states of CS and 
WR, the timing generator strobes the data 
into the specified address. If a read cycle is in 
progress, data is read from the specified 
address and strobed into the output latch for 
access by the processor. 
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LEGEND: D DATA 

D ADDRESS 

~ PROCESSOR A BUSSES 

~ PROCESSOR B BUSSES 
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PROCESSOR B -ADDRESS. DATA. AND CONTROL 

SELI,'B STROBE 

LATCH !AMPLE GE~~~:~OR LATCH B t 

SAMPLE 
A 

i 
SYSTEM A CYCLE -------+I~ 

I 

SAMPLE 

i 
I 

SAMPLE 
A 

SYSTEM BCYCLE -----'1..+----L --t---~~-~rr--TACo 

SAM~~~~rg~~ ------.. 

Figure 10. High-Speed TranSpBrent Interface with Asynchronously-Operated Processors 
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In Figure 10, the memory access time for 
each processor appears to be 200 nanose­
conds but the actual access rate is 65 nano­
seconds; thus, the FAST logic family from 
Signetics is used to meet these high-speed 
requirements. As shown in the accompanying 
timing diagram, each processor memory 
cycle-TACA and TACe-is sampled at the 
beginning of alternate cycles of the dual-port 
memory. To ensure that one cycle of the dual­
port memory occurs during the memory cycle 
of each processor, the cycle time of the mem­
ory device must exceed the memory cycle 
time of the fastest processor by a factor of 
three. In the case cited, a dual-port memory 
cycle of 65 nanoseconds is necessary to pro­
vide each processor with an apparent mem­
ory access time of 200 nanoseconds. 

SUMMARY 
Many of the applications and concepts pro­
vided in this document were direct contribu­
tions or heavily influenced by entries in the 
Signetics' Interface Circuit Design contest. 
Our special thanks to those individuals whose 
entries are referenced in whole or in part. 

Karta S. Khalsa Ram N. Sahni 
Gregory D. Harris D. David Walker 
David McCraken Barbara A. Clauson 
Daniel Smolenski Charles M. Lewis 
Daniel Appleman David Pearson 
Thomas E. Brown E. K. Sledge 
Phillip B Hunter Jeff Slama 
David M. Skerkoski Tom Dahlin 

In the current marketplace, the use of shared 
memories, with both delayed-access and 

Signetics 
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transparent type interfaces, is growing. The 
development of the FAST logic family is only 
one of many ways Signeties ean satisfy your 
applications needs in this growing market. 
Whether your requirements are simple, com­
plex, or radical in nature, Signetics can pro­
vide silicon solutions-be it logic, memory, 
gate arrays, or other. For further documenta­
tion and/or applications assistance, call or 
write to your nearest Signetics Sales and 
Service Office-there is one near you. 
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SMD PACKAGE INFORMATION 

INTRODUCTION 
A Surface-Mounted Device (SMD) is an elec­
tronic device which, due to advances in pac­
kaging technology, Is mounted on the surface 
of a circuit board instead of being inserted 
through plated-through holes drilled in the 
surface. SMDs are soldered directly to bond­
ing pads on the board. In some cases, e.g., 
leadless chip carriers, they must be socketed. 

Throughout the years there have been 
rapid advances In IC design and manufac­
turing resulting In faster, more dense, and 
more reliable die. IC packaging and PC 
board assembly technology has finally 
caught up, offering much smaller pack· 
ages which reduce signal paths, resulting 
in lower capacitance and Impedance. 

Surface·mounted PC boards are more 
dense and more reliable than their prede· 
cessors. Further, the automated assembly 
processes reduce process time, Improve 
yields, and reduce board rework. These 
benefits add up to a better product at a 
lower price. 

COMPARISON OF BASIC SMD PACKAGES 

NAME MATERIAL SHAPE 

Small Outline Plastic Rectangle 
(SO) 

Plastic Learled 
Chip Carrier Plastic Square 
(PLCC) 

Flatpack Ceramic Rectangle 

Lead less 
Chip Carrier Ceramic Square 
(Type C) 

SO - THE WORLD'S SMALLEST 
PLASTIC DIP 
As you can see below, there is very little 
difference between the assembly SO and 
a DIP. The major difference Is that the SO 
is much smaller and has a different lead 
bend. Both DIPs and SO packages use the 
same materials and assembly technology. 

THERMAL CHARACTERISTICS 
Junction Temperature (TJ) 

Actual junction temperature can be calcu­
lated using the following: 

TJ= (Pox ReJA) + TA 

where: 
T J = Actual Junction Temperature 
Po= Power Dissipation 

(Vcc Max) X (Icc Max) 
ReJA = Thermal Resistance Junction 

to Ambient 

Example: 

A device is operated at + 55·C with, a 
power dissipation of 145 mW and a ReJA of 
100·CIW. 

TJ = (0.145 X 100)+ 55 
TJ=(15)+55 
TJ=70·C 

LOCATION LEAD· LEAD JEDEC SIGNETICS 
OF LEADS SPACING CONFIGURATION REGISTRATION AVAILABILITY 

2 Sides 0.050 in. Down and Out Yes Yes 

4 Sides 0.050 in. Down and Underl 
Yes Yes 

J-Hook 

2 Sides 0.050 in. Straight out 

4 Sides 0.050 In. None 

SMALL OUTLINE (SO) PACKAGE 

BONDING PAD 

Power Dissipation (PD) 

The maximum power consumption an inte· 
grated circuit can tolerate at a given oper· 
ating ambient temperature can be found 
from the equation: 

where: 

TJ(Max)-TA 
Po(T III = ....::.:..--''--~ 

ReJA(Typ) 

Po(T A) = Power dissipation allowable at a 
given operating ambient temper­
ature. This must be ,reat.r than 
the sum of the products of the 
supply voltages and supply cur· 
rents at the worst case operat· 
Ing condition. 

TJ(Max)= Maximum operating junction 
temperature. 

T A = Maximum desired operating am· 
bient temperature. 

ReJA = Typical thermal resistance junco 
tion to ambient. 

Signetics 

Yes Yes 

Yes Yes 

STANDARD IC DIE , 

Example: 

The maximum allowable power disslpa· 
tlon for a 14-pin device mounted on a cer· 
amlc substrate with maximum junction 
temperature TJ= 150·C and maximum 
temperature T A = 70·C. 

P (70.)= 150·_70· 
o 130./W 

Po(70·)= ~=615mW 
130 
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RELIABILITY 
This section summarizes the activities 
undertaken by Reliability Engineering to 
evaluate and qualify the SO package. The 
evaluation demonstrated that the stress 
performance of the SO package is equiva­
lent to the larger standard molded epoxy 
dual-in-line package in all aspects, and 
mounted, the package thermal resistance 
characteristics are exceptional consider­
ing the reduced size and mass of the 
package. 

Evaluation Program 

The evaluation/qualification program con­
ducted in 1979 included three Analog 
products: LM311 Voltage Comparator, 
,.A747 Dual Op Amp, and NE532 Dual Op 
Amp. 

All products were assembled on Alloy 42 
lead frames, die attached utilizing conven­
tional gold-silicon eutectic and molded in 
our standard Morton 410B epoxy Novalac 
compound. The devices were subjected to 
a series of accelerated stresses and 
tested to conventional data sheet param­
eters. Variables data were taken and drift 
analysis was performed. 

