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Signetics reserves the right to make changes in the products contained in this
book in order to improve design or performance and to supply the best possible
products. Signetics also assumes no responsibility for the use of any circuits de-
scribed herein, conveys no license under any patent or other right and makes no
representations that the circuits are free from patent infringement. Applications
for any integrated circuits contained in this publication are for illustration pur-
poses only and Signetics makes no representation or warranty that such applica-
tions will be suitable for the use specified without further testing or modifica-
tion. Reproduction of any portion hereof without the prior written consent of
Signetics is prohibited.

© Copyright 1984 Signetics Corporation
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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

e A Circuit Characteristics Section

* A User's Guide

e 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/100K 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

TMFAST is a trademark of Fairchild Camera and Instruments Corporation
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LOGIC PRODUCTS

INTRODUCTION

54/74F FAST TTL

THE HIGH-SPEED LOGIC OF THE 80’s
PRODUCT DESCRIPTION

Signetics has combined advanced oxide-isolated fabrication
techniques with standard TTL 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 TTL 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 circult 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 Vg without
pullup resistors.

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

FEATURES

3ns propagation delays

¢ 4mW/gate power dissipation
e 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

THE SPEED/POWER BASIC FAST GATE TRANSFER FUNCTIONS
SPECTRUM AT ROOM TEMPERATURE
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INTRODUCTION

54/74F FAST TTL

PROPAGATION DELAY VS LOAD
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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 (74FXX) devices are

available in plastic dual-in-line (DIP) and
SO packages, and the military range
(54FXX) devices are available in ceramic
DIP and leadless 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

ORDERING CODE

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

N 74F244 N
0o
Package Style
Device Number
Temperature Range
TEMPERATURE RANGE DEVICE NUMBER PACKAGE STYLE
N = Commercial Range N = Plastic DIP
0°C to +70°C T4F244 D =S50 Plastic
S = Military Range F = Ceramic DIP
-55°C to +125°C 54F244 G = Leadless Chip Carrier

Signetics
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PRODUCT STATUS AND DEFINITIONS

DEFINITION OF TERMS

Data Sheet Identification

Product Status

Definition

Formative or
In Design

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

Advance Information

Sampling or
Pre-Production

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

Preliminary

First
Production

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.

No
Identification
Noted

Full
Production

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.

Signetics
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LOGIC PRODUCTS

NUMERICAL INDEX
74F SERIES DESCRIPTION PAGE
74F00 QUAd 2-INPUENAND GaE . . . .ottt ettt et et e e e i 5-1
74F02 QuUad 2-INPUE NOR Gate . . ... .. i e i ittt e e e 5-4
74F04 L 1= L1V & 1T PN 57
74F08 QUAd 2-INPUEAND GaAEE . . .ottt et ettt et e e e e 5-10
74F10 TrPle 3-INPUENAND Gate . . ..ottt et e e 5-13
74F 11 Triple B-INPUL AND Gate . . . ..ottt ittt e 513
74F13 Dual 4-Input NAND Schmitt Trig@er . . .o et i e e e it it et i it e i et 5-16
74F14 Hex Inverter SChmitt TrgQer . . ... oot i i i e e e 5-19
74F20 DUl 4-INPUENAND G . . . oottt ettt e et e e 5-22
74F32 QUAA 2-INPUE OR GaALE . . o o\ttt e et et e e e e e 5-25
74F37 Quad 2-INPUt NAND BUFfOr . . o ..t e e e e e e 5-28
74F38 Quad 2-Input NAND Buffer (Open Collector) . . ... ..ottt i i e 5-31
74F40 Dual 4-Input NAND BUFfer . . ..o i i s 5-34
74F64 4-2-3-2 INpUt AND-OR-INVEIM Gate . . .. ..ot it i i it e s 5-37
T4F74 DUl D-TYPe Flip-F oD . .ottt e e e s 5-40
74F85 4-Bit Magnitude ComParator . .. ...ttt e e e e e s 5-45
74F86 Quad 2-INPUt EXCIUSIVE-OR GaLE . . . .\ttt ettt e s 5-51
74F109 Dual J-K Positive EAGe-Triggered FIP-FIOP . . . ...t ut ittt ettt et e e 5-54
74F112 Dual J-K Negative Edge-Triggered FIip-FIop. . ... .. i i e e e 5-59
74F113 Dual J-K Negative Edge-Triggered Flip-Flop WithoutReset. .......... ... ..o i, 5-64
74F114 Dual J-K Negative Edge-Triggered Flip-Fiop (With Common ClockandReset) ............ ... .. ... ooiiat. 5-69
74F132 Quad 2-Input NAND Schmitt Trigger. ... ..ottt i i i i e e s 5-74
74F138 1-01-8 DECOder/DemMUINIPIEXEr . . . o e e e s 5-77
74F139 Dual 1-0f-4 Decoder/DemuUItiPIEXEr . . . . ...\ttt i 5-81
74F 148 B-INPUL PriOrity ENCOTEY . . o oottt e 5-85
74F151 B NPUE MUR D XY .. o i e e e i 5-90
74F153 Dual 4-Lineto 1-Line MUItIpIEXer . . . ..o i e e e 5-94
74F157 Quad 2-Input Data Selector/Multiplexer (Non-Inverted) . . ...... ... i 5-98
74F158 Quad 2-Input Data Selector/Multiplexer(Inverted) . . ... ...t i e 5-98
74F160A Synchronous BCD Decade Counter, AsynchronousReset . ...... ..., 5-103
74F161A Synchronous Binary Counter, ASynchronous ReSet. . ...t 5-103
7T4F162A Synchronous BCD Decade Counter, Synchronous Reset. .............. i e 5-103
74F163A Synchronous Binary Counter, SynChronOUS RESEt . .. ..ottt i e 5-103
74F164 8-Bit Serial-In Parallel-Out Shift Register . ... i e e 5-111
74F168 4-Bit Up/Down BCD Decade Synchronous Counter. . ...ttt ittt aiaea s 5-116
74F169 4-Bit Up/Down Binary Synchronous COUNTEr . .. ... . ittt ittt ie i inans 5-116
74F174 L L5000 N o T o o N 5-125
74F175 QUAA D PP RO o ittt et et e e e e s 5-129
74F181 4-Bit Arithmetic LogiC Unit. . ..o 5-133
74F182 Carry Lookahead Generator. . ... ...ttt ittt iie et it i s 5-140
74F190 Asynchronous Presettable BCD/Decade Up/DownCounter ... 5-144
74F191 Asynchronous Presettable 4-Bit Binary Up/DOwn COoUNter . .....o vttt iiiiiiiiiiiiaan e aaaas 5-144
74F192 Synchronous Presettable BCD Decade Up/DOWN CONtEr . . . ..o vttt ittt iiiiininenes 5-152
74F193 Synchronous Presettable 4-Bit Binary Up/Down CouNnter. . .......uuitii ittt aennneas 5-152
74F194 4-Bit Bidirectional Universal Shift Register . ... ... it i i it i ianea s 5-159
74F195 4-Bit Parallel Access Shift Register. . ... ...ttt e i e e e 5-165
74F240 Octal Inverter Buffer(3-State) . ... ... i i i i i e i i e 5-170
74F241 Octal BUFfer (3-State). . . ..ottt e i e e 5-170
74F242 Quad Transceiver, Inverting (3-State) . . . ...t i e 5-175
74F243 QUAd TransCeIVET (B-STAtB) . . . . . oottt e 5-175
74F244 OCtal BUIEr (B-S1aLB). . . . .ottt 5-180
T74F245 OCtal TranSCeIVEN (B-SatR) . . .. vttt it ettt et e e e 5-184
74F251 8- INput MURIPIEXEr (B-SHat) . . . oo i ettt e 5-188
74F253 Dual 4-Input MUltiplexer (3-State) . . ... ...t s 5-193
74F256 Dual 4-Bit Addressable LatCh. . ... oot e e e 5-197
74F257 Quad 2-Line to 1-Line Data Selector/Multiplexer(3-State) . .......... ..o i 5-203
74F258 Quad 2-Line to 1-Line Data Selector/Multiplexer(3-State) . ... i i 5-208
74F259 8-Bit AAresSable LAt . . ...ttt e e ey 5-212
74F269 8-Bit Bidirectional Binary COUNTEr. . .. .. v ottt it ittt ittt it e s 5-218
74F273 OCHAI D FIIP-FIOD .« e ettt ettt e 5-223
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NUMERICAL INDEX

74F SERIES DESCRIPTION PAGE
74F280A 9-Bit Odd/Even Parity Generator/Checker . . . ... ...ttt e i i 5-227
74F283 4-Bit Binary Full Adder With Fast Carry . ... .. ...t i et 5-231
74F298 Quad 2-Input Multiplexer With Storage. . . . ... ...t i 5-236
74F299 8-Input Universal Shift/Storage Register(3-State)............. ... o i i i 5-240
74F322 8-Input Serial/Parallel Register With Sign Extend (3-State). ................ .o i 5-246
74F323 8-Input Universal Shift/Storage Register With Synchronous Reset and Common 1/O Pins (3-State) . ............ 5-253
74F350 4Bt ShIfer (B3-S ) . . .. ettt e e 5-259
74F352 Dual 4-Lineto 1-Line Multiplexer. . . ... o i e 5-265
74F353 Dual 4-Input Multiplexer (3-8tate) . .. .. ...t s 5-269
74F365 HexX BUFfer Driver (B-State) . . ... oottt ettt et et et e e 5-273
74F366 Hex Inverter Buffer (3-State). . .. ..ot e e 5-273
74F367 Hex (Dual + Quad) Buffer Driver (3-State) . . .. ... s 5-273
74F368 Hex (Dual + Quad) Inverter Buffer (3-State). ..........coo i i 5-273
T4F373 Octal Transparent LatCh (3-State) . . ... ...ttt i it e e e 5-278
74F374 Octal DFHP-FIOP (3-State) ... ...t e 5-278
74F377 Octal D Flip-FlopWith Clock Enable. . ... e 5-284
74F378 Hex D Flip-Flop With CIOCK EN@bIe . . . . .. oottt e e et et eees 5-288
74F379 Quad Parallel Register (With Enable) . . ... ... ittt eea s 5-292
74F395 4-Bit Cascadable Shift Register (3-State) . . . ......oiu it i e e e 5-296
74F398 Quad 2-Port Register With True and Complement Outputs . ................ e 5-302
74F399 Quad 2-Port Register. . .. ... .. i e e 5-302
74F521 8-Bit Identity Comparator. ... s 5-306
74F524 8-Bit Registered Comparator (Open-Collector+3-State) . ...........couiiiiii i 5-311
74F533 Octal Transparent Latch (3-State) . ........ .o i i i e i i 5-318
74F534 OcCtal D FIIP-FIOP (B-State) . . ..ottt ettt et et e ittt et e e 5-318
74F545 Octal Bidirectional Transceiver (With 3-State Inputs/Outputs) . ........ ... i i 5-324
74F579 8-Bit Bidirectional Binary Counter (3-State) .. ...t 5-328
74F588 Octal Bidirectional Transceiver With IEEE-488 Termination Resistors (3-State Inputs/Outputs) . ............... 5-333
74F604 Dual Octal Register(3-State) .. ............oovvein. S s 5-338
74F605 Dual Octal Register (Open-Collector) . ... ...ttt i et 5-338
74F620 Octal Bus Transceiver, Inverting (3-State). . .. ... ... 5-344
74F621 Octal Bus Transceiver, Non-Inverting (Open Collector). .. ...uuut ittt it i 5-349
74F622 Octal Bus Transceiver, Inverting (Open Collector) . . . .. ...ttt ittt i e e e 5-349
74F623 Octal Bus Transceiver, Non-Inverting (3-State). . . ... ..ottt ittt e i 5-344
74F630 16-Bit Parallel Error Detection and Correction Circuit (3-State) . .. .......... e 5-353
74F631 16-Bit Parallel Error Detection and Correction Circuit (OpenCollector) . ... 5-353
74F646 Octal Transceiver/Register, Non-Inverting (3-State) .. ................o i i i 5-360
74F647 Octal Transceiver/Register, Non-inverting (Open Collector) ..........c..uiiii ittt 5-360
74F648 Octal Transceiver/Register, Inverting (3-State). . . .. ...t e e 5-360
74F649 Octal Transceiver/Register, Inverting (Open ColleCtOr). . . ... vttt 5-360
74F655 Octal Buffer/Line Driver With Parity, Inverting (3-State) . . . ...ttt i e e 5-368
74F656 Octal Buffer/Line Driver With Parity, Non-Inverting (3-State) . . .. ..ot i i 5-368
74F657 Octal Bidirectional Transceiver With 8-Bit Parity Generator/Checker(3-State) . ...............coviviii.. 5-373
74F673 16-Bit Shift Register (Serial-In/Serial-Parallel Out). . ... .. ... .. e 5-378
74F674 16-Bit Shift Register (Serial-Parallel In/Serial-Out), 3-State. . .......... .o 5-384
74F675 16-Bit Shift Register (Serial-In/Serial-Parallel OQut). . .. ..ottt i e i 5-390
74F676 16-Bit Shift Register (Parallel-In to Serial-Out, Serial-Into Serial-Out). . .. ....... ..., 5-395
T4F779 8-Bit Bidirectional Binary Counter (Multiplexed 3-State /OPorts) ............. .. ... i, 5-400
74F3037* Quad 2-Input 302 TransmisSION LINE@ DIiVer. . . ... oot i e it

74F3040* Dual 4-Input 302 TransmisSioN LINe DIiVer . . .. ..t i e e ettt

*Data sheets soon to be available. Contact nearest Signetics sales office.
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AVAIL- AVAIL- | =
DEVICE DESCRIPTION ABILITY DEVICE DESCRIPTION ABILITY
74F00 Quad 2-Input NAND Gate A 74F242 | Quad Bus Transceiver (3-State) A
74F02 Quad 2-Input 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-Input AND Gate A 74F245 | Octal Bus Transceiver (3-State) 1H 84
74F10 Triple 3-Input NAND Gate A 74F251 | 8-Input Multiplexer (3-State) 1H 84
74F11 Triple 3-Input AND Gate A 74F253 | Dual 4-input Multiplexer (3-State) 2H 84
74F13 Dual 4-input NAND Schmitt Trigger A 74F256 | Dual 4-Bit Addressable Latch A
74F14 Hex Schmitt Trigger A 74F257 | Quad 2-Input Multiplexer (3-State) A
74F20 Dual 4-Input NAND Gate A 74F258 | Quad 2-Input Multiplexer (3-State) A
74F32 Quad 2-Input OR Gate A 74F259 | 8-Bit Addressable Latch A
74F37 Quad 2-Input NAND Buffer 1H 84 74F269 | 8-Bit Up/Down Counter (3-State) 1H 84
74F38 Quad 2-Input NAND Buffer, OC 1H 84 74F273 | Octal D Flip-Flop 1H 84
74F40 Dual 4-Input NAND Buffer 1H 84 74F280A | 9-Bit Parity Generator/Checker A
74F64 4-2-3-2 Input AND/OR !nvert Gate A 74F283 | 4-Bit Adder 1985
T4F74 Dual D-Type Flip-Flop A 74F298 | Quad 2-Input Multiplexer 1H 84
74F85 4-Bit Magnitude Comparator 1H 84 74F299 | Octal Shift/Storage Register (3-State) 2H 84
74F86 | Quad 2-Input 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-input Multiplexer (Inverted "153) 2H 84
74F114 | Dual JK Flip-Flop 2H 84 74F353 | Dual 4-Input Multiplexer (inverted '253) 2H 84
74F132 | Quad 2-Input NAND Schmitt Trigger A 74F365 | Hex Buffer with Common Enable 1H 84
74F138 | 1-0f-8 Decoder/Demultiplexer A (3-State) )
74F139 | Dual 1-of-4 Decoder/Demultiplexer A 74F366 | Hex Inverter with Common Enable 1H 84
74F148 | 8-Bit Priority Encoder 2H 84 (3-State)
74F151 | 8-Input Multiplexer 1H 84 74F367 | Hex Buffer, 4-B|t.and 2-B|t.(3-State) 1H 84
74F153 | Dual 4-Input Multiplexer oH 84 74F368 | Hex Inverter, 4-Bit and 2-Bit (3-State) 1H 84
74F157 | Quad 2-Input Multiplexer A 74F373 | Octal D Latch (3-State) A
74F158 | Quad 2-Input 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 ;:ig;g ge"dDDF:_lf’,'F‘;’lp with Enable 2H 84
74F162A | BCD Decade Counter, Synch Reset 2H 84 ua ip-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
f © Multiplier
74F169 | 4-Bit Up/Down Binary Counter (3-State) 2H 84 R
: R 74F385* | Quad Serial Adder/Subtractor 1985
74F174 | Hex D Flip-FI th C Mast 2H 84
Reser P With ommon Haster 74F395 | 4-Bit Cascadable Shift Register (3-State) | 1H 84
74F175 | Quad D 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 ;z:zg;? g”'t'l"‘éOde Buffered Latch (3-State) 1?:35
74F190 | Up/Down Decade Gounter 2H 84 Teroos |8 g‘,a a °’,"P’°"%°’ oc o
74F191 | Up/Down Binary Counter 2H 84 -Bit Register Comparator (OC) 4
74F192 | Up/Down 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
- > B : . 74F545 | Octal Bus Transceiver (3-State) 1H 84
74F194 | 4-Bit Bidirect (V] | Shift A
F;egistgfc fonat Universal Shi 74F568 | 4-Bit Binary Up/Down Counter (3-State) | 2H 84
74F195 | 4-Bit Parallel Access Shift Register 1H 84 74F569 | 4-Bit Decade Up/Down Counter (3-State) | 2H 84
74F198* | 8-Bit 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
*Data sheets soon to be available. Contact nearest Signetics sales office.
Signetics 13
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AVAIL- AVAIL-
DEVICE DESCRIPTION ABILITY DEVICE DESCRIPTION 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-In/Parallel-Out Shift 1985
N Register (3-State)
74F621 | Octal Bus Transceiver (3-State) 1H 84 ! . .
74F622 | Octal Bus Transceiver (OC) 1H 84 74F674 ‘6;3;;;?; *:'g"s';:i?"a'o‘“ Shift 1685
74F623 | Octal Bus Transceiver (3-State) 1H 84 . e .
74F630 | Memory Error Detector/Corrector 2H 84 74F675 | 16-Bit Serial-In/Parallel-Out Shift 1985
(3-State) Register with SO Capability
74F631 | Memory Error Detector/Corrector (OC) 2H 84 74F676 | 16-Bit Parallel-In/Serial-Out Shift 1985
n - Register with SO Capability
74F646 Ot.z;alstBaL;:)Transcelver and Register 1H 84 74F779 | 8-Bit Counter (3-State) 2H 84
- * R : N N
74F647 | Octal Bus Transceiver and Register (OC) | 1H 84 74F784* | 8-Bit Serial/Parallel Multiplier (with 1985
74F648 | Octal Bus Transceiver and Register 1H 84 Adder/Subtractor)
(3-State) 74F3037" Quad 2-Input 302 Transmission Line A
. . Driver
74F649 | Octal Bus Transceiver and Register (OC)| 1H 84 o .
74F655 | Octal Inverting Buffer with Parity A 74F3040° Du‘;l'it-elrput 302 Transmission Line A
Generator-Checker (3-State)

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

FAST ORDERING INFORMATION

PACKAGES Vog b 2O Ty= 0" £ 0 Vog=5V 5 10%:Tam - B°C1o +15°C.
Plastic DIP N74F---N
Plastic SOM N74F---D ‘
Ceramic DIP S54F---F
Ceramic LLCC® S54F---G
NOTE
so f d mi i DIP avai 1984.
LLCCis ic surf, d chip carrier.
14 Signetics
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FUNCTION SELECTION GUIDE
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GATES
FUNCTION DEVICE NUMBER
Inverters
Hex Inverter 54/74F04
Hex Inverter Schmitt Trigger T4F14
NAND
Quad 2-Input 54/74F00
Triple 3-Input 54/74F10
Dual 4-input, Schmitt Trigger 74F13
Dual 4-Input 54/74F20
Quad 2-Input, Schmitt Trigger 74F132
AND
Quad 2-Input 54/74F08
Triple 3-Input 54/74F 11
NOR
Quad 2-Input 54/74F02
OR
Quad 2-Input 54/74F32
Exclusive-OR
Quad 54/74F86
Combination Gates
4-2-3-2 Input AND-OR:-Invert 74F64
DUAL FLIP-FLOPS
FUNCTION DEVICE NUMBER CLOCK EDGE SET CLEAR
D 54/7T4F74 T Low Low
JK 54/74F109 I LOW Low
JK 74F112 T Low LOW
JK 74F113 T Low
JK 74F114 T Low LOW
MULTIPLE FLIP-FLOPS
FUNCTION DEVICE NUMBER RESET LEVEL CLOCK EDGE OUTPUT
Quad D 54/74F175 LOW T True Comp
Quad D with Enable 74F379 T True Comp
Hex D 74F174 LOW I True
Hex D with Enable 74F378 I True
Octal D 74F273 Low I True
Octal D, 3-State 54/74F374 I True
Octal D, 3-State 74F534 I Comp
Octal D with Enable 74F377 I True
OTHER REGISTERS, REGISTER FILES
FUNCTION DEVICE NUMBER BITS SERIAL ENTRY PARALLEL ENTRY CLOCK
Quad 2 Port 74F298 4%x2 2D (mux) T
Quad 2 Port 74F398 4x2 2D (mux) I
Quad 2 Port 74F399 4x2 2D (mux) J

Signetics
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LATCHES
FUNCTION DEVICE NUMBER COMMON CLEAR(LEVEL) ENABLE INPUT (LEVEL) OUTPUT
Dual 4-Bit Addressable 74F256 Low 1(L) True
Dual 4-Bit Addressable 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 T4F412* Low 1(L), 2 (H) True
) MULTIPLEXERS
FUNCTION DEVICE NUMBER ENABLE INPUT (LEVEL) SELECT INPUTS OUTPUT
Quad 2-Input . B4[T4F157 1(L) 1 True
Quad 2-Input 74F158 1(L) 1 True
Quad 2-Input, 3-State 54/74F257 1 True
Quad 2-Input, 3-State 74F258 1 Comp
Dual 4-Input 54/74F153 2 (L) 2 True Comp
Dual 4-Input 74F352 2 2 Comp
Dual 4-Input, 3-State 54/74F253 2 True
Dual 4-Input, 3-State 74F353 2 2 Comp
8-Input 74F151 1(L) 3 True Comp
" 8-Input, 3-State 54/74F251 1 True Comp
DECODER/DEMULTIPLEXERS
FUNCTION DEVICE NUMBER ADDRESS INPUTS ENABLE LEVEL OUTPUT LEVEL
Dual 1-of-4 74F139 2+2 AL+ (L) 4(L)+4(L)
1-0f-8 54/74F138 3 2(L), 1 (H) 8 (L)
BUFFERS, DRIVERS AND TRANSCEIVERS
FUNCTION DEVICE NUMBER OUTPUT
Quad 2-Input NAND Buffer 74F37 Comp
Quad 2-Input NAND Buffer, OC 74F38 Comp
Dual 4-Input NAND Buffer 74F40 Comp
Quad 2-Input NAND Transmission Driver ’ 74F3037* Comp
Dual 4-Input NAND Transmission Driver 74F3040* Comp
Octal Transceiver 74F621 True
Octal Transceiver 74F622 Comp
Octal Transceiver and Registers 74F647 True
Octal Transceiver and Registers 74F649 Comp

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

1-6
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SHIFT REGISTERS
FUNCTION DEVICE NUMBER | BITS | SERIAL ENTRY | PARALLEL ENTRY | CLOCK
Serial-In/Parallel-Out 74F164 8 Dga, Dsp I
Serial-In/Parallel-Out Output Latch, 3-State 74F595* 8 Dy I
Serial-In/Serial-Out/Parallel-Out, 3-State 74F673 16 Siio 1
Serial-In/Serial-Out/Parallel-Out 74F675 16 D I
Serial-In/Parallel-In/Serial-Out, Parallel-Out 74F195 4 J,K 4D I ‘
Serial-In/Parallel-In/Serial-Out, Parallel-Out 74F598* 8 Do, Dgi 810 T |
Serial-In/Parallel-In/Serial-Out 74F674 16 Siio Sl/0, 16D L |
Serial-In/Parallel-In/Serial-Out 74F676 16 Si 16D I
Serial-In/Parallel-in/Parallel-Out Shift Right, 3-State . 74F395 4 Dy 4D I
Serial-In/Paraliel-In/Serial-Out, Parallel-Out, 3-State 74F322 8 Dy, D4 8110 I
Serial-in/Parallel-In/Parallel-Out 54/74F194 4 Dg,, Dg; 4D I !
Serial-In/Parallel-Iin/Parallel-Out, Bidirectional 74F198* 8 Dgp, Dy 8D T '
Serial-In/Parallel-In/Serial-Out, Parallel-Out, 3-State 74F299 8 Dgo, Dg7 8 1/0 I
Serial-In/Parallel-In/Serial-Out, Parallel-Out, 3-State 74F323 8 Dgp, Ds7 81/0 I
Parallel-In/Serial-Out Input Latch 74F597* 8 s 8D Ny
Parallel-in/Parallel-Out, 3-State 74F350 4 I_a-l43 4Y
Paraliel-In/Parallel-Out, 3-State 74F604 16 Aq-Ag, B1~Bg I
Parallel-In/Parallel-Out, OC 74F605 16 As-Ag, B4-Bg T
Parallel-In/Parallel-Out, True and Complement Output 74F398 8 S loa=logs 11a~ha I
Parallel-in/Parallel-Out 74F399 8 S loa-logs 11a=l1d J
COUNTERS
FUNCTION DEVICE NUMBER MODULUS PARALLEL ENTRY PRESETTABLE CLOCK EDGE
Synchronous 74F160 10 S X T
Synchronous 74F161 16 S X T
Synchronous 74F162 10 S X I
Synchronous 74F163 16 S X I
Up/Down 74F168 10 S X T
Up/Down 74F169 16 S X I
Up/Down 74F190 10 A X I
Up/Down 74F191 16 A X I
Up/Down 74F192 10 A X I
Up/Down 74F193 16 A X I
Up/Down 74F269 8 S X I
Up/Down 74F579 8 S (1/0) X I
Up/Down, 3-State Multiplexed 74F779 8 S (10) X I
THREE-STATE BUFFERS, DRIVERS AND TRANSCEIVERS
FUNCTION DEVICE NUMBER OUTPUT
Quad Bus Transceiver 74F242 Comp
Quad Bus Transceiver 74F243 True
Hex Buffer T4F365 True
Hex Inverter 74F366 Comp
Hex Buffer, 4-Bit and 2-Bit 74F367 True
‘Hex Inverter, 4-Bit and 2-Bit 74F368 Comp
Octal Buffer 54/74F240 Comp
Octal Buffer 54/74F241 True
Octal Buffer 54/74F244 True
Octal Buffer with Parity 74F655 Comp
Octal Buffer with Parity T74F656 ' True
Octal Transceiver 74F245 True
Octal Transceiver 74F545 True
Octal Transceiver with IEEE-488 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

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

FUNCTION DEVICE NUMBER INPUT ENABLE (LEVEL) INPUT/OUTPUT (LEVEL)
8-t0-3 74F148 LOW Active-LOW
ARITHMETIC FUNCTIONS
FUNCTION DEVICE NUMBER
4-Bit ALU 74F181
4-Bit ALU 74F381*
4-Bit ALU with Overflow Output for Two's Complement 74F382*
4-Bit 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-Bit Register Comparator 74F524
PARITY
FUNCTION DEVICE NUMBER
9-Bit Odd/Even Parity Generator/Checker 54/74F280A
SPECIAL FUNCTIONS
FUNCTION DEVICE NUMBER
16-Bit Error Detection 74F630
16-Bit Error Detection/Correction Circuit 74F631
64-Bit RAM 74F189
8-Bit Serial/Parallel Two’s Complement Multiplier 74F384*
2-Bit Serial/Parallel (with Adder/Subtractor) 74F784*

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

SIGNETICS LOGIC QUALITY

Signetics’ Logic Division has put together a
winning process for manufacturing ICs
with built-in quality and reliability. We're
striving to ship zero defects, and current
quality levels demonstrate our commitment
to this goal. Quality guarantees are contin-
ually being reviewed to reflect the tangible
improvements we have made.