The stress conditions employed were as 
follows: 

• High Temperature Bias Life 
TA = 125'C, Vcc= ± 15V 

• High Temperature Storage Life 
TA =150'C 

• Temperature/Humidity Bias Life 
TA =85'C, RH=85%, Vcc= ±15V 

These devices encompass three wafer • Temperature/Humidity/Pressure 
fabrication processes and both 8-pin and (Pressure Cooker) T A = 121'C, 
14-pin package configurations. 15 PSIG 100%, Sat. Steam 

RELIABILITY EVALUATION RESULTS 

• Thermal Shock (Llquid-to-Llquid) 
- 65'C to 150'C 

Program Resul.ts 
The small dimensions of the SO package 
raised questions on its reliability, particu­
larly in high humidity environments. The 
test results, however, compare favorably 
to the standard dual."in-line product. Our 
corporate requirements for product quali­
fication were met or exceeded. The de­
tailed results are presented in the Reliabil­
ity Evaluation Results table. 

SO packaging materials are being improved. 
As qualification evaluations are completed, 
results will be made available through the 
SURE III program. 

RELIABILITY SIGNETICS 
STRESS STRESS CUMULATIVE 

ENGINEERING PRODUCT STRESS ANALYSIS 
PROJECTID TYPE 

CONDITIONS DURATION RESULT 

HTOL 125'C 2,000 hrs 1/49 1 @ 168 hrs: ball bond to trace short 

LM311 HTSL 150'C 2,000 hrs 0/50 

79070 (14-Lead Bias/ 85'C@ 85% RH 2,000 hrs 2150 2 @ 2,000 hrs: Internal metal 
"SO") temperature/ Vcc =5.5V corrosion 

humidity 

Pressure pot 121'C 14 PSIG 432 hrs 2151 1 @ 192 hrs: output leakage - 68 nA 
1 @ 432 hrs: output leakage = 100 nA 
Both internal metal corrosion 

Thermal shock -65'Cto +150'C 1,000 - 0/45 

HTOL 125'C to± 15V 2,000 hrs 2150 1 @ 168 hrs: Vos= 10 mV, 
Vos= 7.4 mV @ 2K hrs 
1 @ 1,500 hrs: Vos= - 80 mV, IB=8I'A 
Suspect static damage 

I'A747 HTSL 150'C 2,000 hrs 0/50 
790708 (14-Lead Bias/ 85'C @ 85% RH 2,000 hrs 1/50 Vos rejects @ 500 hrs (- 80 mV) 

"SO") temperature/ Vcc =5.5V Suspect static damage 
humidity 

Pressure pot 121'C 15 PSIG 312 hrs 3/50 3 Vos rejects @ 312 hrs (-8 mV) 

Thermal shock - 65'C to + 150'C 1,000 - 1/48 Vos rejects @ 700- (-170 mV, 
IB=14I'A) 
Suspect static damage 

HTOL 150'C 2,000 hrs 0/45 To 500 hrs, 0/18 from 500 to 2,000 
hrs (due to capacity limitations) 

HTSL 150'C 2,000 hrs 0/46 

NE532 Biasi 85'C@ 85% RH 2,000 hrs 2/49 1 @ 1,500, 1 @ 2,000 hrs 
795003 (8-Lead temperature/ Both output sink current failures due 

"SO") humidity to corrosion 

Pressure pot 121'C 15 PSIG 456 hrs 1/43 Output sink current @ 268 hrs 

Thermal shock - 65'C to + 150'C 1,000- 1/45 Vas rejects @ 200- (15 mV) 
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SO PACKAGE THERMAL DATA 

PACKAGE MAX. ALLOWABLE MAX. ALLOWABLE 
PACKAGE 

MOUNTING POWER DISSIPATION POWER DISSIPATION 
TYPE 

TECHNIQUE" (mW) AT 2S·C (mW) AT 70·C 

SO-14 PCB 658 421 
Ceramic 962 615 
Ceramic w/H.S. 1471 941 

SO-16 PCB 862 551 
Ceramic 1250 800 
Ceramic w/H.S. 1923 1231 

SO·16L PCB 1250 800 
Ceramic 1743 1143 
Ceramic w/H.S. 2500 1600 

SO·20 PCB 1471 941 
Ceramic 2273 1454 
Ceramic w/H.S. 3572 2286 

SO-24 PCB 1563 1000 
Ceramic 2000 1600 
Ceramic w/H.S. 4167 2667 

NOTES 
1. PCB = Printed circuit board 
2. Ceramic= Alumina substrate 
3. Ceramic w/H.S. = Alumina substrate with heat sink andlor thermal compound 
* Air gap between package and surface is O.OO6-inch unless thermal compound Is used. 

PACKAGE AVAILABILITY 

COMMERCIAL PACKAGES 
MIUTARY 

PinCaunt 
SO SOL 

PLCC 
0.1S0Wide 0.300 Wide 

8 Available - -
14 Available - -
16 Available Available -
20 - Available -
24 - Available -
28 - Available -
44 - - 1984 
52 - - -
68 - - -
84 - - -

TECHNOLOGIES AVAILABLE IN SIGNETICS 
SURFACE·MOUNTED PACKAGES 

PACKAGE TYPE PRODUCT TYPES 

(CERAMIC) PACKAGES 

Leadless 
Flatpack 

Chip Carrier 

- -
- Available 
- Available 

Available -
Available Available 
Available -
Available -
Available Available 
Available Available 

- -

AVAILABILITY 

50-14 CMOS·4000, TTL-S, TTL-LS, TTL·Std. Naw 
SO-14 High-Speed CMOS, TTL·Fast 1984 
SO·16 CMOS-4000, TTL-S, TTL-LS, TTL-Std. Now 
SO-16 High-Speed CMOS, TTL·Fast 1984 
SO-16L TTL-S, TTL-LS, TTL-Std. Now 
SO-16L TTL-Fast 1984 
SO-20 TTL-S, TTL-LS Now 
SO-20 TTL-Fast, High-Speed CMOS 1984 
SO-24 TTL-Fast, High-Speed CMOS 1984 
SO-28 TTL-Fast 1984 

Signetics 

THERMAL RESISTANCE 
(9JA ·ClWatt) 

Average Maximum 

190 225 
130 165 
85 110 

145 170 
100 125 
65 85 

100 140 
70 100 
50 65 

85 115 
55 85 
35 55 

80 110 
50 80 
30 50 
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PACKAGE OUTLINE/JEDEC 
REGISTRATION 
The following SO package outlines have 
been registered with the JCll.3 com· 
mittee of the Joint Electronic Devices 
Engineering Council of the electronics In· 
dustry Association: 

SO·8 
SO·14 
SO·16 
SO·16L 

SO·20 
SO·24 
SO·28 

Outlines and dimensions for each pack· 
age are shown below: 

A. Dimensions and tolerancing per ANSI 
Y14.5-1973. 

e. "T" is a reference datum. 
C. "0" and "E" are reference datums and 

do not include mold flash or protru· 
sions. Mold flash or protrusions shall 
not exceed 0.15mm (0.006 in.). 

D. The chamfer on the body is used to 
designate pin 1. The beveled side to 
the left denotes lead number 1. 

MILLIMETERS 
SO 

8·PIN 14·PIN 
Symbol 

Min. Max. Min. Max. 

A 1.35 1.75 1.35 1.75 
A1 0.10 0.25 0.10 0.25 

e 0.35 0.49 0.35 0.49 
C 0.19 0.25 0.19 0.25 

0 4.80 5.00 8.55 8.75 
E 3.80 4.00 3.80 4.00 

e 1.27 esc 1.27 esc 
H 5.80 6.20 5.80 6.20 

L 0.40 1.27 0.40 1.27 

oc o· 8· O· 8· 
h 0.25 0.50 0.25 0.50 

INCHES 
SO 

8·PIN 14·PIN 
Symbol 

Min. Max. Min. Max. 