The digital ICs produced in the Logic Divi-
sion must meet rigid criteria as defined
by our design rules and evaluated in a thor-
ough product characterization 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 2x 10°
amps/cm?. 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-
acterization 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.

QAO05

The QAOQ5 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 QAO5 reports EPA
(Estimated Process Average) and AOQ
(Average Outgoing Quality) results for elec-
trical, 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 Signetics’ 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 Il program has two major func-
tions: 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 fabri-
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: T;=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-

tain 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;

e device or generic group failure rate
studies;

e advanced environmental stress develop-
ment;

e 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




LUGIL FIKUDUL S

QUALITY AND RELIABILITY

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.

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

LOGIC PRODUCT QUALITY GOALS

(1984-1986)
ELECTRICAL | VISUAL/MECHANICAL | CUMULATIVE
1984 EPQ/AOQ Targets, PPM 150/100 500/250 650/350
1985 EPQ/AOQQ Targets, PPM 100/50 300/100 400/150
1986 EPQ/AOQ Targets, PPM 50/10 100/50 150/60

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

Defective Parts Per Million
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This graph shows how dramatically electrical, mechanical, and visual defects
have been reduced across all product lines.

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

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.

The core concepts of doing it right the

first time are embodied in the four 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

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
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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
Reliability Data Base

Statistical Quality Control

Signetics

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

23
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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.

Fallure Analysls — This vital function Is
conducted by product line and plant fallure
analysis units coordinated through the cor-
porate fallure analysis group, a part of
corporate rellability engineering. Our ten
failure analysis groups wlll be expanded to
16 by the end of 1984 in our ongoling effort
to accelerate and Improve our understand-
ing of product failure mechanisms.

Rellabllity Data Base — This computerized
data base contains product rellabllity Infor-
mation collected from around the world. It
Is updated and published quarterly in “Sig-
netics Product Rellability Summary.”

Many customers use this information in
lieu of running their own qualification tests,
thereby eliminating time-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.

24

Material Waivers

1983 — 0 (Goal)
1982 — 2

1981 — 3

1980 - 134

Higher incoming quality material to us
ensures higher outgoing quality products
for 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 Rellabllity Functions

¢ Manufacturing quality control

¢ Product assurance testing

o Laboratory facilities — fallure analysis,
chemical, metallurgy, thin film, oxides
_Environmental stress testing

Quality and reliabllity engineering
Customer liaison

Lot Acceptance Rate
from Signetics’ Vendors

95%

89.6% 91.5%

80.5%

1980 1981 1982 1983

Signetics

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:
e Provide us with one informed contact
within your organization. This will estab-
lish continuity and bulld confidence
levels.
Periodic face-to-face exchanges of data
and quality improvement Ideas between
your engineers and ours can help prevent
problems before they occur.
Test correlation data Is very useful. Line-
pull Information and fleld fallure reports
also help us Improve product perfor-
mance.
¢ 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.
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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Process Flows

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

WAFER
FABRICATION
AND TEST

Scanning Electron Microscope Control (SEM)

Watfers are sampled daily by the Quality Control Laboratory from
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.

Die Sort Visual Acceptance

AT ronn Product is inspected for defects caused during fabrication, wafer
testing, or the mechanical scribe and break operation. Defects

such 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. Defects such as scratches, contamination
and smeared ball bonds are included in the lot acceptance criteria.

HERMETIC PLASTIC
SEAL ENCAPSULATION

Symbolization

7 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% . . .
ELECTRICAL 100% Production Electrical Testing
TEST Every device is tested for functional and DC parameters at 25°C

guard banded to assure performance over temperature. Selected
product lines receive 100% AC testing. Product assurance sampling
BURN- is performed at room, hot and cold temperatures and includes
IN S
OPTION AC/DC and tunctionality.

Burn-In (Level B Option)

100% Devices are burned in for 21 hours, T;=175°C maximum.
ELECTRICAL
TEST

| 100% Production Electrical Testing

Every device is tested for functional and DC parameters at 70°C.

Selected product lines receive 100% AC testing. Product assur-

OUTGOING QUALITY ance sampling is performed at room, hot and cold temperatures
CONTROL and includes AC/DC functionality.

QA Guarantees

A final QA inspection step guarantees the mechanical 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
emiter, diode cluster, PNP, and NPN.

The diffusion diode input is most often
used with FAST circuits. The input diode is
labeled as D1 in Figure 1. There can be
more than one of them if NAND 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 D2. 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

Figure 1. Dlode 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 D2. At zero volts the
current flows from Vgg through R1 and D1
to the pad. Switching from a logic LOW
level to a logic HIGH level occurs when the
input pad voltage rises high enough to
force the current from the D1 path to the
Q3-Q2-Q1 path. This happens when the
base voltage of transistor Q3 is at three
base-emitter drops (3Vgg), and the pad is at
2Vpgg, which is the standard FAST threshold
switching voltage. At this voltage the input
current is very small, just the leakage cur-
rents of diodes D1, D3 and clamp diode D2.
The current remains at this small, positive
value until breakdown voltage is reached.

Transistor Q3 and resistor R2 provide a cur-
rent gain by increasing the amount of cur-
rent available to Q2 and Q1 when the pad
voltage is high. R3 bleeds current off the
base of Q2 to pull it low when the pad volt-
age is low. D3 speeds up this process dur-
ing the HIGH-to-LOW pad transition. When
the switching transients are over, D3 is
reverse biased.

INPUT CURRENT (uA)
1

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 pull down
a single 10K-ohm resistor R1 (20pA maxl-
mum In the HIGH state and 0.6mA maxi-
mum in the LOW state), which Is defined as
a standard FAST Unlt Load (UL). For some
parts, pad current can exceed a UL, espe-
clally in the logic LOW state. This will hap-
pen If the pad must sink the current from
more than one R1 resistor or if the value of
R1is less than 10K ohms, which will be the
case if the capacitance at the base of the
transistor Q3 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 not used with FAST.

Vee

Q2

Figure 3. Schottky Diode Input
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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 Q2-Q1 base-emitter path
which cannot be limited to an acceptable
value with a series resistor.

Vee

Figure 4. Multiple-Emitter Input

The dlode cluster input (Figure 5) looks like
a muitiple-emitter input, except that its
breakdown voltage Is higher because sepa-
rate Schottky junctions are used instead of
a transistor. It has limited use in FAST
circuits.

Figufe 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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A
VWA~

R1 <
<

Q2

Figure 6. PNP Input

The NPN input is shown with two variations
in Figures 7a and 7b. It has limited use in
standard TTL circuits, and is used in se-
lected FAST devices, especially where its
superior high-impedance 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 V¢

Figure 7b. NPN Input

3-2

When the pad voltage is negative, the large
negative clamp current is supplied through
the clamp Schottky diode D3. For positive
voltages, from zero volts to the switching
threshold of 2Vgg, Q1 is off, and the input
current ;. is very small, just the leakage
current of Q1, D2, and D3 with low reverse
bias. As the input voltage rises above 2Vpgg,
Q1 turns on and the current that had been
flowing through D4 now flows through Q1,
and blocking Schottky diode D1to Vgc. The
value of this current is determined by the
current source transistor Q2 with its base
connected to voltage reference Vg, 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 Q1 collector cur-
rent to base current being the bipolar BETA
factor. Typically, |y base input current is
less than 20xA in the voltage range from
zero volts to Vge. 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.

INPUT

1200 BREAKDOWN
<
3
= 600 4 Iy
z .
W o400 {
o
3
he Vee
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—02f e 2 5 7
INPUT VOLTAGE (V)

Figure 8. NPN Input Characteristics
(not to scale)

In normal operation, the negative input voit-
age is limited by clamp Schottky D3 and the
positive input voltage is less than Vgc. The
actual input voltage may exceed Vg for
three reasons: there will be inductive over-
shoot in badly terminated systems; the V¢
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 Vg, part of the Q1 col-
lector current begins to fiow from the pad
through limiting resistor R1 and Schottky
diode D2. The current from V¢ through D1
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decreases by exactly this amount, since Q2
is a constant current source. As the voltage
continues to rise, D1 becomes reverse
biased and prevents high currents flowing
from the pad into Vgc. All the Q2 current
flows into the pad through the R1-D2-Q1-
Q2-R2 to ground. As stated before, this
current is typically small, in the range of
0.1mA to 1.0mA, and nearly independent of
pad voltage, as shown by the |, 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 Vqc 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-D2-Q1 is available, but the cur-
rent source Q2 will be shut off because,
without V¢c drive, the Q2 base reference
Vs will be at zero volts.

For the incoming inspection testing case
where Vo and ground are connected, the
response is shown in Figure 8. The current
remains on the Q2-limited plateau until the
pad voltage is high enough to cause non-
destructive collector-emitter reach-through
of Q2. At this point, input current increases
as the pad voltage rises, and R1 functions
to limit this, current and prevent damage
to Q2.

4’ he electrostatic discharge case is similar
to the incoming inspection case except
that Q2 may be off if the V¢ 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 a relatively low power dissipation, and
this is shared by elements R1, D2, Q1, Q2
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 Q2 current source is
designed to provide sufficient current to in-
sure that in the LOW state, with current
flowing through the R3-D4-Q2 path, the
base-emitter stack of Q3-Q4 is shut off.



LOGIC PRODUCTS

CIRCUIT CHARACTERISTICS

The 2Vgg input threshold is set by the
forward drops of Q1, D4, Q4 and Q3. The
current-mode logic interface is shown in
Figure 7a. The output voltage is the drop
across R3, and is referenced to Vg (or
some on-chip regulated voitage lower than
Vge) as is required for current-mode logic.
For this case, voltage reference REF2 is
normally fixed at 2Vge + 1 Schottky drop to
provide a pad threshold voltage of 2Vge. 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
Ve 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 20x 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

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.

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 simuita-

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 C,, 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 Vgc; 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 Vec.

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 volit-
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.

PULL-DOWN | |
DRIVER

T
PULL-UP Voo
DRIVER [T outpur
PAD
LOGIC INPUT [~ 3
+sTATE—] COMPONENTS
SCHOTTKY L
INPUT ScHor

"1

ON-CHIP

T =

EXTERNAL

Figure A. Output Stage Basic Components

PULL-UP DRIVERS
Open Collector

The simplest pull-up driver consists of no
more than a fixed pull-up resistor tied to
Vge. 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 physicaily 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
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Standard Darlington

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

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 Q, 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 Q, are low, so that
the voltage drop across R, is small, and the

33
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pad will pull up to a voltage nearly as high
as Veo-2Vge.

Vee
PULL-UP
DRIVER
RS Ra
] Qp
Qa
PAD
Rl —0
Ko =/l £”q,
CONTROL j
PULL-DOWN
= DRIVER

Figure B1. Basic Darlington Pull Up

For the case where the pad voltage is high,
the phase-splitter transistor Q, is off, and
the base of Q, is pulled high by resistor R;.
The current which flows through R, is just
sufficient to provide base drive to Q,. The
base voltage of Q, will be just slightly be-
low Vi, and the output pad voltage will be
less than this by the sum of the Vg drops
of Qg and Q,, both of which are on. Most of
the base current for Q, and the current
through pull-down resistor Ry, is supplied
from Vg through R, and Q. Q, has a
Schottky clamp to prevent saturation when
the current through R, is large. Resistor R,
limits the amount of current flowing from
Ve through Q, to a value small enough
that Q, 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 (lgg), 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 Vg is called out-
put high current (o), 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 Vg, and at high temperature
with corresponding low values of transistor
Vges and high current gain. Conversely, the
minimum high voltage occurs at low Vgg
and low temperature.

In the LOW state, the pull-down driver Qq is
on and the pad voltage is the Q4 saturation
voltage Vg, . Q. is on and its collector resis-
tor R. is pulled down to a Vgg + Vg5 the Ve
of Qq, Vgat 0f Q. Qpis also.on, with its emit-
ter at Vg, and the current through R, is
low. The base-emitter voltage of Q, is
nearly zero and Q, is off.

3-4

The rate at which the pull-up driver can
force a LOW-to-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 Vg and ground. Assuming the
pull down is off, the LOW-to-HIGH transi-
tion speed is governed by: 1) the rate at
which R, can puli up the base of Qy,; 2) the
amount of pad current required to drive the
load and charge the load capacitance; 3)
the value of R,; 4) the physical size and cur-
rent gain of Q,; and 5) the amount of Q,
base drive current that is lost through R, to
ground. The amount of R, drive current lost
can be reduced by connecting R, to the
output pad instead of ground, and this is
done in a number of FAST parts. For this
case, the static current through Ry, with the
pad high is less than if Ry, is grounded, but
switching feed-through current spike for a
HIGH-to-LOW transition may be increased
because R, cannot effectively pull down
the base of Q, 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, Q, and Q,, do not have
sufficient base-emitter drive to keep them
on. If the pad voltage rises significantly
above Vgg, Q, will begin to leak current into
Vgc. For the case where R, is tied to the
pad instead of ground, the reverse transis-
tor action of Q, allows a high pad to Vg
current. This is not usually a problem in
normal operation, but should be avoided in
system applications where the Vgs pad
may be intentionally grounded.

3-State

For all 3-state FAST parts, the leakage
paths to a grounded Vgg pin are blocked
with Schottky diodes. A typical 3-state pull
up is shown in Figure B2. S, is the series
Schottky blocking diode. 3-State Schottkys
Sy and Sy, 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 Vg, of ground. In this state it
sinks all the available drive current for Q,
and Q;, and pulls their bases down to
(Veat+ Vschottky): Which is essentially one
Vge. The voltage drop across R, is large and
3-state power dissipation is typically high.
Q, and Q,, 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 Vgg below ground will allow them to
turn on and supply current from Vgg; this
action aids the clamping Schottky diode in
preventing the pad voltage from falling
lower.

Vee
<
3-STATE Reg
CONTROL St
St2
Qc
CONTROL

Figure B2. Basic 3-State Pull Up

PULL-DOWN DRIVERS

The basic FAST pull down is shown in Fig-
ure C. Qq is the pull-down driver transistor,
a big Schottky-clamped device capable of
sinking large currents. C is the stray base-
collector capacitance of Qg4 and its unavoid-
able presence has an important effect on
the performance of the pull-down driver. Q.
is the Schottky-clamped phase splitter. It
functions as a current-limited, low-imped-
ance driver for Qg when the logic input volt-
age V| is high, and as an inverting driver
for pull up Qp by virture of the current
through R; when V) is low and Q; is off. Z4
is the pull-down impedance network which
insures that Qg is off when V)y is low.

Vee

Figure C. Basic FAST Pull Down
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Switching to the logic LOW state occurs
when V) is larger than the Vgg drops of Q.
and Qq, both of which are on. Part of the
total emitter current available from Q.
comes from R, which has a voitage drop of
Vee-Vee-Vsat- The remainder of the Q.
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 Q. emitter current is lost in the
pull-down network Z,; the remainder is
available as base current for pull-down
driver Q4. The amount of current Q4 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 (Vo) of 0.5V.
The current which Qg can sink in the
switching range with the pad voltage at
2.5V is called available current (I, ), 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 Vo,
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 |,y by increas-
ing the drive current for Q4 are shown in
Figures D1 and D2. Speed-up Schottky
diodes Sq and S, have been added to the
standard pull-down circuit as shown in Fig-
ure D1. Both are reverse-biased and off in
the HIGH state, since R, pulls the collector
of Q; nearly to V. Both connect the col-
lector of Q. to nodes that need to be dis-
charged during a HIGH-to-LOW transition,
S,y to the base of Q,, S, to the pad. They
will conduct if these node voltages are
higher than Vge + Vga+ Vschottky OF a8pprox-
imately 2Vgg; 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 D2 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 Z in Fig-
ure C is the pull-down impedance which in-
sures that Qg is off when the value of V)y
falls below 2Vge. When the voltage at the
base of Qg is being pulted high by Q. or low
by Z,4, the output pad voltage responds by
moving in the opposite direction. This pro-
duces a change in voltage across Cg, which
is the sum of the base voltage change and
the collector voltage change, so the
amount of charge required by Cq is magni-
fied by a factor which is larger than unity.

This well-known Miller-effect causes the
apparent value of Cg, 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 Q. and Z,4 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, Vg, or ground can mo-
mentarily force the base of Qq in the direc-
tion to produce a serious output glitch, and
the drivers must respond quickly to counter
this coupled noise.
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Figure D1
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Figure D2

The simplest Z, element is a resistor Rz,
tied to ground, as shown in Figure E1. It will
pull the base of Q4 all the way down to zero
volts if V) is less than one Vgg. This pro-
vides good immunity to coupled noise, but
slows down the HIGH-to-LOW pad transi-
tion somewhat because the base of Qq
must rise a full Vge before the output can
begin to change. The value of Rz, needs to
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be relatively large to prevent a serious loss
of base drive current when Qg is on, which
makes it easier to capacitively couple volt-
age spikes to the base of Q4 and, in part,
nullifies the good noise immunity the full
Vge swing provides.

The addition of a series Schottky diode -
solves most of the problems. This is shown
in Figure E2. The Q4 base voltage cannot
pull below a Schottky drop, so the switch-
ing speed is unimpaired. The value of Rz,
can be less than Rz for the same current
when the base is high, so the effect of
coupled charge is less and the noise
margin is acceptable.

The circuit of Figure E3 is standard with
many TTL families. It pulls the base of Qg4
down even less than does Rz,-Sg,, 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 C4 cannot couple enough charge
to the base of Q4 to slow down a LOW-to-
HIGH transition. In operation, as the emit-
ter of Qq rises, charge is coupled through
Cg, into the base of Qz, which turns on and
shunts the Miller current flowing through
C4 to ground. When the transition is fin-
ished, the current through C,4 stops and
Qg, turns off. When the HIGH-to-LOW tran-
sition of Q, occurs, Cz4 discharges through
Sq4- Because Qgz, reduces the problem
associated with Miller current, the circuit is
called a “Miller Killer.”

Vee

Figure E4

Figure E5 shows an active pull down for the
base of Q4. The drive for Qz (not shown)
must be generated from the same signal
that drives the base of Q.. When Q, is on,
Qzs must be off and when Q. is off, Qz
turns on to hold the base of Q4 low. The
impedance is very low, eliminating the
capacitive-coupling noise problem.

3-6

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; Vg 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 S;; and Sy,
are reverse-biased; in the active state the
control voltage is low, usually Vg,, so that
the Q,-Q,, base emitter stack is off, as is
the Q.-Qq stack. In the 3-state mode, R; is
dissipating maximum power. Blocking
Schottky diode S, prevents current from
flowing backwards through Q, if the V¢
pad is grounded, and the output pad high
voltage can be about 4.5V 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

of current if it is LOW, and tends to pull to
2Vge if it is floating. NPN input transceivers
have normal low 3-state leakage.

There are several innovative improvements
to the basic 3-state circuit, as shown in Fig-
ure F. The addition of inverter Q,-R., with
a blocking Schottky S, allows the addition
of feedback diodes S, and S, to increase
laves Scz cannot be included in series with
R because its forward voltage drop would
lower V. An added benefit is that 3-state
power is not increased, since only one Ry,
needs to be pulled low. The current through
Q,, is available as added base drive to Qg,
so nothing is wasted. An additional transis-
tor may be paralleled with Q. and Qg to
control an active pull-down version of im-
pedance Zy which, discussed in a previous
section, eliminates the Miller turn-on prob-
lem of Qq.

Turn-On Current and
3-State Glitches

There is no formal family specification that
limits the amount of V¢ current a FAST cir-
cuit may draw during turn-on as Vg rises
from zero to 4.5V. However, for most new
designs, and especially for circuits that
have high I requirements, an effort has
been made to limit maximum turn-on I to
110% of Igc max. This precaution prevents
an undesirable system situation where the
Vg power supply is large enough to drive
the devices, but can’'t power them up. The
major component of turn-on current is Vg
to ground feed-through of output stages.
Unless specific steps are taken to prevent
it, the pull-up Darlington turns on if V¢ is

3-STATE
CONTROL

Stz

LOGIC
INPUT

ag

£

Figure F. Improved 3-State Circuit
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greater than 2Vgg, 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 2Vgg, or turn off the top device with a
separate 3-state-type structure which acti-
vates at low V¢ voltages and becomes in-
operative when Vg is high.

The amount of current that can be fed from
an output pad back into a grounded Vg
pad, or through the chip to ground for an
open Vo 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 Vg rises. This
means that Vg can be turned on or off at
will in the system to conserve power, and
bus voltages will not be affected. Parts with
this capability are 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 Ry and the four diodes D4-D,.
These components establish a switching
threshold voltage of 2Vg relative to chip
ground. The on-chip voltage Vy 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 V) is the
voltage applied between the input pad and
ground pad less the voltage drop of the
ground impedances Ry and Lg. This ground
voltage is the sum of the steady-state volt-
age due to ground current flowing through
Ry, 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

———————— 4 ————— —————
| | | | | |
| | | | | |
| | | | | |
(. aw | o | ourpur
b | | | I'a | PAD
2 | | |
| | | |
Ds l Qax
| | | | |
CHIP Da | | | | |
GROUND | | | |
Vin PAD L | - __ |
EQUIVALENT . REMAINING EQUIVALENT
INPUT STAGE 9 OUTPUT STAGES OUTPUT STAGE
Rg l'gmund
GROUND
PAD

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 V¢ bypassing, especially at low
Veo: the total amount of load current the
chip must switch at any one 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 the 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 Vgc-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 R¢, Q. and Zy, as
shown in Figure C. R; provides the drive to
the pull-up stage when Q; is off, and Q;
emitter drives the output pull-down when
Qg is on. The ON condition requires a volt-
age V|y high enough to provide current to
the 2Vge base emitter stack of Q. and Qq.
The OFF condition requires that V| be less
than 2Vge. The actual Vjy low voltage is a
compromise between insuring that Q. is off
with a comfortable noise margin, and the
increased delay in turning Q. 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 Qq is presently on with
the pad low at a Vg,. Th output is on the
verge of a LOW-to-HIGH transition with V|
falling and Q, 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 Z
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forces the chip ground positive with re-
spect to the pad ground. The low pad volt-
age pulls down the emitter of Q; through
the Schottky clamp diode Sy, and if V)y is
not sufficiently low, Q. cannot turn off. The
net result is that R, 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 V\y are identified on the individual data
sheets.

Signetics

To reiterate, control of ground and Vg
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 Vg bypassing is also nec-
essary. Total load switching current for
sensitive circuits must not exceed a value
which overdrives actual ground or V¢ im-
pedance. Special pinouts with side-bonded
Ve and ground pins are available on some
part types. Low-impedance, short-lead
surface-mounted packages may be used
where fast, high-current switching is vital.
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INTRODUCTION

Signetics’ FAST data sheets have been
configured for quick usability.

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 tp ,; and tpy, 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 Vgc=5.0V and
Tao=25°C.

The typical Igs current shown in that same
specification block is the average current
(in the case of gate, this will be the average
of the lgcy and Igg currents) at Vo= 5.0V
and T,=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
(IEEE/IEC)” 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 U.S.A., IEC Committee SCC 11.9 is re-
vising the publication IEEE Std 91/ANSI
Y32.14.

The up-to-date version of the IEEE/IEC
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 than — 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 the 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 V,; and V,_can be tested by
the user with parametric test equipment.. . .
if Viy and V|_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 V), and V,_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 V,; and V,_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, V; and V,_should never
be used in testing the functionality of any
FAST part type. For these types of tests,
input voltages of + 4.5V and 0.0V should
be used for the HIGH and LOW states,
respectively.

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 T4F UNIT
Veeo Supply voltage -05to +7.0 -05to +7.0 \
Vin Input voltage -05t0 +7.0 -05t0 +7.0 v
Iin Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -05to +5.5 -051t0 +5.5 v
lout Current applied to output in LOW output state 40 48 mA
Ta Operating free-air temperature range —-55to +125 0to70 °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 LOWSs during
functional testing is done primarily to re-
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 Vg,
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
Ve, so that an extra 0.4V of noise immu-
nity in the HIGH state compensates for the

Table 2. Recommended Operating Conditions (FAST Family)
RECOMMENDED OPERATING CONDITIONS

Over a period of time, log 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 Vgy. At the
instant the output switches, the line capa-
citance looks like a short to ground. lgg is
the current demanded by the capacitive
load as the voltage begins to rise and the

54/74F
PARAMETER UNIT
Min Nom Max
v Suppl 1t Mil 45 5.0 5.5 \
u voltage
ce PRIy vollage Com'l 475 5.0 5.25 v
Vin HIGH-level input voltage 2.0 \
Vi LOW-level input voltage 0.8 '
Lk Input clamp current -18 mA
lon HIGH-level output current -3 mA
Mil 20 mA
loL LOW-level output current
Com’l 24 mA
: Mil - 55 125 °C
Ta Operating free-air temperature
Com’| 0 70 °C

DC ELECTRICAL
CHARACTERISTICS

This table reflects the DC limits used by
Signetics during their testing operations
conducted under the conditions set forth in
the Recommended Operating Conditions
table. Vgy, for example, is guaranteed to be
no less than 2.7V when tested with Veo=
+4.75V, V|, =0.8V across the temperature
range of 0°C to + 70°C, and with an output
current of Igy= — 1.0mA. In this table, one
sees the heritage of the original junction-
isolated Schottky family ... Vo =05V at
loL=20mA. 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 is'a 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

4-2

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

l;, 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 10xA.