A 0.053 0.069 0.053 0.069 
A1 0.004 0.010 0.004 0.010 

e 0.014 0.Q19 0.014 0.019 
C 0.007 0.010 0.007 0.010 

0 0.189 0.197 0.337 0.344 
E 0.150 0.157 0.150 0.157 

e 0.050 esc 0.050 esc 
H 0.228 0.244 0.228 0.244 

h 0.010 0.02 0.010 0.02 
L 0.Q16 0.050 0.016 0.050 

oc O· 8· O· 8· 

7·4 

E. "L" Is the length of terminal for solder· 
ing to a substrate. 

F. Controlling dimension: Millimeter. 

1 

-II-s 1$10.25(0.010) @jTI D @IE @I 
I~I_ -11-h'450 

~~illl f LJ---~-1 
~. SEATINj J1 \ Y,.{ t 

PLANE 'l 

SOL 

16·PIN 16L·PIN 20·PIN 24·PIN 2a·PIN 

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. 

1.35 1.75 2.35 2.65 2.35 2.65 2.35 2.65 2.35 2.65 
0.10 0.25 0.10 0.30 0.10 0.30 0.10 0.30 0.10 0.30 

0.35 0.49 0.35 0.49 0.35 0.49 0.35 0.49 0.35 0.49 
0.19 0.25 0.23 0.32 0.23 0.32 0.23 0.32 0.23 0.32 

9.80 10.00 10.1 10.5 12.6 13.0 15.2 15.6 17.7 18.1 
3.80 4.00 7.4 7.6 7.4 7.6 7.4 7.6 7.4 7.6 

1.27 esc 1.27.BSC 1.27 esc 1.27 esc 1.27 esc 
5.80 6.20 10.00 10.65 10.00 10.65 10.00 10.65 10.00 10.65 

0.40 1.27 0.40 1.27 0.40 1.27 0.40 1.27 0.40 1.27 

o· 8· O· 8· O· 8· O· 8· O· 8· 
0.25 0.50 0.25 0.75 0.25 0.75 0.25 0.75 0.25 0.75 

SOL 

16·PIN 16L·PIN 20·PIN 24·PIN 28·PIN 

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. 

0.053 0.069 0.093 0.104 0.093 0.104 0.093 0.104 0.093 0.104 
0.004 0.010 0.004 0.012 0.004 0.012 0.004 0.012 0.004 0.012 

0.014 0.019 0.014 0.019 0.014 0.019 0.014 0.019 0.014 0.Q19 
0.007 0.010 0.009 0.013 0.009 0.013 0.009 0.013 0.009 0;013 

0.386 0.394 0.398 0.413 0.496 0.512 0.598 0.614 0.647 0.713 
0.150 0.157 0.2914 0.2992 0.2914 0.2992 0.2914 0.2992 0.2914 0.2992 

0.050 esc 0.050 esc 0.050 esc 0.050 esc 0.050 esc 
0.228 0.244 0.394 0.419 0.394 0.419 0.394 0.419 0.394 0.419 

0.010 0.02 0.010 0.30 0.Q10 0.30 0.010 0.30 0.010 0.30 
0.Q16 0.050 0.Q16 0.050 0.Q16 0.050 0.016 0.050 0.Q16 0.050 

o· 8· O· 8· O· 8· o· 8· O· 8· 
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MILITARY PRODUCTSI 
PROCESS LEVELS 

The Signetics MIL-M-38510 and MIL­
STD-883 Programs are organized to provide 
a broad selection of processing options, 
structured around the most commonly re­
quested customer flows. These programs 
are designed to provide our customers: 

• Fully compliant 883JM5004 flows on all 
products. 

• Standard processing flows to help 
minimize the need for custom specifica-

Table 1 MILITARY PACKAGE AVAILABILITY 

JAN SIGNETICS MILITARY PACKAGE TYPES 
CASE OUTLINE CERAMIC 

AND 
8·PIN 14·PIN 18·PIN 1a-PIN 20·PIN LEAD FINISH 

PB FE - - - -
CB - F - - -
EB - - F - -
JB - - - - -
DB - W - - -
FB - - W - -
RB - - - - F 
VB - - - F -

All producta Ila'ed are .'10 IVlllable n 01. 'orm. 

24·PIN 

-
--
F 
----

tions. Table 2 MILITARY SUMMARY 

• Cost savings realized by using standard 
processing flows in lieu of custom flows. 

• Better delivery lead times by minimizing 
spec negotiation time, plus allow 
customers to buy products off-the-shelf 
or in various stages of production rather 
than waiting for devices started 
specifically to custom specifications. 

The following explains the different pro­
cessing options available. Special device 
marking clearly distinguishes the type of 
screening performed. Refer to Tables 2 
and 3. 

JAN QUALIFIED (JS and J8) 
JAN Qualified product is designed to give 
you the optimum in quality and reliability. 
The JAN processing level is offered as the 
result of the government's product standar­
dization programs, and is monitored by the 
Defense Electronic Supply Center (DESC), 
through the use of industry-wide pro­
cedures and specifications. 

JAN Qualified products are manufactured, 
processed and tested in a government certi­
fied facility to Mil-M-38510, and appropriate 
device slash sheet specifications. Design 
documentation, lot sampling plans. electrical 
test 'data and qualification data for each 
specific part type has been approved by the 
Defense Electronic Supply Center (DESC) 
and products appear on the DESC Qualified 
Products List (QPL 38510). 

Quality conformance inspection testing, 
per MIL-STD-883, Method 5005, is perform­
ed according to Mil-M-38510 as follows: 

• Group A; each sub lot. (Alternate Group A) 

• Group B; one sublot for each package 
type every week. (Alternate Group B) 

• Group C; one sublot for each microcircuit 
group every 13 weeks. 

• Group 0; one sublot for each package 
type every 26 weeks. 

JS JB RB 

JAN QUALIFIED 883B 

54 X 
54LS X 
54S X 
54F -
82 -
8T -
93XX -
96XX -
Analog -
Bipolar Memory -
Microprocessor -

NOTE: This category of part conforms to 
Quality Level B (11" Q = 1.0) of MIL-HDBK-
2170. 

In addition to the common specs used 
throughout the industry for processing and 
testing, JAN Qualified products also 
possess a requirement for a standard 
marking used throughout the IC industry. 

By implementing this government standar­
dization program, Signetics complies with 
the trend of reducing the numerous similar 
Source Control Drawings (SCD's). This 
standardized trend results in a single com­
plete and comprehensive speCification, a 
single product flow, and a single ad­
ministrative effort-for both the aerospace 
community and for Signetics. Because the' 
list of Signetics' qualified products will 
change periodically, you may wish to con­
tact your nearest Signetlcs' Sales Office or 
refer to the Products Qualified under 
Military Specification from DESC for our 
current update. 

JAN Class S products are quoted on a unit 
price basis only (similar to present Class B 
programs): There will be no lot charges for 
SEM inspection, electrical testing, or 
Group B or 0 quality conformance inspec­
tion. All additional charges are amortized 
in the unit price. 

Package types currently qualified are: 
1) Cerdip-ceramic dual-In-line 

Signetics 

X X 
X X 
X X 
- X 
- X 
- X 
X X 
- X 
X X 
X X 
- X 

2) Cerpac-ceramic flat pack 

Government Source Inspection (GSI) is a 
requirement of the JAN 38510 Class S 
specification. No alterations to this 
specification may be instituted. Therefore, 
the only allowed customer source inspec­
tion option is at pre-ship (verification only). 