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, 1o 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 lpg test.
However, thermally-induced malfunctions
could occur after several seconds of sus-
tained test.

Signetics

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 1.0uFd of
line capacitance tied to the output, a load
that is unrealistically high by several orders
of magnitude.

The effect of a large log 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 Igg
current will flow through that output state
and may cause functional failure or damage
to the structure. A test-induced failure may
oceur if the lgg test time is excessive. As
long as the lpg 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 device in 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 log 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 50pF 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 (FAST™ Family)

Although the 50pF load capacitance will
increase the propagation delay by an aver-
age of about 1ns for FAST devices, it will
increase several ns for standard Schottky
devices.

The load resistor of 500Q is conveniently
specified as both pull-up and pull-down
load resistor.

FAST products are being released in the
surface-mounted SO package as acommer-
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.

LIMITS?
SYMBOL PARAMETER UNIT | Vgt CONDITIONS?
Min | Typ® Max
Recognized as a HIGH signal over
Vin Input HIGH voltage 20 v recommended V¢ and T, range
Recognized as a LOW signal over
ViL Input LOW voltage 0.8 v recommended V¢ and T, range
Vik Input clamp diode voltage -1.2 Vv Min | ljy=—18mA
v Output HIGH StdS Mil 25 3.4 v Min | lon=20sA multiplied by output HIGH
OH voltage Std® Com'l 27 3.4 U.L. shown on data sheet
. loL = — 0.6mA multiplied by output
VoL Output LOW voltage 0.35 0.5 Vv Min LOW U.L. shown on data sheet
1.0 U.L. 20
I,y = 20pA multiplied by input HIGH
iy Input HIGH current | 2.0 U.L. 2 40 A Max U.L. shown on data sheet; Vy, = 2.7V
n U.L. n(40)
Input HIGH current, breakdown 5 100
test, all inputs
I - A Max | Viy=7.0V
NPN inputs:® 500 1000
Input clamp current
1.0 U.L. -04 —-0.6
20 UL -08 | -12 I,_= —0.6mA multiplied by input LOW
L -
h Input LOW current n UL n(— 0.6) mA | MaX | j| shown on data sheet; Vi =05V
NPN inputs 0.033 U.L. -0.02
lozn 3-State output OFF current HIGH 2 50 A Max | Voyr=2.4V
lozL 3-State output OFF current LOW 2 - 50 wA Max | Voyur=0.5V
Standard®
I Output short- 3-State 60 80 ~1%0 A | Max | Vo= ov
08 circuit current Buffers/Line H X | Vour=
Drivers -100 | —150 | —225
NOTES

applied and resultant voltages.
Unless otherwise stated on individual data sheets.

Min and Max refer to the values listed in the table of re

Typical characteristics refer to Ty = +25°C and Vee= +5.0V.

NooswN

For testing 'OS: the use of high-speed test apparatus and/or sample-and-hold

in order to

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

Standard refers to the totem-pole pull-up circuitry commonly used for the particular family, as distinguished from buffers, line drivers or 3-State outputs.
Used as an input current test at maximum input voltage for parts with an NPN input structure. This is not a leakage test.

internal heating and more accurately reflect opera-

are p

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, log tests should be performed last.

Signetics
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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 54F | 74F
Ta= +25°C Ta» Vec=Mil | Tp, Vgg=Com’l
PARAMETER TEST CONDITIONS Vee= +5.0V C,=50pF C_=50pF UNIT
C_=50pF, R =5000 R = 5000 R =5000
Min Typ Max Min Max Min Max
fmax Maximum clock frequency Waveform G, 'F374 100 60 70 MHz

teuy  Propagation delay
teye  Latch Enable to output

3.0 9.0 11.5 3.0 17.0 5.0 13.0
2.0 4.0 7.0 20 8.5 3.0 8.0

3.0 5.3 7.0 3.0 8.5 3.0 8.0
2.0 3.7 5.0 1.7 6.0 2.0 6.0

4.0 6.5 8.5 4.0 10.5 4.0 10.0 ns
4.0 6.5 8.5 4.0 13.0 4.0 10.0

'F373 2.0 5.0 11.0 2.0 13.5 2.0 12.0

Waveform 1, 'F373 ns

tpuy  Propagation delay

te.  Data to output Wavetorm 4, 'F373

ns

tpuy  Propagation delay

tor. Clock to output Waveform 6, 'F374

tpzy  Enable time to HIGH level Waveform 2 "F374 20 20 115 20 14.0 20 125 ns
. 'F373 2.0 5.6 75 2.0 10.5 2.0 8.5
tpzL Enable time to LOW level Waveform 3 'F374 20 5.3 75 20 10.0 20 85 ns
. . 'F373 2.0 4.5 6.5 2.0 10.0 2.0 7.5
tpyz  Disable time from HIGH level | Waveform 2 'F374 20 53 70 20 8.0 20 8.0 ns
. . 'F373 2.0 3.8 5.0 2.0 7.0 2.0 6.0
teLz Disable time from LOW level | Waveform 3 "Fa74 20 43 55 20 75 20 65 ns
NOTE
Subtract 0.2ns from minumum values for SO package.
Table 5. AC Setup Requirements
AC SETUP REQUIREMENTS
54/74F 54F 74F
Ta= +25°C Ta Ve = Mil | T, Vge=Com’l
PARAMETER TEST CONDITIONS Vee= +5.0V C_=50pF C_=50pF UNIT
C_ =50pF, R_ = 5000 R, =500 R, =500
Min Typ Max Min Max Min Max
tw (H) . s 6.0 6.0 6.0
tw (L) Latch Enable pulse width Waveform 1, 'F373 6.0 6.0 6.0 ns
ts (H) ; , 2.0 2.0 2.0
t. (L) Setup time, Data to Latch Enable Waveform 5, 'F373 20 20 20 ns
th (H) . , 3.0 3.0 3.0
t (L) Hold time, Data to Latch Enable Waveform 5, 'F373 30 3.0 3.0 ns
ty (H) ’ s 7.0 7.0 7.0
t (L) Clock Pulse width Waveform 6, 'F374 6.0 6.0 6.0 ns
ts (H) . , 2.0 25 2.0
(L Setup time, Data to Clock Waveform 7, 'F374 20 20 20 ns
th (H) . , 2.0 2.0 2.0
tn (L) Hold time, Data to Clock Waveform 7, 'F374 20 25 20 ns
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TEST CIRCUITS AND
WAVEFORMS

The 500Q load resistor, R, 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-to-LOW transi-
tion, the observed tpy 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 500Q resistor to ground
can be a high-frequency, passive probe for
a sampling scope, which costs much less
than the equivalent high-impedance probe.
Alternatively, the 500Q load to ground can
simply be a 450 resistor feeding into a 509
coaxial cable leading to a sampling scope
input connector, with the internal 509 ter-
mination 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 5002 termination
for the pulse generator that supplies the
input signal.

Figure 2, Test Circuit for 3-State Outputs,
shows a second 500Q 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-Collector
outputs and for measuring one set of the
Enable/Disable parameters (LOW-to-OFF
and OFF-to-LOW) of a 3-State output. With
the switch closed, the pair of 500 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 54/74F373, 54/74F374, the disable
times are measured at the point where the
output voltage has risen or fallen by 0.3V
from the quiescent level (i.e., LOW for tp ;2
or HIGH for tpy, 2.

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

More importantly, from the system design-
er's point of view, 0.3V 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, high-frequency wiring practices
should be used in constructing test jigs.

VIN
PULSE
GENERATOR

DEFINITIONS

generators.

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS

Vout

R = Load resistor to GND; see AC CHARACTERISTICS for value.

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

Ry = Termination resistance should be equal to Zgyy of pulse

Figure 1. Test Circuit for Totem-Pole
Outputs, 54/74F00

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

SWITCH POSITION

vee t orov
R
PULSE o vour
GENERATOR D.UT.
RT l ICL R

Generators.

TEST SWITCH
tpLzs tpzL closed
oc closed
All other open
DEFINITIONS

R = Load resistor; see AC CHARACTERISTICS for value.

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

Ry =Termination resistance should be equal to ZoyT of Pulse

Figure 2. Test Circuits for 3-State and Open-Collector 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 V¢ 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

Signetics

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 fyyax. TwWo pulse generators are
usually required for testing such param-
eters as setup time, hold time, recovery
time, etc.
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AC WAVEFORMS

LATCH ENABLE TO OUTPUT DELAYS
AND LATCH ENABLE PULSE WIDTH

0 \___/—\_
~tpzH~ < tPHZ - _
ety (H) | tyy(l) —= Von-03v
'PHL tpLH a _—_/;——\t__
ov ov

Waveform 2

PROPAGATION DELAY DATA
TO Q OUTPUTS

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

OE m L]

Waveform 1

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

Dy M VM
L‘PHL L'PLH
VoH
Qp Vm M
Vou
Waveform 3 Waveform 4
DATA SETUP AND HOLD TIMES CLOCK TO OUTPUT DELAYS
AND CLOCK PULSE WIDTH

gt I—— mMAx—.j
th(H)
~ t4(H) < tyy(H) —= b tyil)
'PLH‘I

Qn

M

Waveform 5 Waveform 6

DATA SETUP AND HOLD TIMES

Waveform 7 .

Vpy=15V
The shaded areas indicate when the input is permitted to change for predictable output performance.

Figure 3. AC Waveforms for FAST 54/74F373, 54/74F374
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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

Vik (Max)

Vin

Vin (Min)

A\

Vi (Max)

Y

Vo (Min)

VoL (Max)

Vrs

V¢

Supply voltage: The range of power supply voltage
over which the device is guaranteed to operate within
the specified limits.

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

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

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.

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

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

Output HIGH voltage: The minimum guaranteed HIGH
voltage at an output terminal for the specified output
current lgy and at the minimum V¢ value.

Output LOW voltage: The maximum guaranteed LOW
voltage at an output terminal sinking the specified load
current lg, .

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 Vy_ (Min).

Negative-going threshold voltage: The input voltage
of a variable threshold device which causes operation
according to specification as the input transition falls
from above V¢, (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.

lec

Supply current: The current flowing into the Vg 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.
Input leakage current: The current flowing into aniin-
put when the maximum allowed voltage is applied to
the input. This parameter guarantees the minimum
breakdown voltage for the input.

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

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

Signetics

lon

lou

los

lozn

lozL

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 Iy is the current flowing out of an
output which is in the HIGH state.

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

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.

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

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

AC SYMBOLS AND DEFINITIONS

fmax

teLn

tprL

tenz

tezu

tpzL

th

Maximum clock frequency: The maximum input fre-
quency at a Clock input for predictable performance.
Above this frequency the device may cease to func-
tion.

Propagation delay time: The time between the speci-
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 time: The time between the speci-
fied reference points 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 time 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-State output changing from the LOW level
to a high-impedance “off” state.

Output enable time to a 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
still be recognized.
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trec

- 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 specified 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

trn

trhL

b b
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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-HIGH: 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, HIGH-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 fall times: 10% to 90% value.
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DESIGN CONSIDERATIONS

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.

After removal from the shipping material,
the leads of the FAST devices should al-
ways be grounded. In other words, FAST
devices should be placed leads-down on
a grounded surface, since ungrounded
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-duration, negative pulses.
Certain FAST part types with the NPN base
input structure also provide clamping of
positive overshoots.

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 well as the switching
speed of the device. Small geometries
make FAST more susceptible to damage by
electrostatic discharge than other TTL fam-
ilies. Tying inputs to Vg 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 V¢ as well as ground.

Possible ways of handling unused inputs

are:

1. Unused active-HIGH NAND or AND in-
puts to V. The inputs should be main-
tained at a voitage greater than 2.7V, but
should not exceed the absolute maxi-
mum rating.

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

3. 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.

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.
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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
54L.S/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 54/
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 20uA; thus both the input HIGH
leakage current, |, and output HIGH cur-
rent-sourcing capability, Iy, are normal-
ized to 20pA.

Similarly, one FAST Unit Load (U.L.) in the
LOW state is defined as 0.6mA and both
the input LOW current, 1, and input LOW
current/TL, and the output LOW current-
sinking capability, |, are normalized to
0.6mA.

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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Table 1. Loading Comparisons

DRWENEEJ:EYE: 74F | 74F (NPN) ‘ 748 | 74 74S | 8200/9300 | 82S00

DRIVING M;)'(L)

DEVICE ) "] 0.6mA 20pA 0.4mA | 1.6mA | 2.0mA| 1.6mA | 0.4mA

FAMILY (&Lin)

Maximum Number of Loads Driven

74F 20mA 33 1,000 50 125 10 12 50
74F (NPN) 64mA | 106 3,200 160 40 32 40 160
74LS 8mA 13 400 20 | 5 4 5 20
74LS Buffer| 24mA 40 1,200 60 15 12 15 60
74 16mA 26 800 .40 | 10 8 10 40
74 Buffer 40mA 78 2,400 120 30 24 30 120
74S 20mA 33 1,000 50 12,5 10 12 50
74S Buffer 60mA 100 3,000 150 375 30 37 150
8800/9300 16mA 26 800 40 10 8 10 40
82500 20mA 33 1,000 50 12 10 12 50

With this structure, the LOW level input
current, I, , has been reduced to 20pA. 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-shielded
from electromagnetic noise.

FAST OUTPUTS TIED TOGETHER

The only FAST outputs that are designed to
be tied together are Open-Collector 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-Collector 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

410

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 Vg to establish an active-HIGH level.
Only special high-voltage buffers can be
tied to a higher voltage than Vgc. The min-
imum and maximum size of the pull-up
resistor is determined as follows:

Vec (Max) — Vo
low = N2 ()
Vec (Min) — Voy
Nilon) + Na(hw)

where: lg_ = Minimum lg, guarantee or OR-
tied elements.

R(Min)=

R (Max)=

N, (I,) = Cumulative maximum input LOW
current for all inputs tied to OR-
tie connection.

N; (Ion)=Cumulative maximum output
HIGH leakage current for all out-
puts tied to OR-tie connection.

N, (Iy;) = Cumulative maximum input HIGH
leakage current for all inputs tied
to OR-tie connection.

If a resistor divider network is used to pro-
vide the HIGH level, the R (Max) must be
decreased enough to provide the required
[(Vou/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 1N4376 or
equivalent. External pull-up resistor, Load
Circuits 2 and 3, give progressively slower
propagation delays.
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3-State Outputs

3-State 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-State output
should be active at any time. This generally
requires that the output enable signals be
non-overlapping. When TTL decoders are
used to enable 3-State outputs, the decoder
should be 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 'F164
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.

Vee

Typical dynamic impedance of un-bypassed
Ve runs from 50Q to 1009, depending on
Ve and GND configuration. This why a
sudden current demand, due to an IC out-
put switching, can cause momentary re-
duction in Vs unless a bypass (decoup-
ling) capacitor is located near V.

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
50Q 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!
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LOAD CIRCUIT 1
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Figure 1

The next step is to figure out the capaci-
tance requirement for each bypass capaci-
tor. Using the previously-mentioned octal
buffer and assuming the V¢ droop is 0.1V,
then C is:

c 0.4AX 3x 109sec
B 0.1V
=0.0124F

=12x 10F-?

This formula is derived as follows:
Q=CV

by differentiation:

AQ AV
At At
Since —=1
. At
the equation becomes 1=C —A-t—
A
hence, C= —t
AV

Select the C bypass = 0.02xF and try to use
a high-quality 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 wirewarp, use twisted
pair for for sensitive functions — clocks,
asynchronous set or reset, asynchronous
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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 (Vg 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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GATE

FUNCTION TABLE

FAST 54/74F00
Quad Two-Input NAND Gate
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F00 3.4ns 4.4mA

ORDERING CODE

P CKAGES | | S Tas 0°C10 £ 70°C | Voo =SV #10%iTae - $5%G 10 + 125°C
Plastic DIP N74FOON
Plastic SO N74F00D
Ceramic DIP S54F00F
Ceramic LLCC S54F00G
NOTE -
SO k is surf micro-mini DIP 1984.

LLCC is 20-pin surface-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

LOAD VALUE 5

INPUTS OUTPUT 54/74F (U.L)
" - v PINS DESCRIPTION HighlLow HighlLow
L L H A, B Inputs 1.0/1.0 204A/0.6mA
L H H Y Output 50/33 1.0mA/20mA
H L H
H H L NOTE
One (1.0) FAST unit load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state.
H=HIGH voltage level
L = LOW voltage level
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1
A — 3
O 1 vee e[ s 4 =
- = A Y - 6
o S =l
[ i) R
40 & P D rlll:
9
A
GND [7 8 12 Y 12
= = ij"—" 13 >~
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GATE

FAST 54/74F00

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 -05t0 +7.0 -05to+7.0 Vv
Vin Input voltage -05t0 +7.0 -05to +7.0 \
In Input current -30to +5 -30to +5 mA
Vout Voltage applied to output in HIGH output state -05to +Vge -05t0 + V¢ Vv
! lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range —-55t0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER Sai7aF UNIT
Min Nom Max
Mil 45 5.0 55 \
Voo Supply voltage Com'l 475 5.0 5.25 v
Viy HIGH-level input voltage 20 \
Vi LOW-level input voltage 0.8 \
Ik Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL 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.)

1 54/74F00
PARAMETER TEST CONDITIONS - UNIT .
Min | Typ? | Max
Voo = MIN, V) = MAX, Io = MAX Mil 2.5 3.4 v
Y HIGH-level output voltage cc 1L » 1OH ’

o P ¢ Vi=MIN Com'l | 27 | a4 v
VoL LOW:-level output voltage Voo = MIN, Viy=MIN, V) = MAX, lg = MAX 0.35 0.5 \
Vik Input clamp voltage Vee=MIN, I|= 1k -073 | -1.2 \
N Input current at maximum input voltage Veo=MAX, V|=7.0V - 5 100 A
™ HIGH-level input current Veo=MAX, V=27V 1 20 A
e LOW:-level input current Voo = MAX, V,=0.5V -04 | -06 | mMA
los Short-circuit output current® Voo =MAX, Vo =0.0V -60 | -80 | —150 | mA

lcch Vin=GND 1.9 2.8 mA
lec Supply current (total) Veo = MAX
lccr Vin=4.5V 6.8 10.2 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value sp under ded operating conditions for the applicable type.

2. Al typical values are at Voo =5V, To=25°C.

3. Not more than one output should be shorted at a time. For testing Igg, 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, lgg tests should be performed last.
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LOGIC PRODUCTS :

GATE FAST 54/74F00

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 Tas Vee
Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF C =50pF UNIT ;‘
R =5000 Ry = 5000 R =5000
Min Typ Max Min Max Min Max
tpLh . 2.4 3.7 5.0 2.0 7.0 2.4 6.0
tor Propagation delay Waveform 1 20 32 43 12 6.5 20 53 ns

NOTE
Subtract 0.2ns from minimum values for SO package.

AC WAVEFORM

WAVEFORM FOR INVERTING OUTPUTS

ViN M M

L'PHL’I <'an~‘
Von
Vour m Vm

V=15V

Waveform 1 ——5——_.__

VoL

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
— | w | fomr— AMP )
vee
NEGATIVE | K VM ™
PULSE 10% 10% w
PULSE o DUT Vour — LtTHL(l‘) ATLH(ty) —= f—o
GENERATOR UT
—] TLH(tY ITHL(t)—] r
RT CL SR 90% 90%3 AMP (D
POSITIVE
PULSE M vm
= = = == = 10% - 0% oy
Vy =15V
DEFINITIONS
R = Load resistor to GND; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | tryy | trHL
Ry = Termination resistance should be equal to Zgyt of pulse S4/74F 3.0V IMHz 500ns 25ns | 250
generators. . y
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LOGIC PRODUCTS

>

GATE

FAST 54/74F02

FUNCTION TABLE

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 Voo =5V £5%; Ta=0°Cto +70°C | Voo =5V = 10%; Ta= —55°C to + 125°C
Plastic DIP N74F02N
Plastic SO N74F02D
Ceramic DIP S54F02F
Ceramic LLCC S54F02G
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

INPUTS OUTPUT
A B Y
L L H
L H L
H L L
H H L

H = HIGH voltage level
L = LOW voltage level

PIN CONFIGURATION

PINS DESCRIPTION 5‘:_'/'7;':{2;) L?-:::hx:';:a
A B Inputs 1.0/1.0 20pA/0.6mA
Y Output 50/33 1.0mA/20mA
NOTE

One (1.0) FAST unit load is defined as: 204A in the HIGH state and 0.6mA in the LOW state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/NEC)

R
b

AEFFERE

GND |7

<
Q
(2]

ol Lol I BT B (st =

—_— 21

7

4
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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.) i

PARAMETER 54F 74F UNIT [‘
Vee Supply voltage ~0.5t0 +7.0 ~05t0 +7.0 v ‘
Vin Input voltage -05t0 +7.0 -05to0 +7.0 v ‘
[ Input current -30to +5 -30to +5 mA w’
Vour Voltage applied to output in HIGH output state —-05to +Vge -05to +Vec v
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range —-55t0 +125 O0to70 °C

RECOMMENDED OPERATING CONDITIONS

54/74F
PARAMETER UNIT
Min Nom Max
v Subply volt Mil 45 5.0 5.5 \'
u voltage
ce pply voltag Com'l 4.75 5.0 5.25 v
Vin HIGH-level input voltage 2.0 v
Vi LOW:-level input voltage 0.8 \Y
e
Ik Input clamp current -18 mA &
lon HIGH-level output current -1 mA ! ;
loL LOW:-level output current 20 mA S
Mil -55 125 °C
Ta Operating free-air temperature
Com’l 0 70 °C

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

54/74F02
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Voo = MIN, Vi = MAX, Vj = MIN Ml | 25 | 34 v
\' HIGH-level output voltage cc i ) VIH ! <
o P 9 lon= MAX Com'l | 27 | 34 v
VoL LOW-level output voitage Voo = MIN, Vi = MIN, V, = MAX, lg. = MAX 0.35 0.5 v
Vik Input clamp voltage Vec=MIN, |= 1k -073 ] -1.2 \
I Input current at maximum input voltage Veo=MAX, V,=7.0V 5 100 A
(™ HIGH-level input current Vo= MAX, V=27V 1 20 pA
e LOW-level input current Veo= MAX, V= 0.5V -04 | —06 | mA
los Short-circuit output current® Veo= MAX, Vo= 0.0V -60 | ~80 | —150 | mA
| Outputs HIGH 3.0 5.6 mA
lee Supply current* (total) Vo= MAX cen P
; lcc.  Outputs LOW 7.0 13 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value ied under ded il i for the ! type.

N

. All typical values are at Voo =5V, Tp=25°C.

3. Not more than one output should be shorted at a time. For testing |gg, 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 p tests. In any of tests, lgg tests should be performed last.

. Igc 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.”)"

54/74F 54F 74F
Ta= +25°C Ta Vee Ta Vec
y Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS G, =50pF C, = 50pF C, = 50pF UNIT
R, =500Q R =5000Q Ry = 5000
Min Typ Max Min Max Min Max
ton . 2.5 4.4 5.5 25 7.5 2.5 6.5
tor Propagation delay Waveform 1 2.0 32 43 15 65 20 5.3 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORM
WAVEFORM FOR INVERTING OUTPUTS
ViN Vm m
L'PHL—I |<'an—1
Vou
VoL
Vp =15V
Waveform 1
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
90%. I w | Aso% AMP (¥
Vee NEGATIVE | XYM M
PULSE . o
Lf % 10% ov
tTHL(t) tTLH(t) —= [—
PULSE ViN Vour i
GENERATOR D.UT. I——mu(lr) THL—  |—
Rr CL. RL 90% 90% AMP ()
POSITIVE
J_ ]: PULSE M '™
- T - 10% . R10% oy
V=15V
DEFINITIONS
R = Load resistor; see AC CHARACTERISTICS for value.
C| = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate Pulse Width trLH THL
Ry = Termination resistance should be equal to Zoyt of pulse 54/74F 30V 1MHz 500ns 25ns | 25ns
generators.
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LOGIC PRODUCTS

INVERTER

FUNCTION TABLE

FAST 54/74F04
Hex Inverter
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F04 3.5ns 6.9mA

ORDERING CODE

PACKAGES | | oo Tam 0°C1o 1 70°C | Vg =5V & 10%;Tye - 88%C 1o + 125°C
Plastic DIP N74F04N
Plastic SO N74F04D
Ceramic DIP S54F04F
Ceramic LLCC S54F04G
NOTE
SO is surt d micro-miniature DIP available 1984.

LLCC is 20-pin surface-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

H=HIGH voltage level
L = LOW voltage level

PIN CONFIGURATION

TRUT L
'NPAUT ou o PINS DESCRIPTION 5‘,‘,{;‘:5{‘;‘: ) "?_I‘,‘;,‘,'fo'f's
C " A inputs 1010 20,AI0.6mA
H L Y Outputs 50133 1.0mA/20mA
NOTE

One (1.0) FAST unit load is defined as: 204A in the HIGH state and 0.6mA in the LOW state.