Additional program data options (such as 
wafer lot acceptance, attributes, Group B, 
0, and others) are available upon request 
for a nominal fee. 

MIL·STD·883, LEVEL 8 

Processing to this option is ideal when no 
JAN slash sheets are released on devices 8 
required. Product is processed to MIL­
STO-883 Method 5004, and is 100% elec-
trically tested to Signetics data sheets. 

Quality conformance inspection per MIL­
STO-883, Method 5005, Group A, is perform-
ed on each sublot. Group A subgroup elec-
trical parameters are those Included in the 
detailed Signetics data book. Contact the 
factory for parametric subgroup 
assignments. 

Generic quality conformance data per 
Method 5005, Groups B, C, and 0, is 
generally available on popular device types 
and packages, but availability is not 
guaranteed. The factory must be consulted 

8·1 
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prior to ordering generic data. When 
available, generic data Is defined as 
follows: 

cuit group every 52 weeks, of 
seal. 

o Group B: Performed once per package 
type every six weeks of seal. 

o Group D: Performed once per package 
type every 52 weeks of seal. 

Quality conformance endpoint electrical 
parameters for Groups C and D are the o Group C: Performed once per microclr· 

Table 3. REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS 

DESCRIPTION OF MIL·M-38510and MIL·STD-883 
REQUIREMENTS REQUIREMENTS, METHODS AND REQUIRE-
AND SCREENS TEST CONDITIONS MENT 

General MiI-M-38510 The Manufacturer shall establish and imple· -
1. Pre-Certification ment a Products Assurance Program Plan and 

A. Product Assur- provide for a manufacturer survey by the quali· 
ance Program fylng activity. 

B. Manufacturer's 
Certification 

2. Certification Received after manufacturer has completed a -
successful DESC survey. 

3. Device Device qualification shall consist of subjecting -
Qualification the desired device to Groups A, B, C, and D of 

Method 5005. 

4. Traceability Traceability maintained back to wafer produc· -
tion lots. 

5. Country of Origin Devices must be manufactured, assembled, and -
tested within the U.S. or Its territories. 

Screening Per 
Method 5004 of 
MII-Std-8a3 

. 6. Non-Destructive 2023 100% 
Bond Pull 

7. Internal Visual 2010, Condo A or B 100% 
(Precap) 

8. Stabilization 1008, Condo C Min 100% 
Bake 

9. Temperature 1010, Condo C; 100% 
Cycling (10 cycles, -65'C to + 150'C) 

10. Constant 2001 Condo E; Y1 (30 kg in Yl Plane) 100% 
Acceleration 

11. Visual Inspection There is no test method for this screen; it is In· 100% 
tended only for the removal of Catastrophic 
Failures defined as Missing Leads, Broken 
Packages or Lids Off. 

12. Seal (Hermeticity) 
A. Fine 1014 Condo A or B; (5.0 x lo-aCC/Sec) 100% 
B. Gross 1014 Condo C. 100% 

13. Marking Fungus inhibiting ink 100% 

14. Particle Impart 2020, Condo A 100% 
Noise Test 

15. Radiographic 2012; two views 100% 

16. Interim Per applicable device specification 100% 
Electricals 
(Pre Burn·ln) 

17. Burn·ln 1015, Condo as speCified 100% 
(160 hrs. Min at 125'C Min) 

8-2 Signetics 

Group A subgroups 1, 2, and 3. 
Copies of generic data, Groups A, B, C, and 
D, may be ordered by customers at a 
nominal charge. 
NOTE: This category of part conforms of 
Quality LevelB·2 (11" Q = 6.5) of MIL­
HDBK-217D. 

PROCESSING LEVELS 

JAN JAN 
CLASS QUALIFIED 883 

S (8) 
X X N/A 

X X N/A 

X X N/A 

X X X 

X X N/A 

x N/A N/A 

A B B 

x x x 

x x x 

x x x 

x x, x 

x x x 
x x x 

X x x 

x N/A N/A 

x N/A N/A 

x Optional Optional 

240 hrs. x x 
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Table 3. REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS (Continued) 

PROCESSING LEVELS 

DESCRIPTION OF MIL-M-38510 and MIL-STD-883 JAN JAN 
REQUIREMENTS REQUIREMENTS, METHODS AND REQUIRE- CLASS QUALIFIED 883 
AND SCREENS TEST CONDITIONS MENT S (8) 

18. Final Electricals Per applicable device specification 100% 100% Slash Sheet Data Sheet 
Read & 
Record 

a. Static Tests Subgroup 1 x x x 
@2SoC 

b. Static Tests Subgroup 2 x x x 
@+125°C 

c. Static Tests Subgroup 3 x x x 
@-55°C 

d. Dynamic Test Subgroup 4 (for Linear Products only) x x x 
@25°C 

e. Functional Subgroup 7 x x x 
Test 
@25°C 

f. Switching Subgroup 9 x x x 
Test 
@25°C 

g. Switching Subgroup 10, 11, (as applicable) x x x 
Test 
@ temperature 

19. Percent A PDA of 10% is a requirement applied against 10% 5% x x 
Defective the static tests @25°C (A·1). This is controlled 
Allowable (PDA) by the slash sheets for JAN products. For RB, 

10% is standard. 

20. External Visual 2009 100% x x x 

Quality Conform· 
ancelnspection ATTRIBUTE DATA ONLY 
per Method 5005 
of MiI·Sld 883 

21. Group A Electrical Tests - Final Electrlcals (#18 above) Each sublot x x x 
repeated on a sample basis (Subgroups 1 
through 12 as specified) performed in line with 
final electricals. 

22. Group B Package functional and constructional related Each pkg. Each sublot Each week Generic 
test (package dimensions; resistance to type of seal 
solvents; internal, visual, and mechanical bond 
strength; and solderability). 

23. Group C Die related tests (1,000 hour operating life, Each NIA Each 13 Generic 

temp'erature cycling, and constant acceleration. /Lcircuit weeks 
group of seal 

24. Group D. Package related tests (physical dimensions, Each pkg. Each Each Generic 
8 

lead fatigue, thermal shock, temperature cycle, type 26 weeks 26 weeks 
moisture resistance, mechanical shock, vlbra· of seal of seal 
tlon, variable frequency, constant acceleration, 
and salt atmosphere). 
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ORDERING INFORMATION 

The Signetlcs Military Products are available In a variety of dif­
ferent process levels and several different packages. The correct 
ordering code or part number for the devices Is an alphanumeric 
sequence as explained below. Not all devices are available In all 

Ordering Code 

1) JM38510/07801BJB l]TL LEAD FINISH 

L PACKAGE TYPE 

CLASS "a" 

SLASH SHEET NUMaER 
(aASIC DEVICE TYPE) 

L-_______ JAN QUAUFIED 

2) J B54S181F 

NOTE: 

~[SL PACKAGE TYPE 

L-. aASIC DEVICE TYPE 

CLASS "a" 

JAN QUALIFIED 

1) and 2) JAN qualified products. 
3) and 4) Non·JAN MIL·STD-883 products. 

the packages. The ordering codes on the individual data sheets 
Indicate the present or planned availability of the products. 
However, availability of specific part numbers can be obtained 
from your local sales office or franchised distributor. 

3) S54S181 F883B 

~
. ~L LEVEL"a" 

L MIL.STD.883 . 