LOGIC SYMBOL LOGIC SYMBOL (IEEE/NEC)

Ej i:
] {:Eﬂ
Ej 10
GND [7 B

1_—A>°-—Yz 1 1 2

=>4 3 «

5—5>o—le 3] 6

s—ADo-—Ys ) 8

11—5->o—l1o - -
3

13—A>o-—Y12 : -
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LOGIC PRODUCTS

INVERTER o 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
Vee Supply voltage -05to +7.0 -05t0 +7.0 v
Vin Input voltage -05t0 +7.0 -05t0 +7.0 v
N Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -05t0 +Vge -0.51t0 + V¢ \
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range : -55to +125 0to70 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER SaI7aF UNIT
Min Nom Max

Mil 4.5 5.0 5.5 \'

Voo Supply voltage Com'l 4.75 5.0 525 v
Vi HIGH:-level input voltage 20 \
Vi . LOW-level input voltage 0.8 \
Ik Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL LOW-level output current 20 mA
. Mil ~55 +125 °C

Ta Operating free-air temperature Com 0 70 <

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

54/74F04
PARAMETER TEST CONDITIONS' - UNIT
Min | Typ? | Max
Vee=MIN, V, = MAX, V, = MIN Mil 25 3.4 v
\Y HIGH-level output voltage cc L ) VIH ’

o P ¢ lon=MAX Coml | 27 | 34 v
VoL LOW-level output voltage Voe=MIN, Viy=MIN, V| = MAX, I, = MAX 0.35 05 \
Vik  Input clamp voltage Voe=MIN, =1k -073 | -1.2 \%
N Input current at maximum input voltage . Vge=MAX, V|=7.0V 5 100 rA
Im HIGH-level input current Veo=MAX, V=27V 1 20 uA
he LOW-level input current Vee = MAX, V,=0.5V -04 [ -06 [ mMA
los  Short-circuit output current? Veo= MAX, Vo =0.0V -60 | -85 |—150 | mA

: lccy Outputs HIGH 2.8 4.2 mA
lcc  Supply current (total) Vo= MAX
lcoL  Outputs LOW 102 | 153 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value i under recc ded ing conditi for the applicable type.

2. All typical values are at Voo =5V, Ty = 25°C.

3. Not more than one output should be shorted at a time. For testing Igg, 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, |gg tests should be performed last.

. IcCH: VIN=GND; IggL, ViN = 4.5V.

IS
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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.”)

54/74F 54F 74F
Ta=+25°C Tas Vee Tas Vee
Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, = 50pF C, =50pF C, = 50pF UNIT
Ry =500Q R, =5000 R = 5000
Min Typ Max Min Max Min Max
teLH . 2.4 3.7 5.0 15 8.0 24 6.0
tor Propagation delay Waveform 1 15 32 43 14 6.5 15 5.3 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORM
WAVEFORM FOR INVERTING OUTPUTS
™ m Ym
L'PHL’| |<'PLN’|
Vou
VoL
Vp =15V
Waveform 1
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
oY | W | Hoowe — AMP
vce
NEGATIVE | XM M
PULSE 10% 10%
ov
PULSE Pﬂ DUT. vour L‘THL(") tTLH(t) — f—
GENERATOR lo—'TLH("' ITHL(— e
RT J- CL SR 90% 90% AMP ()
POSITIVE
I PULSE VM vm
= = = = = = 10% w | L\-w'/. ov
Vg =15V
DEFINITIONS
R_ = Load resistor; see AC CHARACTERISTICS for value.
C,_ = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth |ty y tTHL
Ry = Termination resistance should be equal to Zoyt of pulse 54/74F 30V 1MHz 500ns 25ns 25ns
generators. ! . 3
59
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LOGIC PRODUCTS

GATE

FUNCTION TABLE

FAST 54/74F08
Quad Two-Input AND Gate
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F08 4.1ns 7.1mA

ORDERING CODE

COMMERCIAL RANGES

MILITARY RANGES

PACKAGES Vec=5V £5%; T4 =0°Cto +70°C | Voo =5V 210%; Tp= ~55°C to +125°C
Plastic DIP N74F08N
Plastic SO N74F08D
Ceramic DIP S54F08F
Ceramic LLCC S54F08G

NOTE

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

INPUTS OUTPUT | INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
A B Y
54/74F (U.L.) LOAD VALUE
L L L PINS DESCRIPTION High/Low High/Low
:__‘ ll-_‘ t A B Inputs 1.0/11.0 204AI0.6mA
H H H Y Outputs 50/33 1.0mA/20mA
= Note:
r;réwv‘gﬁ;zg:,:zl Ozee(1.0) FAST unit load (U.L.) is defined as: 20xA in the HIGH state and 0.6mA in the LOW state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A 1
3
0 ] Vee ;__ED—Yz —2 & =
) [72] a Bl o 5]
] i ® 0
A
5] 0 o—y Yg To 8
= @ [ "
12 A 12
ano [7] 8 13ED—Y-H o] (11

5-10
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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.
Uniess otherwise noted, these limits are over the operating free-air temperature range.)

PARAMETER 54F 74F UNIT
Vee Supply voltage -05to +7.0 —-05to +7.0 \Y
Vin Input voltage -05to +7.0 -05to0 +7.0 \
Iin Input current -30to +5 -30to +5 mA
Vout Voltage applied to output in HIGH output state —-05t0 + Ve -0.51t0 + Ve \'
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55to +125 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

54/74F
PARAMETER UNIT
Min Nom Max
v Sunpl t Mil 45 5.0 55 \
u voltage

¢ pply voltag Com'l 475 5.0 5.5 v

Vin HIGH-level input voltage 2.0 \%

Vi LOW:-level input voltage 0.8 v
Lk Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL 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.)

54/74F08
PARAMETER TEST CONDITIONS' - UNIT
Min Typ? Max
Voo = MIN, Vi = MAX, g = MAX, Mil 2.5 3.4 \
\' HIGH-level output voltage
o P ¢ Viu=MIN Com'l 2.7 3.4 v
VoL LOW-level output voltage Veo=MIN, V= MIN, V) = MAX, o = MAX 0.35 0.5 \
Vik  Input clamp voltage Voo=MIN, I;= 1« -0.73 -1.2 \
I !nput current at maximum Veo= MAX, V,= 7.0V 5 100 WA
input voltage
hu HIGH:-level input current Voo = MAX, V|=2.7V 1 20 A
he LOW-level input current Vee=MAX, V,=0.5V -0.4 -0.6 mA
los Short-circuit output current® Vo= MAX, Vo= 0.0V - 60 -90 ~150 mA
lcch  Outputs HIGH 5.5 8.3 mA
lcc  Supply current? (total) Voo = MAX
lcc.  Output LOW 86 12.9 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value ified under r jed operating conditions for the applicable type.
2. All typical values are at Voo =5V, Tp=25°C.
3. Not more than one output should be shorted at a time. For testing Igg, the use of high-speed test Js and/or pl d-hold iq are pref 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 tests. In any of p tests, Igg tests should be performed last.

4. 1GGH, VIN=45V; IgoL, VN = GND.
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LOGIC PRODUCTS

GATE

FAST 54/74F08

AC CHARACTERISTICS
54/74F 54F 74F
TA= +25°C Ta, Vcc TA- Vcc .
Vo= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, = 50pF C,_ =50pF C, = 50pF UNIT
R_= 5000 R = 5000 R = 5000
Min Typ Max Min Max Min Max
tpLH . 3.0 4.2 5.6 25 75 3.0 6.6
tor Propagation delay - Waveform 1 25 40 53 20 75 25 6.3 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORMS
WAVEFORM FOR NON-INVERTING OUTPUTS
ViN A\ m
Iqip - L|
HL I PLH'I Vou
Vour m m
VoL
Vg =15V
Waveform 1
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
I w | AMP (V)
90%: 90%
v
§° NEGATIVE | XYM M
PULSE 10% 10% w
PULS Sy D.U.T. P I-m«.(m TLHt—~] |
GENERATOR ‘-—muun 'mum-1 '-—
ar J- oL SR - i AMP (V)
POSITIVE
:[ PULSE vm vm
= = = = < = 10%. W | 10% ov
Vy=15V
DEFINITIONS R
R|_ = Load resistor to GND; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes |ig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | trpyq | tyHL
Rt = Termination resistance should be equal to Zoyt of pulse 54/74F 3.0V IMHz 500ns 25ns | 26ns
generators.

512 Signetics




LOGIC PRODUCTS

GATES

FAST 54/74F10, 54/74F11

FUNCTION TABLE

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

INPUTS OUTPUTS
A B Cc Y(CF10) | Y(CF11)
L L L H L
L L H H L
L H L H L
L H H H L
H L L H L
H L H H L
H H L H L
H H H L H

PACKAGES |\ oy SsriTam0rClo £ 70° | Voo =51 10341 Tae < S5°Ct0 + 126
Plastic DIP N74F10N ¢ N74F11N

Plastic SO N74F10D * N74F11D

Ceramic DIP S54F10F o S54F11F
Ceramic LLCC S54F10G « S54F11F
NOTE
SOp is surface- d micro-mi DIP 1984.

LLCC is 20-pin surface-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

54/74F (U.L.) LOAD VALUE
PINS DESCRIPTION High/Low High/Low
A-C Inputs 1.0/1.0 204A/0.6mA
Y Outputs 50/33 1.0mA/20mA

H=HIGH voltage level
L = LOW voltage level

PIN CONFIGURATION

NOTE

One (1.0) FAST unit load is defined as: 20xA in the HIGH state and 0.6mA in the LOW state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

0] (2] vee
U
2] ’F10 ’F11 ’F10 F11
*F10 7 i)
E% 0] A : _;" 12 _; 12
B Y Y I~ __ 2] —
aNo 3 5
sA A 3 3
i_8 Yo 4B Y 4 L6 4] s
KN m 5—C 5—C 5 5
U
A A 2 -2
& = o )ty o] )ts | | e 1ol o
P11 E o 1 1= - 1
5 0]
] )
GND [7] B
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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
Voo Supply voitage -05to +7.0 -05to +7.0 v
Vin Input voltage —-05to +7.0 -05t0 +7.0 Vv
N Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -05t0 + V¢ -05t0 + Ve \%
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55to +125 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER SaI7aF UNIT
Min Nom Max

Mil 4.5 5.0 55 \

Voo Supply voltage Com'l 475 5.0 525 v

ViH HIGH-level input voltage 2.0 v

Vi LOW-level input voltage 0.8 \%
lik Input clamp current -18 mA
lon HIGH-level output current ~1 mA
loL LOW-level output current ' 20 mA
. . Mil - 55 125 °C

Ta Operating free-air temperature Com] o 7 P

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

54/74F10, 11
PARAMETER TEST CONDITIONS! - UNIT
Min | Typ? | Max
Vo= MIN, Vi = MAX, Viy= MIN Mil 25 3.4 v
v HIGH-level output voltage ce N R ’

o P N lon= MAX coml | 27 | a4 v
VoL LOW:-level output voltage Voo = MIN, V)= MIN, V; = MAX, Ig. = MAX 0.35 0.5 \
Vik Input clamp voltage Vee=MIN, =1k -073| -1.2 v
h Input current at maximum input voltage Veo= MAX, V=7.0V 5 100 A
I HIGH-level input current Voo = MAX, V=27V 1 20 uA
I LOW-level input current Vge= MAX, V,=0.5V -04 | —-06 | mA
los Short-circuit output current3 Voo = MAX, Vo= 0.0V -60 | =75 | —150 | mA

lccw  Outputs HIGH ‘10 1.8 21 mA
4 lcoL  Outputs LOW 6.0 77 mA
lee Supply current” (total) Voo = MAX
lcch  Outputs HIGH 11 47 6.2 mA
lcou Outputs LOW 7.2 9.7 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under recc ded op: ing ditions for the i type.

2. All typical values are at Voo =5V, Tp=25°C.

. Not more than one output should be shorted at a time. For testing Igg, 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, Igg tests should be performed last.

4. ’F10 measure Igcn with Vi =GND and Iggp with Vi = 4.5V. .

'F11 measure Iccy with V=45V and IggL with Viy=GND.

w
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LOGIC PRODUCTS

GATES

FAST 54/74F40, 54/74F11

|
A
i
,

!

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 Tas Ve Ta Vec
Vo= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS G, =50pF C_ =50pF C, = 50pF UNIT
R =5000 R, = 5000 R = 5000
Min Typ Max Min Max Min Max
teLh . s 24 3.7 5.0 2.0 7.0 2.4 6.0
tont Propagation delay Waveform 1°'F10 20 32 43 15 65 20 53 ns
tpLH . s 3.0 4.2 5.6 25 75 3.0 6.6
tore Propagation delay Waveform 2 'F11 25 41 55 20 75 25 6.5 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORMS
'F10 F11
WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS
Vin m m ViN m m
|"pm.°| ["PLH’[ ldpm.. I"PLH'I
Vou VoH
7 VoL
V=15V
Waveform 1 Waveform 2
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
<\ | tw ~ 550 AMP (V)
vee
NEGATIVE | XM VM
PULSE 10% 10% w
puse |/n vour — L—'mmn TUHid—~]
GENERATOR puT.
— I——iTLn(ir) THLAD—] |
90% 90%-Y AMP (1)
RT CL RL POSITIVE
PULSE vm VM
:I: 10% . K 10% ov
DEFINITIONS Vpm =15V
R = Load resistor to GND; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; see AC INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. MY plitude | Rep. Rate | PulseWidth | trin | frrc
Rt = Termination resistance should be equal to Zgyt of pulse
generators. 54/74F 3.0v 1MHz 500ns 25ns 2.5ns
Signetics 5-15



LOGIC PRODUCTS

SCHMITT TRIGGER FAST 54/74F13
Dual 4-Input NAND Schmitt Trigger

DESCRIPT'ON TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
The F13 contains two 4-input NAND gates TYPE DELAY (Total)

which accept standard TTL input signals

and provide standard TTL output levels. 74F13 7.8ns 5.5mA

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 ORDERING CODE

totem-pole output. The Schmitt trigger | . o COMMERCIAL RANGES MILITARY RANGES

uses positive feedback to effectively Veo=5V £5%; Ta=0°C 1o +70°C | Vo =5V £10%; Ty = —55°Cto +125°C
speed-up slow input transitions, and pro- -

vide different input threshold voltages for | Plastic DIP N74F13N
positive and negative-going transitions. | Plastic SO N74F13D
Th?s hysteresis' betvxfeen. the positive- Ceramic DIP
going and negative-going input threshold
(typically 800mV) is determined by resistor | Ceramic LLCC
ratios and is essentially insensitive to NOTE
temperature and supply voltage varia- SO package is surface d micro-mini DIP avai 1984.
tions. As long as three inputs remain at a LLCC is 20-pin surface-mounted leadless chip carrier.

more positive voltage than Vy, yax, the

gate will respond in the transitions of the

other input as shown in Waveform 1.

FUNCTION TABLE

INPUTS OUTPUT
A B c D Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L X X X H 54/74F (U.L.) LOAD VALUE
x | L| x| x H PINS DESCRIPTION High/Low HighlLow
X X L X H
X X X L H A,B,C,.D Inputs 1.011.0 20uA/0.6mMA
H H H H L Y Outputs 50/33 1.0mA/20mA
H=HIGH voltage level NOTE
L =LOW voltage level One (1.0) FAST unit load is defined as: 20yA in the HIGH state and 0.6mA in the LOW state.
X =Don’t care
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
M &I
(5N 2] vee 1A -3
] 73] 22 Y, _4 2
G 7] : D -3
[2] m
] m| o —=2 —
10—2 Y 10
(=] o] 12C 8 2 8
GND (7] 5] 13—2 l
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LOGIC PRODUCTS

SCHMITT TRIGGER

FAST 54/74F43

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 -05to +7.0 -05t0 +7.0 Vv
Vin Input voltage -05t0 +7.0 -05to +7.0 \
Iin Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state —05to + Ve -05to + Vge \"
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55t0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SairaF UNIT
Min Nom Max
Veo Supply voltage Mil 4.5 5.0 5.5 \
Com’l 4.75 5.0 5.25 \
lix Input clamp current ~18 mA
lon HIGH-level output current -1 mA
loL LOW-level output current 20 mA
Ta Operating free-air temperature il =% 125 C
Com’l . 0 70 °C

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

54/74F13
PARAMETER TEST CONDITIONS? UNIT
Min Typ? Max
V;, Positive-going threshold Vee=5.0V 1.5 1.7 2.0 \
Vy_- Negative-going threshold Vee=5.0V 0.5 0.9 1.1 \
'~ AVy  Hysteresis (Vy, = Vy_) Veo=5.0V 0.4 0.8 '
Vee= MIN, V,= V- Mil 2.5 3.4 \
\ HIGH-level output voltage cc P T MIN
oH P 9 lon=MAX Com'l 27 3.4 v
VoL LOW-level output voltage Vee=MIN, Vi= V1 maxs loL= MAX 0.3 0.5 v
Vik  Input clamp voltage Vee=MIN, =1k -0.73 -1.2 \
Input current at positive-going _ _
I+ threshold Vee=5.0V, V,=Vq, 0 uA
Input current at negative- _ _ _
r- going threshold Vee=5.0V, Vi=Vr_ 350 A
Input current at maximum _ _
I Input voltage Voo = MAX, Vi=7.0V 5 100 pA
Iy HIGH-level input current Veo=MAX, V=27V 1 20 rA
[ LOW-level Input current Vo= MAX, V|=0.5V -0.2 -06 mA
los  Short-circult output current® Voo = MAX, Vo = 0.0V - 60 -120 - 150 mA
| Supply current* (total) v MAX lccH Outputs HIGH 45 8.5 mA
u urren =
ce PPy co lccL Outputs LOW 7.0 100 | mA
NOTES

[RR

>

. For conditions shown as MIN or MAX, use the appropriate value
. All typical values are at Voo =5V, Tp=25°C.
. Not more than one output should be shorted at a time. For testing lgg, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to

ified under r D

ing conditions for the applicable type.

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, Igg tests should be performed last.

IGCH: VIN = GND. IggL, Vi = 45V.

Signetics
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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.”)

54/74F 54F 74F
Ta= +25°C Ta Vee Ta Vee
. Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF C, = 50pF UNIT
R, =5000 R, =5000 R, =500Q
Min Typ Max Min Max Min Max
teLH . 4.0 55 7.0 3 11 4.0 8.0
P t f 1 ns
tpy, | OPagationdelay Waveform 90 | 10 | 135 9 165 9.0 135
NOTE
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORM
V=15V
Viref(H) =17V Viret(L) = 0.9V
Waveform 1
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
V¢ oY | W | Hogme — AMP
cc
NEGATIVE | X Viret(L) Viret(H)
PULSE .
10% 10%
ov
- VIN vouTt L _’I
GENERATOR D.U.T — THL(t) tTLH() -—
— r(TLH"’) ITHL(t) —] .-
RT l CL SR AMP (V)
:[ 90% 90%-
POSITIVE
1 1 PULSE Viret(H) Viret(L)
10%# | W ! 0% o
V=15V
DEFINITIONS
R = Load resistor to GND; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | ty y tTHL
Ry = Termination resistance should be equal to Zoyt of pulse 54/74F 3.0V MHz 500ns 26ns | 25ns
generators. - . -
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LOGIC PRODUCTS

SCHMITT TRIGGER FAST 54/74F14
Hex Inverter Schmitt Trigger

DESCRIPTION TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT

The 'F14 contains six logic inverters which TYPE DELAY (Total)

accept standard TTL input signals and

provide standard TTL output levels. They 74F14 5.0 ns 18 mA

are capable of transforming slowly chang-
ing input signals into sharply defined,
jitter-free output signals. In addition, they
have greater noise margin than conven-
tional inverters.

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

ORDERING CODE

PACKAGES |\ e Tac 0°C o £ 70°C | Vg 5V 210 Tae - 55°C 10+ 125°C
Plastic DIP N74F14N
Plastic SO N74F14D
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 5‘;’:;,:{';#) "(:ﬁ:h)ﬁ"vt’e
A inputs 1.01.0 20,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 0.6mA in the LOW state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/EC)

[14] Ve

ﬂﬂ%ﬁgﬁmm
<<
BISIEIELERE)

GND |7

1 2
i «
i s
o S8
o 10
13Iﬂ. 12
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LOGIC PRODUCTS

SCHMITTTRIGGER | FAST 54/74F14

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 - -05to +7.0 -05t0 +7.0 Vv
Vin Input voltage -05t0 +7.0 -05t0 +7.0 \
In Input current ) -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -051t0 + V¢ -0.5t0 + Vo \"
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range ~55to +125 0to70 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER SaI74F UNIT
Min Nom Max
Voo Supply voltage Mil 4.5 5.0 55 v
Com’l 4.75 5.0 5.25 v
I'S Input clamp current —18 mA
fon HIGH-level output current ) -1 mA
loL LOW:-level output current 20 mA
Ta Operating free-air temperature Mil =% 12 C
. Com’l 0 70 °C

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

. 54/74F14
PARAMETER TEST CONDITIONS? - UNIT
Min Typ? Max
Vi, Positive-going threshold Vee=5.0V 1.4 1.7 2.0 \Y
V:_ Negative-going threshold Voo =5.0V 0.5 0.9 1.1 \"
AVy  Hysteresis (V1 —Vy_) Vee=5.0V 0.4 0.8 \
Vee= MIN, Vi=Vi_mins Mil 25 34 \
\" HIGH-level output voltage
on P 9 lon=MAX Com'l 2.7 3.4 v
VoL - LOW-level output voltage Vee= MIN, V=V max loL=MAX 0.35 0.5 v
Vik  Input clamp voltage Vee=MIN, =1k -0.73 -1.2 v
Input current at positive-going _ _
Ir4 threshold Vee=5.0V, V=V, 0.0 A
Input current at negative- _ _
'~ going threshold Vee=5.0V, Vi=Vr_ 175 KA
I !nput current at maximum Voo = MAX, V,= 7.0V 5 100 A
input voltage
M HIGH-level input current Veo=MAX, V=27V 1 20 A
he LOW-level input current Vo= MAX, V,=0.5V ~-0.2 -06 mA
los  Short-circuit output current® Voo = MAX - 60 -135 | —150 mA
4 Iccy  Outputs HIGH 13 22 mA
lee Supply current® (total) Voo = MAX
lcc  Outputs LOW 23 32 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under ded op il iti for the i type.

1

All typical values are at Voo =5V, Tp=25°C.

Not more than one output should be shorted at a time. For testing Igg, 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, Igg tests should be performed last.

IcCH: VIN=GND; IccL, ViN=45V.

©@

>
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LOGIC PRODUCTS

SCHMITT TRIGGER

FAST 54/74F14

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 Vee
Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF C, = 50pF UNIT
Ry = 5000 Ry = 5000 R_ = 5000
Min Typ Max Min Max Min Max
t . 25 46 6.5 20 9.0 25 7.5
t::t Propagation delay Waveform 1 35 5.5 75 30 100 3.0 8.0 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORM
Vy=15V
A Viref(L)
Y
Viret(H) = 1.7V Viref(L)=0.9V
Waveform 1
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
90% W | fsow AMP (V)
vce
NEGATIVE | K Virett) Viret(H)
PULSE 10% 10%.
ov
PULSE A o L, _.l
GENERATOR D.UT. — THL(t TLH(t) po—
— |-—'TLH(I') ITHL(H)—=] l—
RY J. CL SR AMP (V)
90% 90%.
:[ POSITIVE
= L L L L L PULSE Viret(H) Viret(L)
10% - K10% oy
V=15V
DEFINITIONS
R_ = Load resistor to GND; see AC CHARACTERISTICS for value.
C = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | ty y tTHL
Ry = Termination resistance should be equal to Zgyt of pulse 54/74F 3.0V IMHz 500ns 25ns | 26ns
generators.
5-21
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LOGIC PRODUCTS

GATE FAST 54/74F20
Dual Four-Input NAND Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F20 3.5ns 2.2mA

ORDERING CODE

PACKAGES | | e Tac 0%0 10 4 70°C | Voo 6V 210%; Tae - 85 o + 125°C
Plastic DIP N74F20N
Plastic SO N74F20D
Ceramic DIP S54F20F
Ceramic LLCC S54F20G
NOTE

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

FUNCTION TABLE

INPUTS OUTPUT
AjBjC| D Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L X X X H 54/74F (U.L.) LOAD VALUE
§ ; )'f § : PINS DESCRIPTION High/Low High/Low
1 x!I x| L H A,B,C,D Inputs 1.011.0 204A/0.6mA
H H H H L Y Outputs 50/33 1.0mA/20mA
H=HIGH voltage level NOTE . . " . .
L= LOW voltage level One (1.0) FAST unit load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state.
X=Don't care
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1
i [i4] vee ,_A ]
[z 13 2 L Y ‘—4 & N
=] 12 a ‘; E
Ky i :
5] 70] oA 9
] 5] 0 e Yo ol \
GND [T] 5] 120D 12| >—
13!
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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 —-05to0 +7.0 —-05to +7.0 \"
Vin Input voltage -05t0 +7.0 -05t0 +7.0 v
Iin Input current —30to +5 -30to +5 mA
Vour Voitage applied to output in HIGH output state -05t0 +V¢c -0.5t0 + V¢e v
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55to +125 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

F
PARAMETER Saira UNIT
Min Nom Max
v Subpl it Mil 45 5.0 55 \"
u voltage
ee pply voltag Com'l 4.75 5.0 5.25 v
Vip HIGH-level input voltage 2.0 )
Vi LOW:-level input voltage 0.8 Vv
Ik Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL 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 CONDITIONS' UNIT
- Min | Typ? | Max
Vou HIGH-level output voltage Voo=MIN, Y,'IL:___NBIAA;);’ lon=MAX, C:\:r:’l ii Z: z
Voo LOW-level output voltage Voo = MIN, Vi = MIN, V) = MAX, Ig = MAX 035 | 05 \
Vik Input clamp voltage Vee=MIN, =g -073| -1.2 \
Iy Input current at maximum input voltage Vo= MAX, V,=7.0V 5 100 pA
Iy HIGH-level input current Vee=MAX, V|=2.7V 1 20 A
I LOW:-level input current Voo = MAX, V= 0.5V -04 | -06 | MA
los Short-circuit output current? Voo = MAX, Vo= 0.0V ~60 | —85 | —-150 | mA
lec Supply current (total) Vo= MAX logn Vin=GNOD 08 14 mA
Il ViN=4.5V 3.4 5.1 mA

NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under ded ing conditi for the applicable type.