PACKAGE TYPE 

BASIC DEVICE TYPE 

MIUTARY TEMPERATURE RANGE 
(-55 TO 1250 0) 

4) RB54S181F 11 L~,~ 
aASlc DEVICE TYPE 

MIL·STD-883, LEVEL "a" 

For minimum quantity orders, contact your local Signetics sales representative. 

PACKAGES AVAILABLE· 

F = Ceramic DIP 
I = Ceramic DIP 
G = Ceramic l,.eadless Chip Carrier 
W = Ceramic Flatpack 

See Package Outlines section for more Information 

For the late.t military product Information, please request a 
Military Producta Guide from Publications Services, 
4081746-2111_ 
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PACKAGE OUTLINES 

INTRODUCTION 

The following information applies to all pac­
kages unless otherwise specified on individual 
package outline drawings. 

General 

1. Dimensions shown are metric units (mil­
limeters), except those in parentheses 
which are English units (inches). 

2. Lead spacing shall be measured within 
this zone. 
a. Shoulder and lead tip dimensions are to 

centerline of leads. 
3. Tolerances non-cumulative. 
4. Thermal resistance values are determined 

by utilizing the linear temperature depen­
dence of the forward voltage drop across 
the substrate diode in a digital device to 
monitor the junction temperature rise dur­
ing known power applications across V cc 
and ground. The values are based upon 
120 mils square die for plastic packages 
and a 90 mils square die in the smallest 
available cavity for hermetic packages. All 
units were solder mounted to P.C. boards, 
with standard stand-off, for measurement. 

Plastic Only 

5. Lead material: Olin 194 (Copper Alloy) or 
equivalents, solder dipped. 

6. Body material: Plastic (Epoxy) 
7. Round hole in top corner denotes lead 

NO.1. 
B. Body dimensions do not include molding 

flash. 

Hermetic Only 

9. Lead material 
a. ASTM alloy F-15 (KOVAR) or 

equivalent-gold plated, tin plated, or 
solder dipped. 

b. ASTM alloy F-30 (Alloy 42) or 
equivalent-tin plated, gold plated, or 
solder dipped. 

c. ASTM alloy F-15 (KOVAR) or 
equivalent-gold plated. 

10. Body Material 
a. Eyelet, ASTM alloy F-15 or 

equivalent-gold or tin plated, glass 
body. 

b. Ceramic with glass seal at leads. 
c. BeO ceramic with glass seals at leads. 
d. Ceramic with ASTM alloy F-30 or 

equivalent. 

Signetics 

11. Lid Material 
a. Nickel or tin plated nickel, weld seal. 
b. Ceramic, glass seal. 
c. ASTM alloy F-15 or equivalent, gold 

plated, alloy seal. 
d. BeO ceramic with glASS seal. 

12. Signetics symbol, angle cut, or lead tab 
denotes Lead NO.1. 

13. Recommended minimum offset before 
lead bend. 

14. Maximum glass climb 0.010 inches. 
15. Maximum glass cimb or lid skew is 0.010 

inches. 
16. Typical four places. 
17. Dimension also applied to seating plane. 
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PLASTIC PACKAGES 

NO. OF LEADS PACKAGE CODE 8 J.!8Jc ("C/W)2 

SO Packages 
14-Pin D NA 
16-Pin D NA 
16L-Pin D NA 
20-Pin D NA 
24-Pin D NA 
28-Pin D NA 

Standard Dual·ln·Line Packages 
14-Pin N 86/48 
16-Pin N 83/42 
20-Pin N 61/24 
24-Pin N 52/23 
28-Pin N 85/23 

NOTE 
1. For SO packages Bja (OC/W) only 

HERMITIC PACKAGES FOR MILITARY ONLY 

NO. OF LEADS 

Cerdlp Family 
14-Pin 
16-Pin 
20-Pin 
24-Pin 

Flat Packs 
14-Pin 
16-Pin 
28-Pin 

Leadless Chip Carrier 
20-Pin 

9-2 

PACKAGE CODE Q)a/QJc ("C/W») 

F 110/30 
F 100/30 
F 90/25 
F 60/26 

W 205/50 
W 200/50 
W 107/22 

G 

Package Type 
D = Small Outline Plastic DIP 
F = Cerdip 
G = Hermetic Leadless 
N = Plastic DIP 
W = Ceramic Flatpack 

Signetics 

DESCRIPTION 

SO-14 
SO-16 
SO-16L 
SO-20 
SO-24 
SO-28 

DESCRIPTION 

Dual-Jn-Line Ceramic 
Dual-In-Line Ceramic 
Dual-In-Line Ceramic 
Dual-In-Line Ceramic 

Flat Ceramic 
Flat Ceramic 
Flat Ceramic. BEO 

Laminated Ceramic 
Side Brazed Lead 
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PACKAGE OUTLINES 

SO-14 PACKAGE 
(14-PIN) 

.49 (.019) 1 r­

.35 (.014) I 

f -l1"J),,4!,::!:!=~~~ r 5.207 (.205) 

4.00 (.158) 4.623 (.182) 
3.90 P5O) 
-.-l 

"I 
E:!Jt:l!:1.2

4
7J.(.0 -I5O):l-B-'sc 1:1 1-'1r-

.7 (.028)MAX --I 

BiJ-fJ J I 1.270 (.050) .25 (.010) J-- .408 (.018) .19 (.0075) 

SO-16 PACKAGE 
(16-PIN) 

1.448(.057) 
1.245(.049) 

~ 

f 
5.207 (.205) 
4.823 (.182) 

~1.27( ~.05o)BS~C ~,r 
.7 (.028)MAX--I 

6.20 (.244) ~ 

[f~~-# 
j I 1.270 (.050) .2S (.010) J-- .408 (.018) .19 (.0075) 

Signefics 

T 
= 
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9-4 

SO-1Sl PACKAGE 
(tS-PIN) 

.49 (.019)1 J-­

.35 (.014) I 

l f 
9.246 (.364) 
8.763 (.345) 

7.6 (.299) 

10.00 (.394) 

~::::= ~ 
2.65,1.(.~l04~)II--E~i:ii~~3i:tE 2.436 (.096) 

2.35 f3) r [2'2351"088) 

ffi 10.65(.419) J 
l r- :~~::~~: 

1/\450 
• 

lirE hJ ~ 
II 1.270(.050) ~ 

~(.012) 

.10 (.G04) 

t t 
.30 (.012) 
.10 (.004) 

---I r .406 (.016) .32 (.013) 
.23 (.009) 

SO-20l PACKAGE 
(20-PIN) 

.49 (.019) 1 r­

.35 (.014) I 

li t 
9.246 (.364) 

8.763 (.345) 

7.6 (.299) 

~1) 

~
10'65('419)g 10.00 (.394) 

lt6~ 
luf . hU_ j~ 
I I 1.270 (.050) f:r 

--I r- .406 (.016) .32 (.013) 

.23 (.009) 

Signetics 



LOGIC PRODUCTS 

PACKAGE OUTLINES 

SO-24 PACKAGE 
(24-PIN) 

.49 (.019) 11-

.35 (.014) I 

~ ! 
9.246 (.384) 

B.763 (.345) 
7.& (.299) 

~1) 

I ~::::=----I-.l 
~ L51m888ilm1mlit2.438 (.096) 

=i.l,~[r 
.10 (.004) i 

.75 (.03O)MAX -., 

SO-28L PACKAGE 
(28-PIN) 

.49 (.019)1 f­

.35 (.014) I 

1 ·246t384) 
B.763 (.345) 

7.6 (.299) 

7.4 (.291) 

~ 
I ~ ~. ~ ~ ~ ~ 18.1 (.713)_--1 

! ~17.7(.697) --.l 
2.65(.104)L~2.438(.096) 
2.35 (.093) I I 2.235 (.088) 

!~~r 
.10 (.004) I 

.75 (.03O)MAX--I 

Signetics 

~
10.85(.419) J 10.00 (.394) l ~ .75 (.030) 

.25 (.010) 

!\45. 