2. All typical values are at Vo =5V, Tp=25°C.

3. Not more than one output should be shorted at a time. For testing lgg, the use of high-speed test apparatus and/or sample-and-hoid 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 di in other p tests. In any of tests, Igg 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.”) -

54/74F 54F 74F
Ta= +25°C Ta Vee Ta Vee
Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, =50pF C_=50pF C, =50pF UNIT
: R, =500Q R_=5000 R, =500
Min Typ Max Min | Max Min Max
tpLH . 2.4 3.7 5.0 2.0 7.0 24 6.0
tor Propagation delay Waveform 1 20 3.2 4.3 15 6.5 20 5.3 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORM
WAVEFORM FOR INVERTING OUTPUTS
ViN A Vm
L‘pHL~1 l"PLH“‘
VoH
Vout M Ym
VoL
Vp =15V
Waveform 1
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
oY | w | oo AVPW
Vv
&° NEGATIVE | KM VM
PULSE 10% 10%; "
P Vin Vour — L—tTHL(u) . ATLH(tr) — e
GENERATOR D.U.T. — I—»mu(m THLM—=] |
Rr r c R Py 500y AMP (V)
POSITIVE
_I_ I PULSE VM VM
0% | w . K10% o
Vp=15V
DEFINITIONS
R = Load resistor; see AC CHARACTERISTICS for value. -
C|_= Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
a CHAEAQTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | tr y tTHL
= ;:;";2?;‘;? resistance should be equal to Zgyt of pulse 54174F 30V TMHz 500ns 25ns | 2508
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LOGIC PRODUCTS

GATE

FAST 54/74F32.

FUNCTION TABLE

Quad Two-Input OR Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F32 4.1ns 8.2mA

ORDERING CODE

COMMERCIAL RANGE I N
PACKAGES Vee=5V = 5%?1'A= (::C u? + ?o«’c Vec=5V ': :I:;IZ;\:: =R—A .555;(:E : +125°C
Plastic DIP N74F32N
Plastic SO N74F32D
Ceramic DIP S54F32F
Ceramic LLCC S54F32G
NOTE
SO is surf i inis DIP i 1984.

LLCC is 20-pin surface-mounted leadless chip carrier.

Vg

- INPUTS _ °“:{"‘” INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54/74F (U.L.) LOAD VALUE
L L L PINS DESCRIPTION High/Low High/Low
; ! n A B Inputs 1.011.0 20,A10.6mA
H H H Y Outputs 50/33 1.0mA/20mA
H=HIGH voltage level Note:
L = LOW voltage fevel One (1.0) FAST unit load (U.L.) is defined as: 204A in the HIGH state and 0.6mA in the LOW state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/EC)
1
A — > 3
o o ves o] >t 4 = "
99 b : S
1 U B =l
o @ R .
E m] 9 B ! L8 _:o_ |8
] 5] ]
A 12
: 5] ED——V E
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LOGIC 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.

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

PARAMETER 54F 74F UNIT
Vee Supply voltage -05t0 +7.0 -05t0 +7.0 v
Vin Input voltage -05t0 +7.0 -05t0 +7.0 \
Iin Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -05t0 +V¢e -05t0 + Ve \
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER hadeld UNIT
Min Nom Max
Voo Supply voltage Mil 45 5.0 5.5 \
Com’l 4.75 5.0 5.256 \
Viy HIGH-level input voltage 2.0 v
ViL LOW-level input voltage 0.8 \
lik Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL 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.)

54/74F32
PARAMETER TEST CONDITIONS' UNIT
Min Typ? Max
Vo= MIN, V) = MAX, V= MIN Mil 25 34 \
v HIGH-level output voltage ce P M ’

o P ¢ lon = MAX Com'l 27 3.4 v
Voo  LOW-level output voltage Vee=MIN, Vi = MIN, V) = MAX, lg. = MAX 0.35 0.5 \
Vik  Input clamp voltage Vee=MIN, |j= I -073 -1.2 \

Input current at maximum
Iy input voltage Vo= MAX, V|=7.0V 5 100 A
Iy HIGH-level input current Veo=MAX, V=27V 1 20 A
I LOW:-level input current Vee= MAX, V;=0.5V -0.4 -0.6 mA
log  Short-circuit output current® Vee= MAX, Vo=0.0V - 60 -90 - 150 mA
| Outputs HIGH 6.1 9.2 mA
lcc  Supply current* (total) Voo = MAX cen P
lcc  Output LOW 10.3 15.5 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 Voo =5V, Tp=25°C.
3. Not more than one output should be shorted at a time. For testing |gg, the use of high-speed test app and/or pl d-hold in order to mini-

mize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temparature well above normal and
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, |gg tests should be performed last.
IccH, VIN=45V; IccL, VIN = GND.

Ead
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LOGIC PRODUCTS

GATE

FAST 54/74F32

AC CHARACTERISTICS
54/74F 54F 74F
Ta= +25°C Ta Vee Ta Voo
Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, = 50pF C_ = 50pF C_ = 50pF UNIT
R =5000 R = 5000 R, =5000Q
Min Typ Max Min Max Min Max
tpLn . 3.0 4.2 5.6 3.0 75 3.0 6.6
tor Propagation delay Waveform 1 30 40 53 25 75 20 63 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORM
WAVEFORM FOR NON-INVERTING OUTPUTS
ViN M m
I"PHL’ L'PLH
Vou
vout Ym Ym
Vou
Vp =15V
Waveform 1
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
ot tw W AMP (V)
vee
NEGATIVE | XYM Y™
PULSE 10% 10% w
PULSE P DUT. vout — I’-“THL('I) TLH(t) —] o
GENERATOR ] ITLHIt) ITHL(tN—=] f—
RT J’ CL SRL oo oo AMP (V)
POSITIVE
I PULSE vm vm
== = == = 10%4 A LU
Vy =15V
DEFINITIONS
R = Load resistor to GND; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | ty py | tyhL
Ry = Termination resistance should be equal to Zgyt of pulse 54174F 3.0V IMHz 500ns 26ns | 26ns
generators.
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LOGIC PRODUCTS

BUFFER

FUNCTION TABLE

FAST 54/74F37
Quad Two-Input NAND Buffer
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F37 3.5ns 18mA

ORDERING CODE

COMMERCIAL RANGES |

MILITARY RANGES

PACKAGES Voo =5V £5%; Ty =0°Cto +70°C | Voo =5V £ 10%; Tp= —55°Cto +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 leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

INPUTS OUTPUT 54/74F (U.L.) LOAD VALUE
A 5 v PINS DESCRIPTION High/Low High/Low
L L H A, B Inputs 1.0/1.0 20,AI0.6mMA
L H H Y Outputs 50/33 1.0mA/20mA
H L H
H H L NOTE
One (1.0) FAST unit load is defined as: 20.A in the HIGH state and 0.6mA in the LOW state.
H=HIGH voltage level
L = LOW voltage level
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
7] Voo it 3 &> B3

slaizicizizla

E
m,@%

L EMEE EE

el lole lol.
L

)
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LOGIC PRODUCTS

BUFFER

FAST 54/74F37

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 ~-05t0 +7.0 -0.5to +7.0 \
Vin Input voltage -05to0 +7.0 -05to +7.0 \'
In Input current —-30to +5 -30to +5 mA
Vourt Voltage applied to output in HIGH output state -0.51t0 +V¢c -05to + Vge Y]
lout Current applied to output in LOW output state 128 128 mA
Ta Operating free-air temperature range ~55t0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74F
PARAMETER UNIT
Min Nom Max
Vee Supply voltage Mit 45 5.0 5.5 \
Com’l 4.75 5.0 5.25 "
Vin HIGH:-level input voltage 2.0 \
Vi LOW:-level input voltage 0.8 \'
ik Input clamp current -18 mA
lon HIGH-level output current -3 mA
loL LOW-ievel output current Mil 48 ma
: Com’l ) 64 mA
. Mill -55 125 °C
Ta Operating free-air temperature Coml o 70 C

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

" 54/74F37
PARAMETER TEST CONDITIONS 3 UNIT
Min Typ Max
Veo=MIN, Vi = MAX, Igy= MAX,[ Ml 25 3.4 v
\% HIGH-level output voltage cc T * OH ’

o P 9 Viy=MIN com'l | 27 3.4 v

VoL LOW-level output voltage Voo=MIN, V= MAX, || - yay | M1 v

Viu=MIN Com’l 0.35 05 v

Vik  Input clamp volitage Vee=MIN, =1 -0.73 -1.2 \%

Iy Input current at maximum input voltage Vo= MAX, V,=7.0V 5 100 A

Iy HIGH-level input current Voo = MAX, V,=2.7V 1 2 A
I,  LOW:-level input current Voo =MAX, V,=0.5V -0.4 -0.6 mA
los  Short-circuit output current® Vee= MAX -100 -225 | mA
lcc  Suppl t(total Voo=Max  |oen  Vi=GND mA

u current (total =
cc  Supply ) ce looL  Vin=45V 2 | mA
NOTES
For conditions shown as MIN or MAX, use the appropriate value sp under r perating diti for the applicable type.

. All typical values are at Voo =5V, To=25°C.

. Not more than one output should be shorted at a time. For testing Igg, 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, lgg tests should be performed last.

[ZENI
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LOGIC PRODUCTS

BUFFER

FAST 54/74F37

Preliminary

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 Tas Voo Ta Vee
Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, =50pF Cy = 50pF C, = 50pF UNIT
R, =5000 R = 5000 R, =500Q
Min Typ Max Min Max Min Max
teLn . 2.4 3.7 5.0 2.0 7.0 2.4 6.0
tor Propagation delay Waveform 1 15 32 43 15 65 20 6.0 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORM
WAVEFORM FOR INVERTING OUTPUTS
ViN Ym m
L‘PHL’| |<'PLH>I
. Vo
Vour m Ym
VoL
Vg = 15V
Waveform 1
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
oY | W | #eo% AMP (V)
Ve NEGATIVE | “KYM m
T PULSE 10% 10%-}
L_ ov
tTHL(Y) TLH(t) —= [—
PULSE Y Vour - '
GENERATOR D.U.T. —] ’—-—tm«m THLD—] |
Rt C R 90% 90%-) AMP (V)
POSITIVE
L 1T e | .
10%A w | KI0%__ oy
V=15V
DEFINITIONS
R( = Load resistor; see AC CHARACTERISTICS for value.
C| = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | 1y 4 tTHL
Ry = Termination resistance should be equal to Zoyr of pulse 54/74F 30V 1MHz 500ns 25ns | 25ns
generators.
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LOGIC PRODUCTS

BUFFER

Preliminary

FUNCTION TABLE

FAST 54/74F38
Quad Two-Input NAND Buffer (Open Collector)
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F38 5.5ns 18mA

ORDERING CODE

COMMERCIAL RANGES

MILITARY RANGES

PACKAGES Vec=5V £5%;Tp=0°Cto +70°C | Vgc =5V £10%; To= ~55°C to + 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-pin surface-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

INPUTS OUTPUT 54/74F (U.L) LOAD VALUE
A 3 v PINS DESCRIPTION High/Low High/Low
L L H A, B Inputs 1.0/1.0 20,AI0.6mMA
L H H Y Qutput 150/106.7 3.0mA/64mA
H L i e
One (1.0) FAST unit load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state.
H=HIGH voltage level
L = LOW voltage level
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A -l
3
0 @ vee b ) ¥ o aops
E@ E 2 L
= 2 =l e ooope
E E A 10|
z@ & D o ke
A 12
GND 12 Y —
o D A op

Signetics
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LOGIC PRODUCTS

BUFFER

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.)

FAST 54/74F38

PARAMETER 54F 74F UNIT
Vee Supply voltage -05t0 +7.0 -05t0+7.0 \
Vin Input voltage -05t0 +7.0 -05to +7.0 v
Iin Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -051t0 + Ve -0.51t0 +Vge \"
lout Current applied to output in LOW output state 128 128 mA
Ta Operating free-air temperature range —-55t0 +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74F
PARAMETER - UNIT
Min Nom Max
Mil 45 5.0 5.5 \"
Voo Supply voltage Com'l 475 5.0 5.25 v
Vin HIGH:-level input voltage 2.0 Y
Vi LOW:-level input voltage 0.8 \"
Ik Input clamp current -18 mA
lon HIGH-level output current -3 mA
Mil 48 mA
loL LOW-level output current Corr o A
Mil -55 125 °C
Ta Operating free-air temperature Comm P 70 C

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

4 54/74F38
PARAMETER TEST CONDITIONS > UNIT
Min Typ' Max
Veo=MIN, V) = MAX, Igy=MAX,|  Mil 2.5 3.4 v
v HIGH-level output voltage cc T » OH ’
o P ¢ Viu=MIN Com'l | 27 3.4 v
% LOW-level output voltage Voo =MIN, Vi = MAX, || = _ pax Ml v
o Vin=MIN o Com'l 035 | 65 | V
Vik Input clamp voltage Vec=MIN, =1k -0.73 -1.2 v
Iy Input current at maximum input voltage Veoo=MAX, V,=7.0V 5 100 kA
iy HIGH-level input current Voo =MAX, V=27V 1 2 A
i, LOW:-level input current Voo = MAX, V|=0.5V -0.4 -0.6 mA
los  Short-circuit output current® Vo= MAX -100 -225 | mA
loc  Suppl t (total Voo=Max e Vin=GND 2 | mA
curl =
oo Supply current (total) ce ool Vin=45V 2 | mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under r operating diti for the applicable type.

2. All typical values are at Veg=5V, Tp=25°C.

3. Not more than one output should be shorted at a time. For testing Igg, 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, log tests should be performed last.
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LOGIC PRODUCTS

BUFFER

FAST 54/74F38

Preliminary

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 Ve Ta Vee
Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF C, = 50pF UNIT
R =5000 R, = 5000 R, =5000Q
Min Typ Max Min Max Min Max
teun Propagation delay Waveform 1 9 ns
tpHL 6
NOTE
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORM
WAVEFORM FOR INVERTING OUTPUTS
ViN m \L']
L'PHL’| |"PLH’|
VoH
Vourt m m
VoL
V=15V
Waveform 1
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
90%Y W | froow — AMP M)
vee vee
NEGATIVE | XYM Y™
PULSE . o
L 10% 10%4 ov
PULSE P | bt vour —= I——tTHL(li) TLH(t) —= fo—
GENERATOR e
—= tTLH(t) ATHL() — e
90% 90%-} AMP (V)
RT CL2RL POSITIVE
PULSE vm vm
10%A - k10% ov
= = = = = = Vg =15V
DEFINITIONS
R_ = Load resistor; see AC CHARACTERISTICS for value.
C, = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude Rep. Rate Pulse Width trLH tTHL
Rt = Termination resistance should be equal to Zgyt of pulse 54/74F 20V IMHz 500ns 25ns | 25ns
generators.
5-33
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LOGIC PRODUCTS

BUFFER

Preliminary

FUNCTION TABLE

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 Veoe=5V £5%; Tp=0°Cto +70°C | Voo =5V =10%; Ty = - 55°Cto +125°C
Plastic DIP N74F40N
Plastic SO N74F40D
Ceramic DIP
Ceramic LLCC
NOTE .
SO is surf d micro-mi DIP 1984.

LLCC is 20-pin surface-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

INPUTS OUTPUT PINS DESCRIPTION 51:"[;74':=I|fl;‘.'|;.) LO'ﬁth-ALUE
Al B|]c] o Y 9 ighiLow
L X X X H A,B,C,D Inputs 1.0/1.0 204A/0.6mA
X L X X H Y Outputs 150/106.7 3.0mA/64mA
X X L X H NOTE
X X X L H ) - ) . ,
H H H H L One (1.0) FAST unit load is defined as: 20;A in the HIGH state and 0.6mA in the LOW state.
H = HIGH voltage level
L=LOW voltage level
X=Don't care
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A
1 14] Voo 1 A -2 6
B [SN°
% ) : 2 Y _% &P
o & N s
3 1]
9
& o s—5 -
0 Y
& B f2—< . - s
GND [7] 5] 132 )
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LOGIC PRODUCTS
BUFFER FAST 54/74F40

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 -05t0+7.0 -05to +7.0 v
Vin Input voltage —-05to +7.0 -05to +7.0 )
I Input current —-30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state ~05t0 + V¢ —05to + Vg Y] :
lout Current applied to output in LOW output state 128 128 mA
Ta Operating free-air temperature range —-55to +125 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

4/74F
PARAMETER S UNIT
Min Nom Max
v Suppl N Mil 4.5 5.0 55 \
u voltage
ce pply voltag Com'l 475 5.0 5.25 v
Vi HIGH-level input voltage 20 \"
Vi LOW:-level input voltage 0.8 \'
hk Input clamp current -18 mA P
lon HIGH-level output current -3 mA 5
Mil 48 .
loL LOW-level output current ' mA _
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.)

. 54/74F40
PARAMETER TEST CONDITIONS - UNIT
Min | Typ? | Max
Veo=MIN, Vi = MAX, loy=MAX, | Mil | 25 | 34 v
v HIGH-level output voltage cc N ' OH ’
OH P 9 Vip= MIN Com'l | 27 3.4 v
VL= MAX, Veo = MIN, g = MAX,
VoL LOW-level output voltage It \25= MIN ot 0.35 0.5 \
Vik Input clamp voltage Vee=MIN, Ij= Ik -073 | -1.2 \
I Input current at maximum input voltage Veo= MAX, V| =7.0V 5 100 uA
hn HIGH-level input current Veo=MAX, V=27V 1 2 uA
e LOW:-level input current Vo= MAX, V= 0.5V -04 | -06 | mA
los Short-circuit output current® Voo = MAX - 100 -225 | mA
lccw Outputs HIGH mA
lee Supply current? (total) Veo= MAX cocH P
lccL  Outputs LOW 22 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value sp under reco ded i i for the i type.

I

All typical values are at Voo =5V, Tp=25°C.

. Not more than one output should be shorted at a time. For testing Igg, 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, lgg tests should be performed last.

IccH: ViN=GND; IccL, ViN=Open.

w

>
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LOGIC PRODUCTS

BUFFER FAST 54/74F40

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! ch
Vee= +5.0V Mil Com’|
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF C, =50pF UNIT
R =5000 Ry = 5000 R, = 5000
Min Typ Max Min Max Min Max
teLH . 2.4 3.7 5.0 2.0 7.0 2.4 6.0
tor Propagation delay Waveform 1 15 32 43 15 6.5 20 6.0 ns
AC WAVEFORM
WAVEFORM FOR INVERTING OUTPUTS
VIN Vm m
L'PHL‘| |~'an-1
VoH
Vout Vm vm
Vou
Vpm =15V
Waveform 1
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
=\ | tw { oo AMP V)
7
8¢ NEGATIVE | XYM M
PULSE o
10% 10% ov
—] [——! () ATLH(t) —=
— Vin Vour THL TLH(tY)
GENERATOR bu.T. — l—-—mmm !THL(m——I I-
Ry c L 90% 80% AMP ()
POSITIVE
_l_ I PULSE VM VM
=t -t - 10% . 0%y
Vp =15V
DEFINITIONS
R = Load resistor; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | Pulse Width TLH tTHL
Ry = Termination resistance should be equal to Zoyr of pulse 54/74F 3.0V TMHz 500ns 26ns | 26ns
generators. ; . .
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LOGIC PRODUCTS

GATE FAST 54/74F64
Four-Two-Three-Two-Input AND-OR-Invert Gate
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F64 4.0ns 2.5mA

ORDERING CODE

PACKAGES COMMERCIAL RANGES MILITARY RANGES
Vee=5V £5%; Ta=0°Cto +70°C | Voo =5V =10%; T = —55°C to +125°C
Plastic DIP N74F64N
Plastic SO N74F64D
Ceramic DIP
Ceramic LLCC
NOTE
SO K is surf i ini DIP ilable 1984.

LLCC is 20-pin surface-mounted leadless chip carrier.

FUNCTION TABLE

INPUTS OUTPUT
A B C D E F G H J K L Y
H H X X X X X X X X X L
X X H H H H X X X X X L
X X X X X X H H H X X L
X X X X X X X X X H H L
All other combinations H
H=HIGH voltage level
L = LOW voltage level
X =Don't care
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54/74F (U.L) LOAD VALUE
PINS DESCRIPTION High/Low High/Low
A-L Inputs 1.01.0 20pA/0.6mA
Y Outputs 50/33 1.0mA/20mA

NOTE
One (1.0) FAST unit load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

2
2— 3| &
38 — 21
@ ;¢ 1] 8
=] 13 LB L1 -
12 E 12
& F
1 11
& s -
] -8 4
(] 5 'J __:.4 &
6 et
GND [7]
9 K >
10] &
[ D— =
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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
Veo Supply voltage -05to +7.0 -05t0 +7.0 \"
Vin Input voltage —-05to +7.0 -05to +7.0 \"
Iin Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -05to + Vo -05to +V¢e \
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55to +125 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

54/74F
PARAMETER UNIT
Min Nom Max
v Supp! it Mil 4.5 5.0 5.5 \
u voltage

ce ppiy voltag Com'l 475 5.0 5.25 v

Vi HIGH-level input voltage 2.0 A

Vi LOW-level input voltage 0.8 v
lik Input clamp current -18 mA
lon HIGH-level output current -1.0 mA
loL LOW-level output current 20 mA
Mil - 55 125 °C

Ta Operating free-air temperature

Com’| 0 70 °C

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

54/74F64
PARAMETER TEST CONDITIONS' - UNIT
Min | Typ? | Max

Vou HIGH-level output voltage Voo=MIN, \\//"I‘H:J:A/m’ lon=MAX, C':r:‘l zi 2: X
VoL LOW-level output voltage Vee=MIN, Viy=MIN, V, = MAX, g, = MAX 0.35 0.5 \"
Vik Input clamp voltage Veo=MIN, Ij= |k -073| -1.2 \
l Input current at maximum input voltage Veo=MAX, V|=7.0V 5 100 uA
Iy HIGH-level input current Voo = MAX, V=27V 1 20 wA
I LOW:-level input current Veeo= MAX, V|=0.5V -04 | -06 | mA
los Short-circuit output current® Vo= MAX, Vo= 0.0V —-60 | —80 [ —150 | mA
Iec Supply current (total) Vo= MAX lecn  Vin=GND 19 | 28 | mA

ool Vin=4.5V 3.1 47 | mA

NOTES

- 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 Voo =5V, Tp =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, lpos tests should be performed last.
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LOGIC PRODUCTS

GATE FAST 54/74F64 i

AC CHARACTERISTICS
54/74F 54F 74F
Ty= +25°C Ta Vee Ta Vee
Vee = +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, = 50pF Cy = 50pF Cy = 50pF UNIT
R =5000Q R = 5000 R_= 5000
Min Typ Max Min Max Min Max
tpuy  Propagation delay 2.5 4.6 6.0 25 8.0 25 7.0
to.  Address to output Waveform 1 2.0 3.2 45 15 6.5 2.0 55 ns
NOTE

Subtract 0.2ns from minimum values for SO package.

AC WAVEFORM

WAVEFORM FOR INVERTING OUTPUTS

Vin M m

L'PHL‘| <'p|.n—|

Vou
Vout Vm m [E—
VoL .

Waveform 1

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
. t y AMP (V)
90%Y w 90%
vce
NEGATIVE | KM Y™
PULSE
% 10%
10% % ov
Vi
PULSE N vour — L'THL(N) 'TLH('r)—’l —
GENERATOR D.u.T.
—= I—fl'n_mm THLU— e
AMP (V)
90% 90%
RT CL RL POSITIVE
PULSE vm VM
10%A W . K 10% ov
DEFINITIONS VM =15V
R_ = Load resistor to GND; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; see AC INPUT PULSE REQUIREMENTS
FAMILY
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | triy | tTHL
Ry = Termination resistance should be equal to Zgyt of pulse
generators. 54/74F 3.0v 1MHz 500ns 2.5ns 2.5ns
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LOGIC PRODUCTS

FLIP-FLOP FAST 54/74F74
Dual D-Type Flip-Flop
DESCRIPTION
‘ TYPE TYPICAL fyny TYPICAL sm::l\)r CURRENT
The 'F74 is a dual positive edge-triggered -
D-type flip-flop featuring individual Data, 74F74 125MHz 11.5mA

Clock, Set and Reset inputs, and comple-
mentary Q and Q outputs.

Set (Sp) and Reset (Rp) 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 D inputs
must be stable one setup time prior to the
LOW-to-HIGH clock transition for predic-
table operation.

ORDERING CODE

PACKAGES | | oo Tac 00 o £ 70°C | Vg 5V 5 10%: e - 85 o + 125°C
Plastic DIP N74F74N
Plastic SO N74F74D
Ceramic DIP S54F74F
Ceramic LLCC S54F74G
NOTE
SOp is surfaci d micro-mini DIP avai 1984.

LLCC is 20-pin surface-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

54/74F (U.L.) LOAD VALUE
PINS DESCRIPTION High/Low High/Low
Dy, D, Data Inputs 1.01.0 20uA/0.6mA
Clock Pulse Inputs
CP,, CP, (Active Rising Edge) 1.011.0 20uAJ0.6mA
5 © Reset Inputs
Rp1, Ro2 (Active LOW) 1.0/3.0 20pA/1.8mA
= & Set Inputs
Sp1, Sp2 (Active LOW) 1.0/13.0 20uA/1.8mA
Q,, Q;, Q, Q, Outputs 50/33 1.0mA/20mA

Note:

One (1.0) FAST unit load (U.L.) is defined as: 20A in the HIGH state and 0.6mA in the LOW state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
4 10
T_‘IVCC A 4 a s 5
[13) Fioz 2—{py S0t q|-5 12—{p, 502 @ f—9 P —
17 0. ETN ;D N 6
’11'] CP2 3—p> CPy 1—>CPy JUNR .
[10] So2 e [
9] @2 Rpy G1[—6 Rpp 32— 3] 2R° N 8
8| a; ? ?
1 13
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LOGIC PRODUCTS

FLIP-FLOP

FAST 54/74F74

LOGIC DIAGRAM

MODE SELECT—FUNCTION TABLE

oo

—1 O

CP—D‘

Sp

= =D

INPUTS OUTPUTS
OPERATING MODE — — —
Sp | Ro | CP D Q Q
Asynchronous Set L H X X H L
Asynchronous Reset H L X X L H
(Clear)
Undetermined(® L L X X H H
Load “1” (Set) H H 1 h H L
Load “0” (Reset) H H 1 { L H

H = HIGH voltage level steady state.
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition.
L = LOW voltage level steady state.
| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition.

X =Don't care.

! = LOW-to-HIGH clock transition.

NOTE

(a) Both outputs will be HIGH If both Sp and Rp 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-air temperature range.)