LJrf hJi 
I I 1.270 (.050) =f:}. 

--I r .408 (.018) .32 (.013) 
.23 (.009) 

ffi 10.&5(.419) J 10.00 (.394) 

ll/ .75 (.030) 
.25(.010) 

/)45. 

lJf h\.l O·~· 
I I 1.270 (.050) =::t:7-

--I J-.406 (.018) .23 (.009) 
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PACKAGE OUTLINES 

F PACKAGE CERAMIC 
(14-PIN DIP) 

"7.\'0701~1 ~11 I I 
o. 76\.030\ ~ --I 'l 

. 2.79 (.110) 

9-6 

0.58 (.023) 2.291.090) 

o:3'iTii15i 

F PACKAGE CERAMIC 
(20-PIN DIP) 

'7.IO~*-lII~ 
0.76 '.Ol~l-

F PACKAGE CERAMIC 
(1S-PIN DIP) 

LEADNO.11W 

F PACKAGE CERAMIC 
(24-PlN DIP) 

0.58 (.0231 2.79 (.110) 2.491.098) 4.19 ~.'651 
o:38To15i 2.'29T09oT T.52'T06oi" ~ 

Signetics 
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PACKAGE OUTLINES 

1 0350 +0.010 80 I/"""'· -0.00. 

G PACKAGE 
(16-PIN) 

G PACKAGE 

G PACKAGE 
(14-PIN) 

Signetics 

G PACKAGE 
(20·PIN) 

J, 
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9·8 

N PACKAGE PLASTIC 
(14-PIN DIP) 

N PACKAGE PLASTIC 
(20-PIN DIP) 

Signetics 

N PACKAGE PLASTIC 
(16-PIN DIP) 

N PACKAGE PLASTIC 
(24-PIN DIP) 
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PACKAGE OUTLINES 

0.13(,(105) 
MIN. 

W PACKAGE CERAMIC 
(14-PIN FLATPACK) 

LEAD NO. 1 

7.81(.3101 

+==TII=~I ~~±~ 
I I '--U61.030' J l O.15UMI8I 11 1.021.040) Z.16(.0851 

0.08 (.0031 ~ r.:mT.lim 

0.51 (020) 

1. 
f 

.000 MIN. 

LEAD NO.1 

W PACKAGE CERAMIC 
(16-PIN FLATPACK) 

f ::: ::::! ~: ::~:: 
.OOOMINI~--------""";;m~--! 

01±-"',====l==,rtF~o~'''~('03~O~,~~~==:t~Ol'.~021~(~''''';;' t!;~~=2".(''''' 
o:Di'T.OO3T ~ 1.40 (.056) 

W PACKAGE CERAMIC 
(24-PIN FLATPACK) 

LEAD NO. , ~ 1.02 ('0401 

10.03 (.395 
9.40 (.370 

0.10 (.004) 
MIN. 

+-....:..---E::::3-j~==:=tt=:=1 I 
0.15 (.006) J L 
0.081.003) ~ ~ 

0.51 (.0201 1.401.0551 
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SALES OFFICES '. 
" 

" 
!'I" 

SIGNETICS NORTH CAROLINA MINNESOTA Costa Meu Ii Raleiah Minneapolis Avnet Electronics 
Phone: (919) 851-2013 High Technol0f; Sales Phone: (714) 754-6Ul 

11 HEADQUARTERS OHIO Phone: (612) 8 8-8088 Hamilton Electro Sales 

811 East Arques Avenue Wortbineton MISSOURI Phone: (714) 64l-4100 ~ I 
P.O. Box 3409 Phone: (614) 888-7143 Briclpton Culver Cfty I: 
Sunnyvale, California 94088-3409 PENNSYLVANIA B. C. Electronic Sales Hamilton/Avnat Electronics 
Phone: (408) 739-7700 Horsham 

Phone: (314) 291-1101 Phone: (213) 558-2121 

Phone: (215) 443-5500 NEVAOA Hamilton/Avnet Electronics 
ALABAMA Carson C~ Milifa 
Huntsville TENNESSEE Magna ales Phone: (113) 558-2901 

Phone: (205) 830-4001 Greeneville Phone: (702) 883-1471 EI!nda 
ARIZONA 

Phone: (615) 639-0251 
NEW JERSEY Distribution Group 

Phoenix TEXAS East Hanover Pone: (213) 322-8100 

Phone: (602) 265-4444 Austin Emtec Sales, Inc. Irvlne 

CALIFORNIA 
Phone: (512) 458-2591 Phone: (201) 428-0600 Schweber Electronics 

Canoga Park 
Richardson NEW MEXICO Phone: (714) 863-0200 

Phone: (213) 340-1431 
Phone: (214) 644-3500 

AlbuquertUe w:, Distribution Group 

CU~inO 
CANADA Power nterprises Pone: (714) 863-9953 

hone: (408) 725-8100 SIGNETICS CANADA, LTD_ Phone: (505) 298-1918 Sacramenta 

In~od 
Etobitoke, Ontario NEW YORK Hamillon/Avnet Electronics 

hone: (213) 670-1101 Phone: (416) 622-9314 
Ithata Phone (916) 920-3150 

me 
Ottawa, Ontario Bob Dean, Inc. San Dieaa 

Phone: (71~ 833-8980 
Tech-Trek, Lid. Phone: (607) 257-1111 Antbem Electronics 

(213) 588-3 81 
Phone: (613) 230-3927 

Melville Phone: (619) 453-4871 

San IlIeao REPRESENTATIVES 
Emtec Sales, Inc_ Arrow Electronics 

Phone: (714) 560-0242 Phone:.(516) 752-1630 Phone (619) 565-4800 

COLORADO ARIZONA OREGON Hamillon/Avnat Electronics 
Aurora ScoHsdale Hillsboro Phone: (619) 571-7510 

Phone: (303) 751-5011 Thom Luke Sales, Inc. Western Technical Sales Wyle Dislribution Group 
CONNECTICUT 

Phone: (602) 94H901 Phone: (503) 640;4621 Phone: (619) 565-9171 

Danbwy 
CALIFORNIA PENNSYLVANIA San Jose 

Phone: (203) 748-3722 Los Gatos Pittsbur~h Anthem Electronics Inc_ 
Sierra TechnoloN Cove & Newman Co. Phone: (408) 946-8000 

FLORIDA Phone: (408) 35 -1626 Phone: (412) 531-2002 SantaCln Clearwater Santa Clara TEXAS Schweber Electronics Phone: (813) 796-7086 Magna Sales 
Houston Phone: (408) 748-4700 

Ft. uuderdale Phone: (408) 727-8753 
OM Sales 

Phone: (305) 486-6300 San Diego Phone: (713) 789-4426 
WyIe Distribution Gra: 

GEORGIA Mesa En~ineering Phone: (408) 727-25 
Phone: ( 19) 278-8021 UTAH Sunnyvale 

AUanta 
CANADA Salt Uke City Arrow ElectroniCS 

Phone: (404) 953-0067 
Etoblcoke Electrodyne Phone: (408) 745-6600 

ILLINOIS Tech-Trek, Ltd. Phone: (801) 486-3801 Hamilton/Avnet Electronics 
Schaum~ Phone: (416) 626-6676 WASHINGTON Phone: (408) 743-3366 

Phone: ( 12) 843-7805 Pointe Claire Bellevue Tustin 
INDIANA TeCh-Trek, Ltd. Western Technical Sales Anthem Electronics 
Kokomo Phone: (514) 697-3385 Phone: (206) 641-3900 Phone: (714) 730-8000 

Phone: (317) 453-6462 CONNECTICUT Spokane Arrow Electronics 
KANSAS Yalesville 

Western Technical Sales Phone: (714) 838-5422 

Overland Park Kanan Associates 
Phone: (509) 922-7600 

Woodland Hills 
Phone: (913) 341-8181 Phone: (203) 265-2404 WISCONSIN Avnet Electronits 

MARYLAND FLORIDA Waukesha Phone (213) 883-0000 
Micro-Tex, Inc. 

Glen Burnie PO!". Beach Phone: (414) 542-5352 CANADA V G Sales Phone: (301) 787-0220 Pone: (305) 971-0900 DISTRIBUTORS C1:i Alberta 
MASSACHUSETTS ILLINOIS ALABAMA amillon/Avnet Electronics 
UtIIeton SchaumbUfg Huntsville 

Phone: (403) 230-3586 
Phone: (617) 486-8411 Micro-Tex, Inc. lanlronics 

Phone: (312) 885-1131 HamiitonJAvnet Electronics Phone: (403) 272-1021 MICHIGAN Phone: (205) 837-7210 
Farminpon HiDs IOWA Pioneer Electronics Mississaup, Ontario 

Phone: (313) 476-1610 Marion Phone: (205) 837-9300 Hamillon/Avnet Electronics 

MINNESOTA Rep. Associates cor~. ARIZONA Phone: (416) 677-7432 

Edina 
Phone: (319) 373-01 2 

Phoenix Zenlronics 
Phone: (612) 835-7455 KANSAS HamillonJAvnet Electronits Phone: (416) 451-9600 

NEW JERSEY Kansas City Phone: (602) 231-5100 Monlrtal, Quellet 

Panippan, 
B. C. Electronic Sales Schweber Electronics lanlronics 
Phone: (913) 342-12/1 Phone: (602) 997-4874 Phone: (514) 735-5361 

Phone: (201) 334-4405 
MASSACHUSETTS ~ Distribution Groul -,:, OnIIrio 

NEW YORK Reading Pone: (602) 249-223 nlronics 
Liverpool Kanan Associatss CALIFORNIA Phone: (613) 226-8840 

Phone: (315) 451-5470 Phone: (617) 944-8484 Chatsworth OItawa, 0nI8I0 
Melville MICHIGAN Anthem Electronics Cesto Electronics 

Phone: (516) 752-0130 Bloomfield HiRs Phone: (213) 700-1000 Phone: (613) 226-6903 

10 ~ingersFalis Enco Marketing Arrow Electronics Hamilton/Avnet Electronics 
one: (914) 297-4074 Phone: (313) 642-0203 Phone: (213) 701-7500 Phone: (613) 226-1700 

= 
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SALES OFFICES 

QUIbIc City INDIANA NEW HAMPSHIRE l'/insIon-Sliem 
Cesco Electronics 

11::\cuonics 
Manehesler Arrow ElecIronics 

Phone: (418) 524-4641 Arrow Electronics Phone: (919) m-8711 
Vane_ Phone: \317) 849-7300 Phone: (603) 668-6968 OHIO 

len1ronics· Arrow E eclronics lleec:hwood Phone: (317) 243-9353 NEW JERSEY 
Phone: (604) 688-2533 Hamilton/Avnet Eleclronics Ch.ry Hin . Schweber Electronics 

Ville 5L Llunnt, Quebec Phone: (311) 844-9333 HamiitonJAvnet Electronics Phone: (216) 464-2970 
Hamilton/Avnet Eleclronics Phone: (609) 424-0100 Cleveland 
Phone: (514) 331-6443 . KANSAS Fairfield HamiltonJAvnet EleCtronics 

watirtoo o.land Park Arrow Electronics Phone: (216) 83\-3500 
Zentronics HamiltonJAvnet Electronics Phone: (201) 575-5300 Pioneer Electronics 
Phone: (519) 884-5700 Phone: (913) 888-8900 Hamilton/Avnet Electronics Phone: (216) 587-3600 

Winntpea MARYLAND Phone: (201) 575-3390 C .. tervllJe 
Arrow Electronics Zentronics Baltimore Lionex Cor~oration Phone: (513) 435-5563 Phone: (204) 775-8661 Arrow ElecironicS Phone: (20 ) 227-7960 

COLORADO Phone: (301) 247-5200 Schweber Electronics "':iltOnJAvnet Eleclronics 
Aurora Columbia 

Arrow Electronics HamiitonJAvnet Electronics Phone: (201) 227-7880 Phone: (513) 433-0610 

Phone (303) 696-1111 . Phone: (301) 995-3500 Moonstown Pioneer Standard Electronics 
Denver· GaltllerSbU, Arrow Eleclronics Phone: (513) 236-9900 

~Ie Disblbution Gr01 Pioneer shinion Eleclronics Phone: (609) 235-1900 Solon 
Pone: (303) 457-995 . Phone: (301) 94 -0710 NEW MEXICO 

Arrow Electronics 
Schwebel Electronics Phone: (216) 248-3990 Enatewood . Phone: (301) 840-5900 Albuquerque 

Hamilton/Avnet Electronics Hamilton/Avnet Electronics OKLAHOMA 
Phone: (303) .740-1000 MASSACHUSETTS Phone: (505) 765-1500 Tulsa 

CONNECTICUT Bedford Arrow Eleclronics ~uality Components 
Danbury Schweber Electronics Phone (505) 243-4566 hone: (918) 664-8812 

Hamilton/Avnet Electronics Phone: (617) 275-5100 
NEW YORK 

OREGON 
Phone: (203) 797-2800 Bnglon Hillsboro 

LionexCol BuHaIo 
SchWeber Electronics Phone: (61 ) 272-9400 Summit Distributors ~Ie Distribution Gf:! 
Phone: (203) 792-3500 Woburn Phone: (716) 887-2800 Pone: (503) 640-6 

lYIIliII&Iord Arrow Eleclronics East S"acuse LakeOs= 
Arrow Electronics Phone: (617) 933-8130 Hamifto Avnet Eleclronies Arrow Electronics Phone: (503) 635-8831 Phone: (203) 265-7741 Hamilton/Avnet Electronics Phone: (315) 652-1000 

FLORIDA Phone: (&17) 273-7500 
HamiltonJAvnet Eleclronics PENNSLYVANIA 

FI. l.audlrdale MICHIGAN Phone: (315) 437-2642 Horsbam 
Arrow Eleclronics Ann Arbor HauP:ti'L.I. 

lionex Co~, ' 
Phone: (305) 176-7790 Arrow Electronics Arrow lectronics 

Phone: (21 ) 443-5150 
Hamilton/Avnet Eleclronics Phone: ~3) 971-8220 Phone: (516) 231-1000 PIttsburgh 
Phone: (305) 971-2900 Grand Rap , 

Lionex CorB' 
Arrow Eleclronics 

HoIiywood Hamilton/Avnet Eleclronics Phone: (51 ) 273-1660 Phone: (412) 856-7000 
Schweber Electronics Phone: (616) 243-8805 Pioneer/piltsbU~h 
Phone: (305) 927-0511 livonia IJverpool Phone: (412) 78 -2300 