PARAMETER 54F T4F UNIT
Vee Supply voltage -05to +7.0 -05t0 +7.0 \%
Vin Input voltage -05to +7.0 -05to +7.0 \"
N Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -05to +V¢e -05t0 + Vge v
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55t0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74F
PARAMETER UNIT
Min Nom Max
Mil 4.5 5.0 5.5 \
Voo Supply voltage Com'l 4.75 5.0 5.25 v
Viy HIGH:-level input voltage 2.0 v
ViL LOW-level input voltage 0.8 \
[ Input clamp current -18 mA
lon HIGH:-level output current -1 mA
lor LOW-leve! output current 20 mA
Mil - 55 125 °C
Ta Operating free-air temperature
Com’| 0 70 °C
Signetics 5-41
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LOGIC PRODUCTS

FLIP-FLOP FAST 54/74F74

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

54/74F74
PARAMETER TEST CONDITIONS' - UNIT
Min Typ? Max
Vee=MIN, V) = MAX Mil 25 3.4 v
\% HIGH-level output voltage cc L ’

o P 9 Viy=MIN, Ioyy = MAX Com’l 2.7 3.4 %
VoL  LOW:-level output voltage Vee= MIN, Vi = MIN, V| = MAX, I, = MAX 0.35 0.5 \%
Vik  Input clamp voltage Veo=MIN, I|= 1k -0.73 -1.2 v

Input current at maximum _ _
I input voltage Vo= MAX, V,=7.0V 5 100 uhA
Iy HIGH-level input current Veo=MAX, V=27V All inputs 1 20 A
. D, CP inputs -04 -06 mA
I LOW-level input current Veec= MAX, V,=0.5V ———

Rp, Sp inputs -13 -18 mA
los  Short-circuit output current® Vo= MAX, Vo= 0.0V - 60 -85 - 150 mA~
lcc  Supply current” (total) Voo = MAX 11.5 16 mA

NOTES .

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

2. All typical values are at Voo =5V, Tp=25°C.

3. Not more than one output should be shorted at a time. For testing Igg, 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 rise the chip temperature well above normal and
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last.
. Measure Igc with the Clock inputs grounded and all outputs open, with the Q and Q outputs HIGH in turn.

ES

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 Tas Vec= TasVec=
Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF Cy = 50pF UNIT
R, = 5000 R, = 5000 R, = 5000
Min Typ Max Min Max Min Max
fmax Maximum clock frequency Waveform 1 100 125 80 100 MHz
tpLH Propagation delay 3.8 5.3 6.8 35 8.5 3.8 7.8
ta.  Clock to output Waveform 1 44 | 62 8.0 37 | 105 | 44 | 92 ns
tpLh Propagation delay 3.2 4.6 6.1 3.2 8.0 3.2 741
teu.  Set or Reset to output Waveform 2 35 | 70 | 90 | 35 | 115 | 35 | 105 | "

NOTE
Subtract 0.2ns from minimum values for SO package.
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LOGIC PRODUCTS

FLIP-FLOP FAST 54/74F74

AC SETUP REQUIREMENTS

54/74F 54F 74F
Ta= +25°C Ta Voo = Ta Voo =
Vcc'—' + 5.0V Mil Com’i
PARAMETER TEST CONDITIONS C, =50pF C, =50pF C, =50pF UNIT
Ry = 5000 R, = 5009 R, = 5000
Min Typ Max Min Max Min Max
ts (H) Setup time HIGH or LOW, 2.0 3.0 2.0
tg (L) Data to Clock Waveform 1 3.0 4.0 3.0 ns
th (H) Hold time HIGH or LOW, 1.0 2.0 1.0
th (L) Data to clock Waveform 1 1.0 2.0 1.0 ns
tw(H)  Clock pulse width, 40 40 4.0
tw(l)  HIGH or LOW Waveform 1 5.0 6.0 5.0 ns
tw (L) Rp or Sp pulse width, LOW Waveform 2 4.0 4.0 4.0 ns
Recovery time,

trec fp or Sp to Clock Waveform 3 2.0 3.0 2.0 ns

AC WAVEFORMS

CLOCK TO OUTPUT DELAYS, DATA SETUP AND SET AND RESET TO OUTPUT DELAYS,
HOLD TIMES, CLOCK PULSE WIDTH SET AND RESET PULSE WIDTHS

.-
ST —\@_fm
| —

tPLH 'PHLJ—-—] io—ol— tPHL '—’l—'PLH
Q % Vm \VM a '™ vm
Waveform 1 Waveform 2

V=15V
The shaded areas indicate when the input is permitted to change for predictable output performance.

RECOVERY TIME

fip or Sp ____\__-/
Vm =15V

trec —

cp 7‘ Vm=15V

Waveform 3

t
I twie -
cp VM M '™ RESET (Rp) '™ Vm
'PLH"—'i tPLH ~_.'_ 1PHL
Q \ m ?z M Q 7Z Vm \ Vm

Signetics
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LOGIC PRODUCTS

FLIP-FLOP FAST 54/74F74

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
" tw 3 AMP (V
90%Y 90% m
vce
NEGATIVE | XYM M
PULSE
10% 10%. ov
PULSE oy DUT. vour — L——'rm.(m ITLHD—~ =
GENERATOR —|  f—trinm THUM—] |
RT CL SR 90% j 90%: AMP )
POSITIVE
PULSE M VM
= = = = = =
= = = = = = 10%A N % 10% ov
V=15V
DEFINITIONS
R = Load resistor to GND; see AC CHARACTERISTICS for value.
Cy = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | Pulse Width e tTHL
Ry = Termination resistance should be equal to Zgyr of pulse 54/74F 30V 1MHz 500ns 25ns | 2.5ns
generators.
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LOGIC PRODUCTS

COMPARATOR

Preliminary

¢ High Impedance NPN
base inputs for reduced
loading (20xA in HIGH
and LOW states)

¢ Magnitude comparison of
any binary words

¢ Serial or parallel
expansion without extra
gating

DESCRIPTION

The 'F85 is a 4-bit magnitude comparator
that can be expanded to almost any
length. It compares two 4-bit binary, BCD,
or other monotonic codes and presents
the three possible magnitude results at
the outputs. The 4-bit inputs are weighted
(Ag—Ag) and (Bo— By), where Az and Bj 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

FAST 54/74F85
4-Bit Magnitude Comparator
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F85 40mA

ORDERING CODE

PACKAGES COMMERCIAL RANGES MILITARY RANGES
Voo =5V £5%; To=0°Cto +70°C | Voo =5V +10%; Ta= — 55°C to + 125°C
Plastic DIP N74F85N
Plastic SO N74F85D
Ceramic DIP
Ceramic LLCC
NOTE
Rle] K is surface- micro-mini DIP 1984.

LLCC is 20-pin surface-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

54174F (U.L) LOAD VALUE
PINS DESCRIPTION High/Low HighiLow
Ag-Ay Inputs 1.010.033 20,A1204A
Bo-Bs Inputs 1.010.033 20,A1204A
'A<|B' lA=B Inputs 1.0/0.033 201AI204A
A> B
A>B,A=B
hoss Outputs 50133 1.0mA/20mA

NOTE

One (1.0) FAST unit load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

83 [1] 6] vee
Ia<8 [Z] (5] A3
1a=8 3] [12] B,
1a>8 4] [13] A2
A>B [5] EA,
A=8 [5] 7] B4
A<s[7] 0] Ag
GND [3] [9] 8o

10 12 13 15

NN

9 11 14 1

L1 L

Ag Ay Az Ag
2—lac<B
3—la=8
a—1la>B

A>B A

Bo By By B3

B A<B

Vee =Pin 16
GND=Pin 8

-
)
=)

sl
o

afa
a|=
)
~——
[~]
v v
n A
[~N~]
|°‘l‘”"‘

[T
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LOGIC PRODUCTS

COMPARATOR

FAST 54/74F85

Preliminary

The expansion inputs Iy, g, la=g, and lp<g
are the least significant bit positions.
When used for series expansion, the A>B,
A= B and A<B outputs of the least signi-
ficant word are connected to the corre-
sponding la.g, la=p, @nd lp.p inputs of

LOGIC DIAGRAM

A3 s

B3

D

V)]

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: I5, g=LOW, I5_g=HIGH, and 13) |
lacg=LOW. A2 {

The parallel expansion scheme shown in 827 1
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 |5, as an “A” input, Ix.g as a
“B” input and setting |5 g LOW. The 'F85 A
can be used as a 5-bit comparator only
when the outputs are used to drive the
(Ag-Aj) and (By-Bj) inputs of another 'F85
device. The parallel technique can be ex-
panded to any number of bits as shown in
Table 1.

(8)
A>B

A<B_(2

L A=B

A0 (10)

BO & ‘

LLHuLL_LJ.J-L'lP..___ t.?

FUNCTION TABLE

COMPARING INPUTS CASCADING INPUTS OUTPUTS

A<B A

A3, B A, B, A, B4

>
i

@
>

Ia>s lacs

A3>B; | X X X

>

o

\%

o

o
FIX|rFrrIXXXXXXXX
FIX|FIrXXXXXXXX
FrI|ITrrXXXXXXXX
Irr{rrIr-rI-rIC-IcC IV
Irr|irIrIrIr-rIr-rIc
rrI|XIrrcrrCCCrr

H = HIGH voltage level
L = LOW voltage level
X = Don’t care
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LOGIC PRODUCTS

COMPARATOR

FAST 54/74F85

Preliminary

COMPARISON OF TWO 24-BIT WORDS

INPUTS

(MsB) B23 |B3

A23 A3

B22 B2

A22 A2

B21 {81 A<B

.V J Q—— ) | A=B |—NC

B20 BO A>B

A20 A0

B19 A<B

L—A=B

A19 A>B

B18 83

A18 A3

817 82

A7 A2

B16 B1 A<B

A16 Al A=B }—nc

B15 B0 A>B

A15 A0

B14 A<B

L—A=B

A4 A>B

B13 B3 L {83

A13 A3 A3

B12 B2 B2

A12 A2 A2

B11 |81 A<B B1 A<B ,_OU_T.PUTS

AN Al A=B f—ncC | A1 AsBpb——

B10 B0 A>B I BO A>B
A0 | A0 A0
B9 | A<B A<B
L Ja-8 — A=B
A9 | A>B — A>B
B8 83
A8 A3
87 B2
A7 A2
B6 B1 A<B
A6 Al A=B f—NC
B5 BO A>B
AS A0
B4 |A<B
L—JA-B
A8 o JA>B
B3 B3
A3 A3
B2 B2
A2 A2
B1 81 A<B
A1 Al A=B
(LSB) BO B0 A>B
A0 AO
L—Ja<B
H—JA-B
L—JA>B
Figure 1
TABLE 1.

WORD NUMBER OF TYPICAL SPEEDS
LENGTH PACKAGES 54/74F
1-4 Bits 1 12ns
5-25 Bits 2-6 22ns

25-120 Bits 8-31 34ns

Signetics
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LOGIC PRODUCTS
COMPARATOR

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.)

FAST 54/74F85

PARAMETER 54F 74F UNIT
Voo Supply voltage -05to0 +7.0 -05t0 +7.0 \"
Vin Input voltage -05to +7.0 -05to +7.0 v
hn Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state —-051t0 + Vo —-0.5t0 + V¢ \"
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range —-55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SaImar UNIT
Min Nom Max
Veo Supply voltage Mil 45 5.0 5.5 v
Com’l 4.75 5.0 5.25 \'
Viy HIGH:-level input voltage 2.0 \
ViL LOW:-level input voltage +0.8 \
Ik Input clamp current -18 mA
loH HIGH:-level output current -1 mA
loL LOW-level output current 20 mA
. Mil - 55 +125 °C
Ta Operating free-air temperature Coml 0 70 C

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

PARAMETER TEST CONDITIONS? 84174F85 UNIT
Min | Typ? | Max
Vou HIGH-level output voltage Veo=MIN, 'Y)‘:: mﬁ))(( Vin=MIN, C?:\’l 257) 2: \\;
VoL LOW:-level output voltage Veoe=MIN, Vi = MIN, V| = MAX, lg, = MAX 0.35 0.5 v
Vik Input clamp voltage Veec=MIN, I|= 1k -073 | =12 V
I ::Sz: ;:(I)alggecurrent at maximum Voo= MAX, V,= 7.0V 5 100 | uA
iy HIGH-level input current Vee= MAX, V=27V 1 20 A
e LOW:-level input current Veo= MAX, V= 0.5V -20| pA
log  Short-circuit output current? Vee = MAX -60 | -8 | -150{ mA
lcc  Supply current? (total) Vee = MAX 40 47 | mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value under recc ded op for the type.

g

All typical values are at Voo =5V, Tp=25°C.

3. Not more than one output should be shorted at a time. For testing Igg, the use of high-speed test

andl/or pl

d-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, g tests should be performed last.
. lcc is measured with outputs open, A = B grounded, and all other inputs grounded.

IS
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LOGIC PRODUCTS

COMPARATOR

FAST 54/74F85

Preliminary

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
Vo' isov i Somy
cc= +5. om’
PARAMETER TEST CONDITIONS C, = 50pF Cy = 50pF C, = 50pF UNIT
R, = 5000 R, = 5000 R, =5000
Min Typ Max Min Max Min Max
toLn Propag.ation delay Waveform 1 3 16
t A or B input to 3 logic levels 5 16 "
PHL A < B, A> output 9
teLH Propag§tlon delay Waveform 2 5 16
t Aor B input to 4 logic levels 5 13 ns
PHL A =B output 9
Propagation delay
e gou | Moo A
PHL  to A > B output g
Propagation delay )
e Iazg Input to 2 logic evels 2 | s | ™
PHL  A=B output
Propagation delay
:"““ laspand la. g input ‘ﬁi‘;?;g;l g g ns
PHL  to A < B output
NOTE
Subtract 0.2ns from values for SO g
AC WAVEFORMS
WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS
ViN L m l ] Vin m m
'PHL’! “w.wi |~‘an° L'PLN‘I
Waveform 1 Vm=15V Waveform 2
Signetics 5-49
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LOGIC PRODUCTS

COMPARATOR

FAST 54/74F85

Preliminary

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS

Vjc
PULSE AN vour
GENERATOR D.u.T.
RT :l:CL RL
DEF!NITIONS

R_ = Load resistor; see AC CHARACTERISTICS for value.

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

Rt = Termination resistance should be equal to Zgyt of pulse
generators.

INPUT PULSE DEFINITIONS

L W ) AMP (V)
90%Y o
NEGATIVE | K VM Vm
PULSE .
10%
10% ¥, o
— LlT HL(t) ATLH(tr) —=
— TLH(t) THL)—
AMP (V)
90% 90%
POSITIVE
PULSE vm vm
10%3 W ov
Vg =15V
. INPUT PULSE REQUIREMENTS
FAMILY - .
Amplitude Rep. Rate Pulse Width tTHL
54/74F 3.0v 1MHz 500ns 2.5ns
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LOGIC PRODUCTS

GATE

FAST 54/74F86

FUNCTION TABLE

Quad Two-lnput Exclusive-OR Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F86 4.3ns 16.5mA

ORDERING CODE

COMMERCIAL RANGES

MILITARY RANGES

PACKAGES Voo =5V £5%;Tp=0°Cto +70°C | Voo =5V £10%; Ta= ~55°C to +125°C
Plastic DIP N74F86N
Plastic SO N74F86D
Ceramic DIP S54F86F
Ceramic LLCC S54F86W

NOTE

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

INPUTS OUTPUT
A B INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L L 54/74F (U.L) LOAD VALUE
L 4 H PINS DESCRIPTION High/Low High/Low
3 :_-i E A B Inputs 1.01.0 204AI0.6MA
H= G vohtage level Y Outputs 50/33 1.0mA/20mA
L=LOW voltage level NOTE

PIN CONFIGURATION

One (1.0) FAST unit load is defined as: 20pA in the HIGH state and 2.6mA in the LOW state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

BN [12] Vee
1ok
] @Iﬂ
] m)
FY o
& @}]
GND (7} B

) DSt
) DS
o) Dt
) D

Im

I" I"' I° IN l-‘

Io

10

|

12
13

=y
pre
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LOGIC PRODUCTS

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 -05to +7.0 -05to +7.0 v
Vin Input voltage -05to +7.0 ~05to +7.0 \
Iin Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -05t0 + Ve -0.5t0 +Vge \Y
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range —55to +128 0to70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER Sarar UNIT
Min Nom Max
Mil 4.5 5.0 55 v
Voo Supply voltage Com’l 475 5.0 5.25 v
Vin HIGH-level input voltage 2.0 \
Ve LOW:-level input voltage 0.8 \'
ik Input clamp current -18 mA
lon HIGH-level output current -1 mA
oL LOW:-level output current 20 mA
. Mil - 55 125 °C
Ta Operating free-air temperature Corm] o 7 <

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

54/74F86
PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max
Voo = MIN, V, = MAX, V,;= MIN, Mil 25 3.4 \"
\" HIGH:-level output voltage
oH P ¢ lon=MAX Coml | 27 | 34 v
VoL LOW-level output voltage Veo= MIN, Viy=MIN, V; = MAX, I, = MAX 035 | 05 \
Vik Input clamp voltage Vee=MIN, =l -073| -1.2 \
I Input current at maximum input voltage Voo = MAX, V,=7.0V 5 100 uA
iy HIGH-level input current Veo=MAX, V=27V 1 20 uA
e LOW-level input current Veo= MAX, V,=0.5V -04)| -06| mMmA
los Short-circuit output current® Vee= MAX —-60 | —80 [ -150 | mA
lccy Outputs HIGH 15 23 mA
lcc Supply current” (total) Voo = MAX
lccr  Outputs LOW 18 28 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value sp under r di for the ap type.

»

All typical values are at Voo =5V, Tp=25°C.

3. Not more than one output should be shorted at a time. For testing Igg, 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, igg tests should be performed last.

»

lccHs VIN=GND; Igg, VIN=4.5V.
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LOGIC PRODUCTS

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.”)

54/74F 54F 74F
Ta= +25°C Tas Vee Tas Vec
Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF C_ = 50pF UNIT
RL =500Q RL = 5000 RL = 5000
Min Typ Max Min Max Min Max
tpLH Propagation delay Other input LOW 3.0 4.0 55 3.0 7.0 3.0 6.5 ns
tPHL A or B to output Waveform 2 3.0 4.2 5.5 2.6 8.0 3.0 6.5
tpLH Propagation delay Other input HIGH 35 5.3 7.0 3.5 8.5 35 8.0 ns
tpHL A or B to output Waveform 1 3.0 4.7 6.5 3.0 8.0 3.0 7.5
NOTE
Subtract 0.2ns from minimum vaiues for SO package.
AC WAVEFORMS
WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS
Vin m Vm Vi A VM
L'PHL°| L'PLH‘I I“PHL’ L‘PL
Vou Vou
VOUTM vour ] m
VoL VoL
V=15V
Waveform 1 Waveform 2
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
oY | w | Aso% AMP V)
vee
NEGATIVE | X VM Y™
PULSE 10% 10%4 w
puse oS | oot vour — '.—lrm.(m Tt~ e
GENERATOR R
—] ITLH(tr) THL()— f—
RT l CL gh 90% 90%-) AMP V)
POSITIVE
I PULSE vm M
= = = = = = 10% - K10%__ oy
Vpy = 1.5V
DEFINITIONS
R = Load resistor to GND; see AC CHARACTERISTICS for value.
C__ = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | triy | tryL
Ry = Termination resistance should be equal to Zgyt of pulse 54/74F 3.0V IMHZ 500ns 26ns | 26ns
generators. - . .
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LOGIC PRODUCTS

FLIP-FLOP FAST 54/74F109
Dual J-K Positive Edge-Triggered Flip-Flop
DESCRIPTION
TYPE TYPICAL fyax TYPICAL S?T:I::; CURRENT
The 'F109 is a dual positive edge-triggered
JK-type flip-flop featuring individual J, K, 74F109 125MHz 12.3mA

Clock, Set and Reset inputs; also comple-
mentary Q and Q outputs.

Set (§D) and Reset ('FTD) 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. Ciock 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

ORDERING CODE

1
A CKAGES | e Tac 0 to 4 70°C | Vo5V 2107 Tae < 576 o + 12570

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

54/74F (U.L.) LOAD VALUE
PINS DESCRIPTION High/Low High/Low
Ji, Ja, Ky, Ky Data Inputs 1.0/1.0 204A/0.6mA
Clock Pulse Inputs
CP,, CP, (Active Rising Edge) 1.011.0 20pAJ0.6MA
5 = Reset Inputs
Rp1, Rpz2 (Active LOW) 1.0/3.0 20pA/1.8mA
= = Set Inputs
Sp1s Sp2 (Active LOW) 1.0/3.0 20uA/1.8mA
Qy, Qy, Q;, @y Outputs 50/33 1.0mA/20mA

Note:

One (1.0) FAST unit load (U.L.) is defined as: 20pA in the HIGH state and 0.6mA in the LOW state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

[16] Ve
[15] Anz
..

B

[12]cP2
11] So2
7002

9]Q.

"

2—, Sp1 04

-6 1a—4,

ke | 9] Rp1y 61

Sp2 Qp}—10

12—>CPy

713-0K2 Rp, O2f—9

15
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LOGIC PRODUCTS

FLIP-FLOP

FAST 54/74F109

LOGIC DIAGRAM

FUNCTION TABLE

cpP
Sp
Ro

Y

Y

INPUTS OUTPUTS :

OPERATING MODE —T= = = i

Sp|Rp|CP|J K| Q Q i

Asynchronous Set LiH|X|{X|X]| H L I

Asynchronous Reset (Clear) | H | L | X | X | X| L H '
Undetermined (Note) LI L{X|X|X]| H H
Toggle H{H[ ! |h|I q q
Load “0” (Reset) HiH]|! [ L H
Load “1” (Set) HIH[ !t [h]h| H L
Hold “no change” HIH|{ !t ]I]|lh]| q q

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

h = HIGH voltage level one setup time prior to the LOW-to-HIGH Clock transition.
| = LOW voltage level one setup time prior to the LOW-to-HIGH Clock transition.

X = Don't care.

q = Lower case letters indicate the state of the referenced output prior to the LOW-

to-HIGH Clock transition.
} = LOW-to-HIGH Clock transition.

NOTE

Both outputs will be HIGH if both §D and ﬁo go LOW simuitaneously.

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.) 5
PARAMETER 54F 74F UNIT
Vee Supply voltage -05to +7.0 ~-05to +7.0 Y
Vin Input voltage -0.5to +7.0 ~05to +7.0 \
N Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -05t0 + Vg -0.5t0 + Vg Vv
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range —-55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74F
PARAMETER UNIT
Min Nom Max

Mil 45 5.0 5.5 v
Voo Supply voltage Com'l 475 5.0 5.25 v
Viy HIGH:-level input voltage 2.0 \
Viu LOW:-level input voltage 0.8 Vv
hik Input clamp current - 18 mA
lon HIGH-level output current -1 mA
loL LOW:-level output current 20 mA

Mil - 55 125 °C
Ta Operating free-air temperature Cor] 5 7o c
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LOGIC PRODUCTS

FLIP-FLOP FAST 54/74F109

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

1 54/74F109
PARAMETER TEST CONDITIONS - UNIT
Min Typ? Max
Vo= MIN, Vyy = MIN, lop = MAX Mil | 25 3.4 \
Y HIGH-level output volta cc P H » 'OH
o1 vel output vollage VL= MAX Com'l | 27 3.4 v
Vo  LOW:-level output voltage Voo =MIN, Vj;=MIN, V|, = MAX, g = MAX 0.35 0.5 v
Vik Input clamp voltage Vee=MIN, )=k -0.73 -12 v
Input current at maximum _ _
Iy input voltage Voo = MAX, V,=7.0V 5 100 A
J,K, CPinputs 1 20 pA
m HIGH:-level input current Voo = MAX, V= 2.4V ==
Sp, Rp Inputs 1 20 uA
i J, K, CPinputs -04 -06 | mA
e LOW:-level input current Voo = MAX, V,=0.5V e
Sp, Rp Inputs -13 -18 mA
los Short-circuit output current® Vo= MAX, Vo=0.0V - 60 -85 - 150 mA
lee Supply current? (total) Voo = MAX 123 17 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value ified under ded op ing diti for the i type.

All typical values are at Voo =5V, To=25°C.

Not more than one output should be shorted at a time. For testing Igg, 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, Iog tests should be performed last.

With the Clock input grounded and all outputs open, Icc is measured with the Q and Q outputs HIGH in turn.

© N

>

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 Vo= Ta Veo=
Vee= +5.0V Mit Com’l
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF C, = 50pF UNIT
R, =5000 R, =5009 R, = 5000
Min Typ Max Min Max Min Max
fmax Maximum clock frequency Waveform 1 90 125 80 90 MHz
thLH Propagation delay 38 5.3 7.0 3.8 9.0 3.8 8.0
te.  Clock to output Waveform 1 44 | 62 | 80 | 44 | 105 | 44 | 92 | ™
teLn Propagation delay 3.2 5.2 7.0 2.8 9.0 3.2 8.0
teu.  Set or Reset to output Waveform 2 35 | 70 | 90 | 35 |15 | 35 | 105 | ™
NOTE

Subtract 0.2ns from minimum values for SO package.
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LOGIC PRODUCTS

FLIP-FLOP FAST 54/74F109
AC SETUP REQUIREMENTS
54/74F 54F T74F
Ta= +25°C Ta Voo = Ta Voo =
Ve = +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, = 50pF C,_ =50pF C,=50pF UNIT
Ry = 5000 R, = 5000 R, = 5000
Min Typ Max Min Max Min Max
ts (H) Setup time HIGH or LOW, 3.0 3.0 3.0
te()  JorK to Clock Waveform 1 30 30 3.0 ns
ty (H) Hold time, HIGH or LOW, 1.0 1.0 1.0
th()  JorK to clock Waveform 1 10 10 10 ns
tw (H) Clock pulse width, 4.0 4.0 4.0
tw()  HIGH or LOW Waveform 1 5.0 5.0 5.0 ns
tw (L) Set or Reset pulse width,
Low Waveform 2 4.0 4.0 4.0 ns
Recovery time,
trec Set or Reset to Clock Waveform 3 2.0 2.0 2.0 ns

AC WAVEFORMS

CLOCK TO OUTPUT DELAYS, DATA SETUP AND
HOLD TIMES, CLOCK PULSE WIDTH

- tyy(H)—
tPHL
Q \ ™

Qg

tmax

[ tw(L)—]
v

=

™M A

'PLH—-——vl
o

.pm-l—:‘\vu

Waveform 1

The shaded areas indicate when the input is permitted to change for predictable output performance.