Palm Bay HamiltonJMnet Electronics Arrow Electronics 
TEXAS 

Arrow.Elecironics Phone: (313) 522-4700 Phone: (315) 652-1000 
Phone: (305) 725-1480 Pioneer Eleclronics Melville Austin 

Phone: (3131, 525-1800 Arrow Eleclronics 
51. Petersbul'l Schweber E eclronics 

HamiftonJAvnet Eleclronics Phone: (512) 835-4180 
Hamilton/Avne! Eleclronics Phone: (313) 525-8100 

Phone: (516) 454-6m2 HamiltonJAvnet Eleclronics 
Phone: (813) 576-3930 Rochester Phone: (512) 837-8911 

GEORGtA MtNNESOTA Arrow Eleclronics ~uality Co!onents 
Atlanta Ed .. Prairie Phone: (716) 275-0300 hone: (51 835-0220 

Schweber Electronics Schweber Eleclronics Hamilton/Avnet Eleclronics Dallas 
Phone: (404) 449-9170 Phone: (612) 941-5280 Phonec(7l6) 475-9130 Arrow Electronics 

Norcross 
Edina Schweber Electronics Phone: (214) 386-7500 

Arrow Eleclronics 
Arrow Electronics Phone: (612) 830-1800 Phone: (716) 424-2222 HamiitonJAvne! Eleclronics 
Phone: (404) 449-8252 Minneapolis ~~~:lbe~IElecironics 

Phone: (214) 659-4111 
HamiitonJAvnet ElectroniCS Arrow Electronics ~uality Components 
Phone: (404) 447-7500 Phone: (612) 830-1800 Phone: (516) 334-7474 hone: (214) 387-4949 
Schwebel Electronics HamiltonJAvnet Eleclronics 

NORTH CAROLINA 
Schweber Electronics 

Phone (404) 449-9170 Phone: (612) 932-0600 Phone: (214) 661-5010 
ILUNOIS Minnetonka Charlotte Houston 
EllcGrove 

Hamilton/Avnet Eleclronics Pioneer Electronics Arrow Eleclronics 
Schwebe, Electronics 

Phone (612) 932-0666 Phone: (704) 527-8188 Phone: (713) 530-4700 
Phone: (312) 364-3750 MISSOURI 

Ralei&h Hamilton/Avnet Eleclronics 
Sch .. mb,.. Arrow Electronics Phone: (713) 780-1771 

Earth CI~ Phone: (919) 876-3132 
Arrow EJec\ronics Hami n/Avnet Eleclronics Schweber Electronics 
Phone: (312) 397-3440 P~one: (314) 344-1200 HamiHon/Avne! Electronics Phone: (713) 784-3600 

B .. semtlie 5L l.ouis Phone: (919) 878-0819 

1tnd HamiltonJAvnet Electronics Arrow Electronics Schweber Electronics ualily Com onenis 
Phone: (312) 860-7700 Phone: (314) 567-6888 Phone: (919) 876-0000 hone: (7l3r 491-2255 
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UTAH CHILE ITALY SOUTH AFRICA 

SaIl Lake c:r, Philips Chilena S.A. Philip's S.p.A. E.D.A.C. (Pm ltd. 
Hamiltonl vnel Electronics Santiago Milano Johannesburg 
Phone: (801) 9724300 Phone: 56·2·394001 Phone: 39·2·6994 Phone: 2Hl·614·2362 

Wyle Distribution Group COLOMBIA JAPAN SPAIN 
Phone: (801) 974·9953 Sadape S.A. Signelics Japan, Lid. Miniwa« S.A. 

Bogota D.E. Tokyo Barcelona 
WASHINGTON Phone: 600 600 Phone: 813·230·1521 Phone: 301 63 12 

Osaka 
Bellevue DENMARK Phone: 816·304·6171 SWEDEN 

Arrow Electronics Miniwa" A/S A.B. Elcoma 
Phone: 1206) 643·4800 Kobenhavn N.V. KOREA Stockholm 
HamiitonlAvnet Electronics 

Phone: 45·01·69·1622 Philips Elecl. Korea Lid. Phone: 46'()8·67·9780 Seoul 
Phone: (206) 453-5844 FINLAND Phone: 7944202 SWITZERLAND 
Wyle Distribution Group Oy Philips Ab MALAYSIA PhilipsA.G. Helsinki Phone: (206) 453·8300 Phone: 358+7271 Philips Malaysia Sdn. Berhad Zurich 

Kuala Lumpur Phone: 41'()1·988-2211 
WISCONSIN FRANCE Phone: 77 44 11 

New Berlin R.IC. La Radiotechnique-Compelec MEXICO 
TAIWAN 

HamiltonlAvnet Electronics Paris Electronica S.A. de C.V. 
Phili~s Taiwan, ltd. 

Phone: 33+3554499 Taipei 
Phone: (414) 784-4510 Mexico D.F. Phone: 886·2·563·1717 

Oak Creek GERMANY Phone: 52·72\·61300 
Arrow Electronics Valvo NETHERLANDS THAILAND 
Phone: (414) 764·6600 Hamburg Philips Nederland B.V. ~h~~~I~~'f{:~~1 Co. Phone: 49·40·3296·19 Eindhoven 

GREECE Phone: 31·40-79·3333 Bangkok 
FOR SIGNETICS Phone: 233-633()'9 

Ph~:~~~/. Hellenique NEW ZEALAND 
PRODUCTS Philips Eleelricallnd. Lid. TURKEY 
WORLDWIDE: Phonp.: 9215111 Auckland W:!r~h~~~ Phone: 64·9-605914 

HONG KONG Istanbul 
ARGENTINA Philips Hong Kong, Lid. NORWAY Phone: 43 59 10 
Philips Argentina S.A. ~~~~;hNg~.0'245121 

Norsk A/S Philips 
Buenos Aires Oslo UNITED KINGDOM 
Phone: 541-7141 Phone: 47-2-680200 Mullard, Lid. INDIA 

AUSTRALIA Philips India & Eleel. Lid. PERU London 
Philips Induslries Holdings Ltd. Bombay Cadesa Phone: 44·01·58()'6633 

lane-Cove, N.S.W. Phone: 91·22·295144 Lima 
Phone: 61·2·427·0888 Phone: 326070 UNITED STATES 

AUSTRIA' INDONESIA PHILIPPINES 
Signelies Inlernational Corp. 

P.I Philips·Ralin Eleelronics Sunnyvale, Calffornia 
Oslerrichische Philips Bauelemenle Philips Induslrial Oev., Inc. Phone: (408) 739·7700 

Wien Jakarta Makali·Rizal 
Phone: 43·222·93·26·2 Phone: 716 131 Phone: 868951 URUGUAY 

BELGIUM IRELAND PORTUGAL Luzileclron S.A. 
N. V. Philips & MBlE Philips Eleelrieal Lid. Philips Portuguesa SARl Montevideo 

Bruxelles Dublin Lisboa Phone: 91 43 21 
Phone: 32'()2·242·7400 Phone: 353+69·3355 Phone: 35H9·68·3121 VENEZUELA 

BRAZIL ISRAEL SINGAPORE Induslrias Venezolanas 
Ibrape R~:FA~i~lronies, Lid. Philips Projecl Dev. Pie., Lid. Philips S.A. 

Sao Paulo Singapore Caracas 
Phone: 55'()11·211·26oo Phone: 972-3-477115 Phone: 65·253·8811 Phone: 58·2·36'()511 
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