SET AND RESET TO OUTPUT DELAYS,
SET AND RESET PULSE WIDTHS

T
SET (Sp) _—5|\VM_7£ '™

]

RESET (Rp)

[<J]

Vy=15V

RECOVERY TIME

Rpor Sp
LVM =15V

cP

\L] M

tPHL

Wavetorm 2

'YOC

—

% VM =15V

Waveform 3

A
‘—‘r— oLy

M
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LOGIC PRODUCTS

FLIP-FLOP

FAST 54/74F109

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS

INPUT PULSE DEFINITIONS

y AMP (V.
90%\ tw Coo0 (\J]
vce v v
NEGATIVE ™ L)
PULSE 10% 10% w
Vi A/
PULSE N A — L—wuum TLHMD—] e
GENERATOR puT.
— l——mu(m THUD—] |
AMP (V)
90% 90% w
RT POSITIVE '
PULSE vm VM
l 10%4 - | K 10% ov
DEFINITIONS Vm=15v
R|_ = Load resistor to GND; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; see AC INPUT PULSE REQUIREMENTS
MILY
CHARACTERISTICS for value. FA Amplitude | Rep.Rate | PulseWidth | triy | trmL
Ry = Termination resistance should be equal to Zgyt of pulse -
generators. 54/74F 3.0V 1MHz 500ns 25ns | 25ns
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LOGIC PRODUCTS

FLIP-FLOP

DESCRIPTION

The 'F112 is a dual J-K negative edge-
triggered flip-flop featuring individual J, K,
Clock, Set and Reset inputs. The Set (Sp)
and Reset (Rp) inputs, when LOW, set or
reset the outputs as shown in the Func-
tion Table regardiess 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 long as
minimum setup and hold times are ob-
served. Output state changes are initiated
by the HIGH-to-LOW transition of CP.

PIN CONFIGURATION

FAST 54/74F112
Dual J-K Negative Edge-Triggered Flip-Flop
TYPE TYPICAL fyax TYPICAL smn::l\)( CURRENT
74F112 15mA

ORDERING CODE

P CKAGES || oo Tam 1o £ 70°C | Voo =5V 2 10%:Ty= -S540 o + 125°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-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 5‘;’;‘;&#’ L%’:‘:h)’a';‘l’s
Jq, da, Ky, Ko Data Inputs 1.011.0 204A/0.6mA
P, CP, g:l’:i’:gpé‘ézee)'"p”ts (Active 1.0/4.0 204A/2.4mA
Rp1, Rpo Reset Input (Active LOW) 1.0/5 204A/3.0mA
Sp1, Spe Direct Set Input (Active LOW) 1.0/5 204A/3.0mA
Q;, Qy Q;, Q, | Outputs 50/33 1.0mA/20mA

NOTE

One (1.0) FAST unit load is defined as 20xA in the HIGH state and 0.6mA in the LOW state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

(AR [16]vee
Ki|2 El’ﬁm
ufE 4] Ao

Spi[4] 13|CP,
oy[5] a Kz
ai[6] [11]4,

Q|7

ano[8]

10502
BL

S (e
3y, S0t qqf-5 11-{4, SO2 Qg9
1o cpy 13 o CPy
2—|K1 Rpy Q-6 12{Kz Rp, Q2f>-7
v ?
15 14
V= Pin 16
GND=Pin 8

fo

tole
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LOGIC PRODUCTS

FLIP-FLOP

FAST 54/74F112

LOGIC DIAGRAM

FUNCTION TABLE

INPUTS OUTPUTS
OPERATING MODE —T=T= —
Sp|Rp|CP|J |K | Q Q
Asynchronous Set LIH{X|X|X | H L
Asynchronous Reset (Clear) [ H|{ L [ X [ X | X L H
Undetermined LIL|X|X|X H H
Toggle HI{H|! |h|h | § q |
Load “0” (Reset) H{H| |l ]h L H
Load “1” (Set) HIH] !V [h | H L
Hold “no change” HiH| 1] q q

H = HIGH voltage level steady state.

h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition.

L = LOW voltage level steady state.

| = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition.

q = Lower case letters indicate the state of the referenced output one setup time
prior to the HIGH-to-LOW Clock transition.

X = Don't care.

} = HIGH-to-LOW Clock transition.

NOTE
Both outputs will be HIGH while both Sp and Rp are LOW, but the output states are
predictable if Sp and Rp 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
Voo Supply voltage -05to +7.0 -05to +7.0 )
Vin Input voltage -05t0 +7.0 -05to +7.0 v
'™ Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state —-05t0 + Ve —-05t0 + Vo \
lout Current applied to output in LOW output state 40 40 mA
Ta -Operating free-air temperature range -55to0 +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74F
PARAMETER UNIT
Min Nom Max
45 5.0 - 55 %
Veo Supely voltage Com'l 475 5.0 5.25 v
ViH HIGH-level input voitage 20 v
Vi LOW:-level input voltage 0.8 v
hk Input clamp current -18 mA
lon HIGH-level output current -1.0 mA
loL LOW:-level output current 20 mA
. ) ~-55 125 °C
Ta Operating free-air temperature Com o 70 s
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LOGIC PRODUCTS

FLIP-FLOP

FAST 54/74F112

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

54/74F112
PARAMETER TEST CONDITIONS' UNIT
Min Typ? Max
Vee=MIN, Vi = MIN, V, = MAX, Mil 25 3.4 v
v HIGH-level output voltage cc o it ’
oH P 9 lon=MAX Com'l 27 34 v
VoL LOW:-level output voltage Voe= MIN, Vi = MIN, V), = MAX, g = MAX 0.35 0.5 v
Vik  Input clamp voltage Vo= MIN, I|= ik -0.73 -1.2 \
J, K Inputs 100 uA
Input current at maximum _ _ = =

N input voltage Vee= MAX V,=7.0V RD,—SD Inputs 100 A
CP Inputs 100 nA

J, K Inputs 20 uA

I HIGH-level input current Veo= MAX V=27V Rp, Sp Inputs 20 wA
CP Inputs 20 uA
J, K Inputs -06 mA
e LOW-level input current Vo= MAX V,=0.5V Rp, 5p Inputs -3.0 mA
CP Inputs —24 mA

Short-circuit output _
los current® Voo = MAX - 60 -150 mA
lcc  Supply current? (total) Voo = MAX 12 19 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value fied under r ded op for the appli type.

~

. Alf typical values are at Voo =5V, Ta=25°C. . .
3. Not more than one output should be shorted at a time. For testing Iog, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to mini-

9

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 =
of tests, log tests should be performed fast.

thereby cause invalid Al
. With the Clock Input grounded and all outputs open, g Is measured with the Q and Q outputs HIGH in turn.

IS

In other p

tests. In any

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=Mil | Tp, Vo= Com’l
Vo= +5.0V C_=50pF C_=50pF
PARAMETER TEST CONDITIONS cC L L T
C_=50pF, R =500Q Ry = 5000 R, =5000 unt
Min Typ Max Min Max Min Max
fuax  Maximum Clock frequency Waveform 1 100 MHz
tpiy  Propagation delay 3.3 7.7
teq.  Clock to output Waveform 1 3.3 7.7 ns
tpuy  Propagation delay 3.0 7.0
ten.  Sp or Rp to output Waveform 2 33 7.7 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
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LOGIC PRODUCTS

AC SETUP REQUIREMENTS
54/74F 54F 74F
Ta= +25°C T Vec=Mil | Tp, Voo =Com’l
Vee= +5.0V C_=50pF C_=50pF
P T cc L L UNIT
ARAMETER TESTCONDITIONS C,=50pF, R = 5002 R, =5000 R, = 5000
Min Typ Max Min Max Min Max
tw(H) Clock pulse width (HIGH) Waveform 1 5.0 ns
tw(l) Clock pulse width (LOW) Waveform 1 5.0 ns
tw(l) Set or Reset pulse width (LOW) Waveform 2 5.0 ns
ts Setup time J or K to Clock Waveform 1 3.0 ns
ty Hold time J or K to Clock Waveform 1 0.0 ns
AC WAVEFORMS

CLOCK TO OUTPUT DELAYS, DATA SETUP AND
HOLD TIMES, CLOCK PULSE WIDTH

The shaded areas indicate when the input is permitted to change for
predictable output performance.

Waveform 1

[

. .
RESET (Rp) l—r Vi r_ Vm
Q %vM ‘_—.l- -

SET AND RESET TO OUTPUT DELAYS,
SET AND RESET PULSE WIDTHS

_—.l

l‘——l» tpHL ——I-— tpLH
N S

Waveform 2
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LOGIC PRODUCTS

FLIP-FLOP

FAST 54/74F112

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
Y tw | oo AMP(V)
vee
NEGATIVE | XYM Y™
PULSE 0% 10% 4 w
PULSE A DUT. vour — L'THL("P TLHtD—~  }o—
GENERATOR . ITLH(t) THLOD—] o
RT CL SR 90% 90% AMP ()
POSITIVE
PULSE vm M
== = == = 10%4 - 10% ov
V=15V
DEFINITIONS
R = Load resistor to GND; see AC CHARACTERISTICS for value.
Cy = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | tyry | trye
Rt = Termination resistance should be equal to Zgyy of pulse S41T4F 30V IMHz 500ns 25ns | 26ns
generators.
Signetics 5.63



LOGIC PRODUCTS

FLIP-FLOP FAST 54/74F113
Dual J-K Negative Edge-Triggered Flip-Flop Without Reset
DESCRIPTION

The 'F113 is a dual J-K negative edge-
triggered flip-flop featuring individual J, K,
Set and Clock inputs. The asynchronous
Set (Sp) input, when LOW, forces the out-
puts to the steady state levels as shown in
the Function 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 long as
minimum setup and hold times are ob-
served. Output state changes are initiated
by the HIGH-to-LOW transition of CP.

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F113 12mA

ORDERING CODE

A CKAGES | e TA0%C10 +70°C | Vo5V 2 10% Tae < 55:C10 + 2575
Plastic DIP N74F113N
Plastic SO N74F113D
Ceramic DIP
Ceramic LLCC
NOTE
SO package is surface- micro-mini DIP 1984.

LLCC is 20-pin surface-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

54/74F (U.L.) LOAD VALUE
PINS DESCRIPTION High/Low HighlLow
Jy, Ja, Ky, Ky Data Inputs 1.0/1.0 20pA/0.6mA
Cp, CP Clock pulse inputs 1.0/4.0 20uA/2.4mA
vr2 (active falling edge)
5.8 Direct set inputs 1.0/5 20pA/3.0mA
D2 ©p2 (active low)
Q;, Qp, @y, Q, Outputs 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.
PIN CONFIGURATION LOGIC SYMBOL ‘LOGIC SYMBOL (IEEE/IEC)
CT"E 14] vee 4 10 3 1y
q_‘ — $ s IS et S
K‘EJ—‘ 3] P 34y, 501 aqf-5 114, 502 quf-0 2
JCPK [ R .6
JiE EK: andys
501%._0 Sp KCPJ EJ2
1o cPy 13 - CPy
el 28 sofo 0] sp, R Y 0
_ o a | 9
a[e] s Q, J B 24K, a6 124 Ko Q-8 B
ano7] 8]a, e ES .8
LA PPN
Ve = Pin 14
GND = Pin7
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LOGIC PRODUCTS

FLIP-FLOP

FAST 54/74F113

LOGIC DIAGRAM

FUNCTION TABLE

D
.- Y

INPUTS OUTPUTS

OPERATING MODE — — =

Sp | CP | J K Q Q

Asynchronous Set L X X X H L

Toggle H | h h q q

Load “0” (Reset) H | | h L H

Load “1” (Set) H | h | H L

5 Hold “no change” H ! | | q q

HIGH voitage level steady state.
HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition.
LOW voltage level steady state.
LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition.
Lower case letters indicate the state of the referenced output one setup time

o —-r-x
LU I T I 1}

prior to the HIGH-to-LOW Clock transition.
K J Don't care.
HIGH-to-LOW Clock transition.

- X

nou

Asynchronous Inpu_l:
LOW input to Sp sets Q to HIGH level
Set is independent of 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-air temperature range.)

PARAMETER 54F 74F UNIT 5
Vee Supply voltage -05t0 +7.0 -05to +7.0 \ —_—
Vin Input voltage -05t0 +7.0 -05to +7.0 \
In Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state ~05to + Vg -051t0 +Vgo \
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55to +125 Oto70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SairaF UNIT
Min Nom Max
Mil 45 5.0 5.5 v
Voo Supply voltage Com'l 475 5.0 525 v
Vin HIGH-level input voltage 2.0 v
Vi LOW:-level input voltage +0.8 \"
I Input clamp current -18 mA
lon HIGH:-level output current -1 mA
loL LOW-level output current 20 mA
. ) Mil - 55 +125 °C
Ta Operating free-air temperature Com ° 7o <
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LOGIC PRODUCTS

FLIP-FLOP FAST 54/74F113

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

54/74F113
PARAMETER TEST CONDITIONS! UNIT
Min Typ? Max
Von HIGH-level output voltage Voc=MIN, \\//':: qu’ low=MAX, C':r:’l z: ;j z
VoL LOW-level output voltage Vee=MIN, Vi = MIN, V) = MAX, lg = MAX 0.35 0.5 \
Vik  Input clamp voltage Vo =MIN, =1k -0.73 -1.2 \
) J, K Inputs 100 uA
I ::g:: \‘,’;’tf;‘; atmaximum |y _MAX | Vv,=7.0v Sp Inputs 100 uA
CP inputs 100 A
J, K Inputs 20 uh
" HIGH-level input current Ve = MAX V=27V Sp Inputs 20 pA
CP Inputs 20 pA
J, K Inputs -0.6 mA
e LOW:-level input current Voo = MAX V,=0.5V Sp Inputs -3.0 mA
CP Inputs -24 mA
los  ohoreiouit output Voo = MAX : ~60 ~150 | mA
lcc Supply current? (total) Voo = MAX 12 19 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value ified under r ded op ing conditions for the applicable type.

2. All typical values are at Vo =5V, To=25°C.

3. Not more than one output should be shorted at a time. For testing Igg, 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. With the Clock input grounded and all outputs open, Igc 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.”)

54/74F 54F 74F
Ta= +25°C Tas Vec Tas Vee
Vee = + 5.0V Mil Com’l
PARAMETER TEST CONDITIONS Cp =50pF C_=50pF C_=50pF UNIT
R, =5000 R =5000 R_ = 5000
Min | Typ | Max Min | Max Min | Max
fmax Maximum Clock Frequency Waveform 1 100 MHz
tpy  Propagation Delay - Wavef ; 3.3 7.7
tew.  Clock to Output avetorm 33 7.7 ns
teuw  Propagation Delay Wavet ) 3.0 7.0 .
tew.  Set to Output avetorm 33 7.7 ns
NOTE

Subtract 0.2ns from minimum values for SO package.
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LOGIC PRODUCTS

FLIP-FLOP

FAST 54/74F4413

Preview
AC SETUP REQUIREMENTS

54/74F 54F 74F
Ta= +25°C Tas Vee Tas Vee
Vee = +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, =50pF C_ =50pF C,=50pF UNIT
R_=5000 R, = 5000 R, =5000Q
Min | Typ | Max Min Max Min Max

tw(H) Clock pulse width (HIGH) Waveform 1 5.0 ns
tw(L) Clock pulse width (LOW) Waveform 1 5.0 ns
tw(L) Set pulse width (LOW) Waveform 2 5.0 ns
ts Setup time J or K to clock Waveform 1 3.0 ns
th Hold time J or K to clock Waveform 1 0.0 ns

AC WAVEFORMS

%VM \ ]
1 t,

CLOCK TO OUTPUT DELAYS, DATA SETUP AND
HOLD TIMES, CLOCK PULSE WIDTH

SET AND RESET TO OUTPUT DELAYS,
SET AND RESET PULSE WIDTHS

t,,———l

wéo N -

]

w (H RESET (Rp) m M
tPLH
‘—.'_ tpHL .
PLH Y
Q \ Vm / vu PHL
Q 7[ ™ m
tPLH tPHL
- |~—-|—- tPHL tpLH
Q % Vi VM\ _
Q m A\
Vy = 1.5V
The shaded areas indicate when the input is permitted to change for Vm = 15V
predictable output performance.
Waveform 1 Waveform 2
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LOGIC PRODUCTS

FLIP-FLOP ' FAST 54/74F113

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS

A } tw | oo AMP )
‘e NEGATIVE | X VM m
PULSE 10% 10% ov
PULSE Py vour — L— THL(tY) TLH(te)—] L—

DU.T.

RAT
GENERATOR r.mm,) tmun)—-l !———
AMP (V)
RT CL SRL 90% 90%
: POSITIVE
PULSE M AL

== = = = = 10% 10%

|

w | ov
Vp =15V
DEFINITIONS
R = Load resistor to GND; see AC CHARACTERISTICS for value.
C = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | tr y | tryL
Rt = Termination resistance should be equal to Zgyt of pulse 54/74F 3.0V IMHz 500ns 26ns | 25ns
generators.
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FAST 54/74F114

FLIP-FLOP
Dual J-K Negative Edge-Triggered Flip-Flop
(With Common Clock and Reset)
DESCRIPTION TYPICAL SUPPLY CURRENT
The 'F114 is a Dual JK Negative Edge- TYPE TYPICAL tuax (Total)
Triggered Flip-Flop featuring individual J, K, 74F114 12mA

and Set inputs and common Clock and Reset
inputs. The Set (Sp) and Reset (ﬁD) 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-to-LOW transition of CP.

PIN CONFIGURATION

ORDERING CODE

A CKAGES | o Tam 0 o +70° | VooV 210%; Tac < 859G o + 125°C
Plastic DIP N74F114N
Plastic SO N74F114D
Ceramic DIP
Ceramic LLCC
NOTE
SO is surf: micro-mi DIP 1984.

LLCC is 20-pin surface-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION sﬁ;‘:‘ﬁgt) "%’:‘:h‘l’f:v‘l’E
Ji,Ja Ky, K, | DataInputs 1.0/1.0 20uA/0.6MA
P 3‘0’3’::;';5"‘;‘ N ngng o 1.0/4.0 204A/2.4mA

Rp Direct Clear Input (Active LOW) 1.0/5.0 20pA/3.0mA

§m, §DZ Direct Set Inputs (Active LOW) 1.0/5.0 20pA/3.0mA
Q,,Q,,Q;,Q, | Outputs 50/33 1.0mA/20mA

NOTE

One (1.0) FAST unit load is defined as: 20xA in the HIGH state and 0.6mA in the LOW state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Fol g [
K‘EJ 1] K1 CP Jq @C_PZ

n[3] 12] k,
So1[4] 1]J2
a[5] [10] 5o,

a1[e]
anp[7]

o
B[A

K1 Rpy Q-6 12

K2 Rp, Qz2-8

I

-
©

c1

‘NIQE
2]

W
1K

-l
=l

-
~

K»Iw le
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LOGIC PRODUCTS

FLIP-FLOP

FAST 54/74F1414

LOGIC DIAGRAM

FUNCTION TABLE

o— 4
L L
Sp Rp
K -4
= )
—
TO OTHER
FLIP-FLOP

OPERATING MODE = _INEETS OUTPUIS

Sp|Rp|CP|J |K | Q@ Q
Asynchronous Set LIHIX|X|X H L
Asynchronous Reset (Clear) | H| L | X | X | X L H
Undetermined LILIX[X]|X H H
Toggle H{H| I |h|h | T q
Load “0” (Reset) HIH] I |I]|h L H
Load “1” (Set) HiH] !V thil H L
Hold ““no change” H{H|![I]] q q

H = HIGH voltage level steady state.

h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition.

L = LOW voltage level steady state.

I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition.

q = Lower case letters indicate the state of the referenced output one setup time
prior to the HIGH-to-LOW Clock transition.

X = Don't care.

Asynchronous Inputs:
LOW input to Sp, sets Q to HIGH level
LOW input to Cp sets Q to LOW level
Clear and Set are independent of clock
Simultaneous LOW on Cpy and S, makes both Q and @ 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
Vee Supply voltage -05to +7.0 —-05t0 +7.0 \
Vin Input voltage -05to0 +7.0 -05t0 +7.0 \
Iin Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state —-05t0 + Vg —051t0 + Vo \
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range —55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER Saraf UNIT
Min Nom Max
Voo Supply voltage Mil 4.5 5.0 5.5 v
Com’l 4.75 5.0 5.25 v
Viy HIGH-level input voltage 2.0 \
Vi LOW-level input voltage +0.8 v
Ik Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL 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 54/74F114

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

1 54/74F114
PARAMETER TEST CONDITIONS 3 UNIT
Min Typ Max
Vee=MIN, Vi = MIN, oy = MAX Mil 2.5 3.4 v
vV, HIGH-level output voltage cc o ; 'OH ’
oH P ¢ ViL= MAX Com’l | 27 34 v
VoL  LOW-level output voltage Vee = MIN, Vi =MIN, V) = MAX, Ig_ = MAX 0.35 0.5 \
Vik Input clamp voltage Vee=MIN, ||= 1k -073 -1.2 \
J, K Inputs 100 nA
Input current at maximum _ _ S
1 input voltage Voo = MAX V=70V Ro, Sp Inputs 100 A
CP Inputs 100 pA
J, K Inputs 20 A
Iy HIGH-level input current Vo= MAX V=27V Rp, Sp Inputs 20 wA
CP Inputs 20 uhA
J, K Inputs -0.6 mA
e LOW-level input current Vee = MAX V)= 0.5V Rp, Sp Inputs -30 mA
CP Inputs -24 mA
los Short-circuit output current® Voo = MAX - 60 - 150 mA
lcc  Supply current* (total) Voo = MAX 12 19 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under ded operating conditions for the applicable type.
2. All typical values are at Vo =5V, Tp=25°C. _
3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test app and/or pl d-hold i are preferable in order to mini-
mize internal heating and more accurately refiect 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, lgg tests should be performed last.
. With the Clock input grounded and all outputs open, Igc 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.”)

54/74F 54F T4F
Ta= +25°C Tas Vee Tas Vee
Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C_ =50pF C, =50pF C_=50pF UNIT
R, = 5000 R, =500Q R, =5000
Min | Typ | Max Min Max Min | Max
fuax Maximum clock frequency Waveform 1 100 MHz
tpLy Propagation delay 3.3 7.7
tpa.  Clock to Output Waveform 1 33 7.7 ns
tpn Propagation delay 3.0 7.0
tpn Sp of Rp to Output Waveform 2 33 77 ns

NOTE
Subtract 0.2ns from minimum values for SO package.
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AC SETUP REQUIREMENTS
54/74F 54F 74F
Ta= +25°C Tar Vee Tar Vee
Vee = +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C_ =50pF C_ =50pF C, =50pF UNIT
R, =5000Q R, = 5000 R, =500
Min | Typ | Max Min | Max Min | Max
tw(H) Clock pulse width (HIGH) Waveform 1 5.0 ns
tw(L) Clock pulse width (LOW) Waveform 1 5.0 ns
tw(L) Set or Reset pulse width
(LOW) Waveform 2 5.0 ns
tg Setup time J or K to Clock Waveform 1 3.0 ns
th Hold time J or K to Clock Waveform 1 0.0 ns

AC WAVEFORMS

CLOCK TO OUTPUT DELAYS, DATA SETUP AND
HOLD TIMES, CLOCK PULSE WIDTH

=

Vy = 1.8V

predictable output performance.

Waveform 1

The shaded areas indicate when the input is permitted to change for

T
SET (Sp) _\- m \L"]

RESET (7o) l_r VM\E;—I/VM
L o

SET AND RESET TO OUTPUT DELAYS,
SET AND RESET PULSE WIDTHS

[=1]
<

=
<

=

Vy = 1.6V

Waveform 2
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LOGIC PRODUCTS

FLIP-FLOP FAST 54/74F144

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
| o V)
90%Y w s MR
vce
NEGATIVE | XYM m
PULSE o
10% 10% A ov
v 7
PULSE A — DuT o — L—'THLM) ITLH(t) — f—
GENERATOR ’ i
— ATLH(tn) THL(t)—] lo—
AMP (V
90% 90%-} w
RT CL RL POSITIVE
PULSE VM M
10%7 } tw { R1%% _ ov
DEFINITIONS Vm=15V
R = Load resistor to GND; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; see AC INPUT PULSE REQUIREMENTS
FAMILY
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | triy | trwL
Ry = Termination resistance should be equal to Zoyt of pulse
generators. 54/74F 3.0V 1MHz 500ns 25ns | 25ns
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SCHMITT TRIGGER

FAST 54/74F132

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 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 Vi, yax the
gate will respond in the transitions of the
other input as shown in Waveform 1.

FUNCTION TABLE

Quad 2:-Input NAND Schmitt Trigger

TYPE TYPICAL fyax TYPICAL Sl(JTF;l::J CURRENT
74F132 6.3ns 13mA
ORDERING CODE
COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voo=5V +5%; Ta=0°C1o +70°C | Vo =5V %10%; Tp = —55°C to + 125°C
Plastic DIP N74F132N
Plastic SO N74F132D
Ceramic DIP

Ceramic LLCC

NOTE

SO package is surface-mounted micro-miniature DIP available 1984.

LLCC is 20-pin surface-mounted leadless chip carrier.

INPUTS OuTPUT INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
A B Y
54/74F (U.L.) LOAD VALUE
L L H PINS DESCRIPTION High/Low HighlLow
:_" ': : A, B Inputs 1.0/1.0 204A/0.6mMA
H H L Y Qutputs 50/33 1.0mA/20mA
H =HIGH voltage level NOTE

L=LOW voltage level

PIN CONFIGURATION

One (1.0) FAST unit load is defined as: 20xA in the HIGH state and 0.6mA in the LOW state.

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

(£ 1] Vee

o Gl

@ m

A o

= G
GND [7] 5]

A , o & .
2

D =
a

= =S

B 6

5

A 9)

9 Y s

103@"_8 19 >+

A

12 Y 12]

1 11
13@— 1 L




LOGIC PRODUCTS i

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
Voo Supply voltage -05t0 +7.0 -05t0 +7.0 \
Vin Input voltage -05t0 +7.0 -05to +7.0 Vv
In Input current -30to +5 ~-30to +5 mA
Vour Voltage applied to output in HIGH output state -051t0 + Ve -051to + Ve \
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER Sairaf UNIT
Min Nom Max
Voo Supply voltage Mil 45 5.0 55 v
Com’l 4.75 5.0 5.25 \
Ik Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL LOW-level output current 20 mA
Ta Operating free-air temperature M -% 128 C
Com’l 0 70 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) T
PARAMETER TEST CONDITIONS' SaraF132 UNIT | ===
Min Typ? Max
Vi, Positive-going threshold Vee=5.0V 15 | 17 2.0 \
Vi_  Negative-going threshold Vee=5.0V 0.5 0.9 1.1 \
AVy  Hysteresis (Vy, — V) Vee=5.0V 0.4 0.8 \
Von  HIGH-level output voltage Vee = MIN, Vq, loy= MAX Mil 25 24 v
Com’l 2.7 3.4 \%
VoL  LOW:-level output voltage Vee=MIN, Vi max lo=MAX 0.35 0.5 \
Vi Input clamp voltage Vee=MIN, =1k -0.73 -1.2 \Y
Irs irrl‘fgshc;t:‘rjrent at positive-going Vog=5.0V, V= Vr, 0.0 WA
- gg?:; ig:;esrt‘wtofc‘j negetive Voo =50V, Vi=Vr_ - 350 KA
I l';‘g‘:: 3;"2:;; at maximum Voo = MAX, V= 7.0V 5 100 uA
Ly HIGH-level input current Veoo=MAX, V=27V 1 20 uh
e LOW-level input current Vo= MAX, V,=0.5V -0.4 -06 mA
log  Short-circuit output current® Voo = MAX, Vo= 0.0V - 60 -120 - 150 mA
lee Supply current? (totaly Veo= MAX logn Outputs HIGH 85 12 mA
lcoL  Outputs LOW 13.0 19.5 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value under r ded ing conditions for the applicable type.

. All typical values are at Voo =5V, To=25°C.

. Not more than one output should be shorted at a time. For testing lgg, 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 normai and
thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last.

. 1GGH, VIN=GND; IgL,VIN=45V.

[ENNY

s
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LOGIC PRODUCTS

SCHMITT TRIGGER

FAST 54/74F132

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 Vee
Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, = 50pF Cy = 50pF C, = 50pF UNIT
R =5000 R, =5000 Ry = 5000
Min Typ Max Min- Max Min Max
tpLH . 4.0 5.5 7.0 3 13 3.5 8.5
tone Propagation delay Waveform 1 55 70 85 55 135 5 85 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORM
V=15V
Viret(L)
Viret(H) = 1.7V VirefiL)= 0.8V
Waveform 1
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
— | w S— - AMP (V)
vee 90% Y 90%
NEGATIVE Viret(L) ViretH)
PULSE 10% 10% w
PULSE -~ ey L‘
GENERATOR D.U.T. — THLY ITLH(t) —~ -~
—] l-—m.mw THLM—]  |o—
RT l CL S RL AMP (V)
:I: 90% 90%-Y
i POSITIVE
L L L L L PULSE Viret(H) Viret(L)
10%A - K10% oy
V=15V
DEFINITIONS
R_ = Load resistor to GND; see AC CHARACTERISTICS for value.
C\ = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | ty THL
Ry = Termination resistance should be equal to Zoyr of pulse 54/74F 3.0V IMHz 500ns 25ns | 26ns
generators. . .
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LOGIC PRODUCTS

DECODER/DEMULTIPLEXER

FAST 54/74F138

¢ Demultiplexing 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 (Ag, A4, Ay) and when en-
abled, provides eight mutually exclusive,
active LOW outputs (Og-O5). The device
feature_s th_l_'ee Enable inputs; two active
LOW (E4, Ep) and one active HIGH (Ej).
Every output will be HIGH unless E, and
E, are LOW and E; is HIGH. This multiple
enable function allows easy parallel ex-
pansion of the device to a 1-0f-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.

1-0f-8 Decoder/Demultiplexer

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F138 5.8ns 13mA

ORDERING CODE

PACKAGES || oo Tam 00 o 1 70°C | Vs =5V & 10%;Tye ~ 864G o + 125°C
Plastic DIP N74F138N
Plastic SO N74F138D
Ceramic DIP S54F138F
Ceramic LLCC S54F138G
NOTE
SO is surface-| micro DIP 1984,

LLCC is 20-pin surface-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 5::{:.::,&:"‘;) Lc:ﬁ:h)’a l;lle

Ag-A, Address Inputs 1.0/1.0 20xAJ0.6MA

E-E, Enable Inputs (Active LOW) 1.011.0 20pA/0.6mA

E; Enable Input (Active HIGH) 1.01.0 20pA/0.6MA

0,-0; Outputs (Active LOW) 50/33 1.0mA/20mA
NOTE

One (1.0) FAST unit load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
4556
! 2 3 [oX®)
Ao ] 1] Ve ﬁ =
Ay [2] [75] G Ag Ay Ay E LI PY o8
Az 3] 7] 5, ram IR AR N
E [€] gaz i 213
% 5 12
E, (5] 12] O3 w3 W ST}
€3 [5] [11] 4 5N s 10
5, ] [75) 55 Op 0y O, O3 04 O5 Og Of r 6 t:
T TTTTTT T :
15 14 13 12 1" 10 9 7
Voc =Pin16
GND=Pin 8

Signetics

5-77



LOGIC PRODUCTS

DECODERIDEMULTIPLEXER

FAST 54/74F138

LOGIC DIAGRAM FUNCTION TABLE

A, Ay Ao E &g Vg =Pin 16 INPUTS OUTPUTS

k) 2 1 @| )| @ =Pi = = —T=1=s1=s1=1=z=1=z1=

"% "% “% e e ?N)D;s;:ﬁumbers E, | E, | Es | Ao | A, | A |D]1]2[3]2]5]8]7
H x [ x| x| x| x [Hulalulala{#]n
X | H | x| x| x| X [HHHHHHHMH
x | x| L | x| x| X |HHHHHHHIH
LlL{H|lL| el o c{H[H[HHHIHH
Ll L H|H|L|L|HLHHHHHH
Ll Lo} H L |HRLHH|HHHA
LlLe | H|H]|H|L|HHHL|IH[H|H|H

Y? Ll ||| H|HHHHLIHKHMH
Ll el u i lo|HnH{A{HHLIH]|H
Ll L | H]L|H]H[HHHHHH[LH
Ll L] H|[H|H|H|HHHHH[HH|L

an 2 (13) (19 as)

5 s s 04 03 o2 o So

NOTES

H = HIGH voltage level
L = LOW voltage levei

X =Don't care

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
Voo Supply voltage -05t0 +7.0 —-05t0 +7.0 v
Vin Input voltage -05to0 +7.0 -05to +7.0 \
Iin Input current —-30to +5 —-30to +5 mA
Vout Voltage applied to output in HIGH output state -05to + Vcc -05to +Vee "
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SaITar UNIT
Min Nom Max
Mil 45 5.0 5.5 \'
Voo Supply voltage Com’l 475 5.0 5.25 v
Viu HIGH-level input voltage 2.0 v
Vi LOW-level input voltage 0.8 v
ik Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL LOW-level output current 20 mA
Mil - 55 125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
578 Signetics




LOGIC PRODUCTS

DECODER/DEMULTIPLEXER

FAST 54/74F138

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

54/74F138
PARAMETER TEST CONDITIONS' UNIT
Min | Typ?| Max
Vou HIGH:-level output voltage Kzﬁ: m:m: 1(\,/::&'1:)2( C’:rlr:'l z: 2: \\j
VoL LOW-level output voltage Voo =MIN, V)= MIN, V) = MAX, Ig_ = MAX 0.35 05 v
Vik Input clamp voltage Vee=MIN, ||= 1k -073| -1.2 \"
N Input current at maximum input voltage Veo=MAX, V,=7.0V 5 100 A
Iy HIGH-level input current Veo=MAX, V=27V 1 20 A
I LOW-level input current Vo= MAX, V,=0.5V -04| -06 | MA
los Short-circuit output current® Vee=MAX, Vo= 0.0V ~-60 | —-90 | —150 | mA
lec Supply current? (total) Voo = MAX J lccn  Outputs HIGH 13 20 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value ified under re ded ing conditions for the applicable type.

[ANN)

. All typical values are at Voo =5V, Tp=25°C.
. Not more than one output should be shorted at a time. For testing Igg, 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, proionged 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, {og tests should be performed last.
. To measure ‘cc. outputs must be open, VjN on all inputs = 4.5V.

IS

APPLICATION
EXPANSION TO 1-OF-32 DECODING
Ao
A4
Az
! Ny

Op 01 Oz O3 04 Os Og O7

Fo4
As Do—,
Ay ?
H
Ag Ay Az E Ao A1 Az Ao A1 A2 E Ap A1 Az E
74F138 74F138 74F138 74F138

IRRARARAI
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LOGIC PRODUCTS

DECODER/DEMULTIPLEXER FAST 54/74F138

AC WAVEFORMS

WAVEFORM FOR INVERTING OUTPUTS  WAVEFORM FOR NON:INVERTING OUTPUTS

\']

\l']

VIN VIN m M
L'vm. I"Pm-l I"PHL’ L'PLH
.l Vo | VoH
Vour m m Vou Vour m ™ voL
V=15V
Waveform 1 Waveform 2

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
Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, =50pF C, =50pF C, = 50pF UNIT
R_=500Q Ry = 5000 R = 5000
Min Typ Max Min Max Min Max
tpuy Propagation delay 35 5.6 7.0 29 12.0 35 8.0
tpyL Address tooutput Waveforms 1 and 2 4.0 6.1 8.0 3.5 9.5 4.0 9.0 ns
tpLy Propagation delay 3.5 5.4 7.0 3.0 11.0 3.5 8.0
tpu.  E; or E to output Waveform 2 3.0 53 7.0 3.0 8.0 3.0 75 ns
tpuny Propagation delay 4.0 6.2 8.0 4.0 125 4.0 9.0
tor. s to output Waveform 1 35 56 7.5 35 85 35 85 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
1 w ] AMP (V)
90% 90%
vee
NEGATIVE | KM VM/‘/
PULSE 10% 10% w
PULSE v'_N D.UT. Vour L—WHL(M) TLH(t) —= —
GENERATOR ATLHD ATHL(t)—>] r-—
AMP (V)
90% 90%)
RT CL RL POSITIVE
PULSE VM M
:I: 10% . 0% oy
DEFINITIONS Vm=15v
Ry = Load resistor to GND; see AC CHARACTERISTICS for value.
C, = Load capacitance includes jig and probe capacitance; see AC INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. MY mplitude | Rep.Rate | PulseWidth | trem | treL
Ry = Termination resistance should be equal to Zgyr of pulse
generators. 54/74F 3.0V 1MHz 500ns 25ns 25ns
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LOGIC PRODUCTS

DECODER/DEMULTIPLEXER

FAST 54/74F4139

¢ Demultiplexing capability

¢ Two independent 1-of-4
decoders

e 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 (A, A,) 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.

Dual 1-of-4 Decoder/Demulitiplexer

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F139 5.3ns 13mA

ORDERING CODE

PACKAGES | | oo Tac 0°C o 1 70°C | Voo =5V 2 10%;Tae - 85°C 10 4 125°C
Plastic DIP N74F139N
Plastic SO N74F139D
Ceramic DIP
Ceramic LLCC
NOTE
SOp is surf; d mi DIP 1984.

LLCC is 20-pin surface-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

54174F (U.L.) LOAD VALUE
PINS DESCRIPTION High/Low HighiLow
All Inputs 1.01.0 20uA/0.6MA
0,-3,, 0,-3p Outputs 50/33 1.0mA/20mA

NOTE

One (1.0) FAST unit load is defined as: 204A in the HIGH state and 0.6mA in the LOW state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2o 2%
L e A S A =
Aoa [Z] 5] &y Ea  Aga Ata Ep Agb A1p LN 28
7
A 21 Aon DECODER a DECODER b e
0 [2] 73] Aqp
1, 5] :E B Oa la 22 3a O b 2 3 14|
g B BRSNS A I
%O mEX Vog =Pin 6 N K10
GND Ef 9] -3 GND=Pin 8 SN

Signetics
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LOGIC PRODUCTS

DECODER/DEMULTIPLEXER FAST 54/74F139

LOGIC DIAGRAM FUNCTION TABLE

= _ INPUTS. OUTPUTS
Ea Aga  Ata Ep Agb  Asp = e e e
M (2 3 (15) (14) (13) E Ay A, 0 1 2413
H X X HIH{H]|H
L L L LIH|{H]|H
L H L HIL]H]|H
L L H H|iH|]L|H
L H H H|H]H]|L
H=HIGH voltage level
L= LOW voltage level
X=Don't Care
[ !
L L
@ ) ®) @) (12) (1) (10) (9)
0, 1, 25 3, Op 1 2 3
Vee =Pin 16
GND=Pin8
() =Pin numbers

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

PARAMETER 54F 74F UNIT
Vee Supply voltage -051t0 +7.0 -05to +7.0 v
Vin Input voltage -05to +7.0 -05to +7.0 \
I Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -05to + Ve —-0.51t0 + Vo \
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SarmF UNIT
Min Nom Max
Veo Supply voltage Mil 45 5.0 5.5 \
Com’l 4.75 5.0 5.25 \'
Vin HIGH-level input voltage 2.0 \
Vi LOW-level input voltage 0.8 \
bk Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL LOW:-level output current 20 mA
Mil -55 125 °C
Ta Operating free-air temperature
Com’i 0 70 °C
5.82 Signetics




LOGIC PRODUCTS

DECODER/DEMULTIPLEXER

FAST 54/74F139

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

1 54/74F139
PARAMETER TEST CONDITIONS 2 UNIT
Min Typ Max
Vo= MIN, V= MAX, loy = MAX, | Mil 3.4 v
\% HIGH-level output voltage ce= TN » 'OH ’

o P 9 Viy=MIN Com’l 3.4 v
Voo LOW-level output voitage Vee=MIN, Vi =MIN, V, = MAX, g = MAX 0.35 0.5 v
Vik Input clamp voltage Vo= MIN, )=l -073| -1.2 \Y%

N Input current at maximum input voltage Vee = MAX, V,=7.0V 5 100 A
iy HIGH:-level input current Voo = MAX, V=27V 1 20 A
("R LOW-level input current Vee=MAX, V=05V -04 - 0.6 mA
los Short-circuit output current® Vee= MAX, Vo= 0.0V -60 | ~90 | —150 | mA
loc Supply current (total)* Voo = 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. Al typical values are at Voo =5V, To=25°C.
3. Not more than one output should be shorted at a time. For testing Iog, the use of high-speed test andlor Pl d-hold arep in order to mini-

mize internal heating and more accurately reflect operationai values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and

thereby cause invalid gs in other p tests. In any

ol

To measure Igc, outputs should be enabled and open.

AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202

of p tests, log tests should be performed last.

“Testing and Specifying FAST Logic.”)

54(/74F 54F 74F
Ta= +25°C Ta Vee Tas Vec
Vo= +5.0V Mil Com’l
PARA cc
RAMETER TEST CONDITIONS ¢, =50pF C, = 50pF C, = 50pF UNIT
R = 5000 R, =500Q R, = 5000
Min Typ Max Min Max Min Max

tpn  Propagation delay 3.5 5.3 7.0 25 9.5 3.0 8.0

to. Ao Or A to O, Waveforms tand2 | (o | 61 | 80 | 35 | 95 | 40 | 90 ns

toy  Propagation delay 35 5.4 7.0 3.0 9.0 3.5 8.0

ton. EntoO, Waveform 2 30 | 47 | 65 | 25 | 80 | 30 | 75 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORMS

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS

vin L \'} l Ym Vin Vm '™

l""'-’I ""L"’I |"PHL" L'PL""
Vouw Vour m M
Vp=15V
Waveform 1 Waveform 2
Signetics 5-83
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LOGIC PRODUCTS

DECODER/DEMULTIPLEXER

FAST 54/74F1 39

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS

vee
PuLSE VIN vout
UL
GENERATOR puT.
RT l ICL RL
DEFINITIONS

Ry = Load resistor to GND; see AC CHARACTERISTICS for value.

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

Ry = Termination resistance should be equal to Zoyt of pulse
generators.

INPUT PULSE DEFINITIONS

t ' AMP (V
A W Coon v)
NEGATIVE | XYM m
PULSE 10% 10% o
— ‘-—lmu") “ ITLH(t) — ~—
— ITLH(t) !mum—-‘ l—
AMP (V)
90% 90%
POSITIVE
PULSE ) M
10%A | W . 10% ov
V=15V
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep.Rate | Pulse Width TLH tTHL
54/74F 3.0V 1MHz 500ns 2.5ns 2.5ns
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LOGIC PRODUCTS

ENCODER

e Code conversions

¢ Muiti-channel D/A
converter

¢ Decimal-to-BCD converter

e 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

LOwW

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 T,
having the highest priority.

A HIGH on the Enable Input (El) will force
all outputs to the inactive (HIGH) state and

PIN CONFIGURATION

FAST 54/74F148
8-Input Priority Encoder
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F148

ORDERING CODE

PACKAGES | S Tam %010 +70°C | Vo=V 210%; Tae 889G o + 125°C
Plastic DIP N74F148N
Plastic SO N74F148D
Ceramic DIP
Ceramic LLCC
NOTE
SO is surf: i DIP le 1984,

LLCC is 20-pin surface-mounted leadiess chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 5’;’{;’;1‘;""‘) L%:h)/awe
To-17 Priority Inputs (Active LOW) 1.0/1.0 20,A/0.6MA
El Enable Input (Active LOW) 1.0/1.0 20,A/0.6mMA -
EO Enable Output (Active LOW) 50/33 1.0mA/20mA
@GS Group Select Output (Active LOW) 50/33 1.0mA/20mA
Ag-A; Address Outputs (Active LOW) 50/33 1.0mA/20mA
NOTE

One (1.0) FAST unit load is defined as: 20xA in the HIGH state and 0.6mA in the LOW state.

allow new data to settle without producing
erroneous information at the outputs.

A Group Signal (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

input is active. The EQ 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)

is [ 6] Vee
Ts [2] (5] €6
Ts [Z] [12] G§
7 [4] 73] iy
& [5] 2] 7,
Ay[e] M
AT 0] T
GND[B ay

101112131 2 3 4 5

Miliidl L

lolilglzlglsgigly E

Ve =Pin 16
GND=Pin 8

HPRI/BIN
10N orz10 2
NN 1z 1 N T

N 6

12N 9212 2e
12
—B‘ 3z13 S
DN 41214 14
2N 5iz15 ::" als
X 1 |15
SN eiz1e e 14
ANz 154
SN N wvie ::"“
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LOGIC PRODUCTS

ENCODER FAST 54/74F148
LOGIC DIAGRAM FUNCTION TABLE

& i W s i 3 i ) INPUTS OUTPUTS

5 @ (] @ M 13y 12y 1y (10) — — — — — — — — — — — — - —

Bl T 0|0 || t|l]|t| | GS|A,|A,|A,|EC

Hix x| x]xIx|x]x]x|[wlu[r]ln]H

3‘; ﬁ*f- < Li{H|[H|{H|H|[H|A|[H]|H]| H|{H]RH]|H]L

Lix|x|x{x|x|x|{x|c|lof{L|lL|clH

Llix|x!Ix|x|Ix|{x{oelwlolH|{L]L]H

LIX[X{X|X|X|L{H|H]L|L|H|L|H

— LixX{X|X|Xx|L|H|H|H| L|{H]|H]|L]|H

i Lix|{x|x|L|H|H|H|H|{L{L]L|H]|H

— L{x|{Xx|L|{H{A|A]H|H| L|H|L|H]|H

f —— LIX|L|HIH|IH|H|HIH]l LIL|IHIH]|H

. L LIL|H|H|H|H[H|H]|H]| L|H|H]|H]|H

®

A2
Veg =Pin 16
GND =Pin 8

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

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 -05t0 +7.0 v
Vin Input voltage -05t0 +7.0 -05to +7.0 Vv
In Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -05to +Vge -051t0 +V¢o \"
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range —-55to0 +125 Oto70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER Sairar UNIT
Min Nom Max
Voo Supply voltage Mil 4.5 5.0 5.5 \
Com’l 4.75 5.0 5.25 \
Vin HIGH-level input voltage 2.0 \
Vi LOW-level input voltage 0.8 v
Ik Input clamp current -18 mA
lon HIGH-level output current -1 mA
oL LOW-level output current 20 mA
. . Mil ~55 125 °C
Ta Operating free-air temperature Com 0 7o I
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ENCODER FAST 54/74F148

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

P 54/74F148
PARAMETER TEST CONDITIONS UNIT
Min | Typ? | Max
Vo= MIN, V) = MAX, loy = MAX Mil 25 | 34 v
v HIGH-level output voltage cc P + 10H ’

o P 9 Vig=MIN Com'l | 27 | 34 v
VoL LOW:-level output voltage Voo = MIN, Vi =MIN, V; = MAX, I = MAX 0.35 0.5 \"
Vik Input clamp voltage Vo= MIN, I;= 1k -073 | -1.2 \

I Input current at maximum input voltage Veo=MAX, V|=7.0V 5 100 A
I HIGH-level input current Vec=MAX, V|=27V 1 20 nA
[ LOW-level input current Vge= MAX, V,=0.5V -04 | ~06 | MA
los Short-circuit output current3 Voo = MAX -60 | —80 | ~150 | mA
lec Supply current (total) Voo = MAX 35 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under i diti for the appli type.
2. All typical values are at Vg =5V, To=25°C.
3. Not more than one output should be shorted at a time. For testing Iog, the use of high-speed test app. and/or pl d-hold i 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, Iog 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
Ty= +25°C T Ve Ta Voo
Vec= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS o SopF C,=50pF | G osopF |UNIT
R, = 5000 R, = 5000 R, = 5000
Min Typ | Max | Min | Max | Min | Max
tpuy Propagation delay W 35 7.0 9.0 35 10.0
- - aveform 2
tpuL T, input to A, outputs vetorm 40 | 80 | 105 40 | 120 | ™
tpun  Propagation delay 25 5.0 6.5 25 75
tpu. T, input to EO output Waveform 1 25 | 55 | 75 25 | 85 | ™
tpuy Propagation delay 3.0 7.0 10.5 3.0 10.0
teu. T, input to GS output Waveform 2 30 | 70 | 105 20 | 90 | ™
tpLy Propagation delay 35 6.5 8.5 3.5 9.5
tpa, El input to A, outputs Waveform 2 30 | 60 | 80 30 | 90 | M
tpLy Propagation delay 3.0 5.5 7.0 3.0 8.0
ton. El input to GS output Waveform 2 45 | 80 | 105 45 | 120 | M
tpun Propagation delay 25 5.0 7.0 25 8.0
tpr. ET input to EO output Waveform 2 30 | 60 | 75 30 | 85 | "

NOTE
Subtract 0.2ns from minimum values for SO package.
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ENCODER FAST 54/74F148
APPLICATION
16-INPUT PRIORITY ENCODER ‘
LAA SR LA AbbhALdd
Ap Ay Az GS EO Ao Aq Ay GS
] Lo ___T T 7 37
Ao Ay Y As FLAG
AC WAVEFORMS

WAVEFORM FOR INVERTING OUTPUTS

WAVEFORM FOR NON-INVERTING OUTPUTS

Vin \'] \['] viN vm m
L'm-l <'P|.n-1 |~'PuL>| L'PLH’I
Vp=15V
Waveform 1 Waveform 2
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LOGIC PRODUCTS

ENCODER

FAST 54/74F148

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
w | AMP (V)
90%: 90%
vee
NEGATIVE | KVM AL
PULSE
10%
10% 0% ov
v
PULSE N DUT vour L—'THL(H) ATLH(t) —= =
GENERATOR s
'-—muuy) «mum»‘ e
AMP (V)
90% 90%.
RT CL RL POSITIVE
PULSE vm vm
10% - | K10% oy
DEFINITIONS Vm=15V
R( = Load resistor to GND; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; see AC INPUT PULSE REQUIREMENTS
8%
CHARACTERISTICS for value. Y I piitude | Rep.Rate | PulseWidth | trim | treL
Ry = Termination resistance should be equal to Zoyr of pulse
generators. 54/74F 3.0v 1MHz 500ns 2.5ns 2.5ns
Signetics 5-89
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MULTIPLEXER

FAST 54/74F451

Preliminary

¢ Multifunction capability

e Complementary outputs

¢ See 'F251 for 3-state
version

DESCRIPTION

The 'F151 is a logical implementation of a
single-pole, 8-position switch with the
switch position controlled by the state of
three Select inputs, S, S4, S,. True (Y) and
Complement (Y) outputs are both pro-
vided. The Enable input (E) is active LOW.
When E is HIGH, the Y output is HIGH and
the Y output is LCW, regardless of all
other inputs. The logic function provided
at the output is:

Y=Ee(lpeSgeS1+Sy+11+S5+51+5,
+13+55 Sy +Gy+13+8)+51+5,
+14+5p 5+ S+15+5,+ 5+ S,
+1lg+Sp+Sy+Sy+l;+ S+ Sy ¢Sy

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-
iables and its negation with correct
manipulation.

PIN CONFIGURATION

8-Input Multiplexer

TYPE

TYPICAL PROPAGATION DELAY
(Enable to Y)

TYPICAL SUPPLY CURRENT
(Total)

74F151

ORDERING CODE

PACKAGES | | e Tac 00 o 4 70°C | Vo= 6 2 10 Tae - 8596 o + 126°C
Plastic DIP N74F151N
Plastic SO N74F151D
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 CUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION S‘L’Zg“,:,f‘;;'v") "?_,Ai:h)’&';‘v’e

lo=17 Data Inputs 1.01.0 20pA/0.6mA

So-S, Select Inputs 1.0/1.0 20uA/0.6mA

= Enable Input

E (Active Low) 1.0/1.0 20 A/0.6mA
T Data Output,

Y,Y Data Output Inverted 50/33 1.0mA/20mA

NOTE:

One (1.0) FAST unit load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

[0 EVCC
iz [Z] 5] 14
W E] [14] 15
1o [4] 13] 1
v [5] [i2] 17
v ] 1] So
£ mE
GND [E] [9]S2

7 4 3 2 1 15 14 13 12
S I O
E lp iy Ip 13 14 15 1g b
11—50
10 s,
9 s,
Y Y
T
6 5
Vg =Pin 16
GND=Pin8

1
SN )
10
T E
-——3" 0
1
o |
5 |°
a |
5
18 Je
2|
RN
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Preliminary
LOGIC DIAGRAM

LOGIC PRODUCTS
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LOGIC PRODUCTS

MULTIPLEXER

FAST 54/74F151

Preliminary

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 -05t0 +7.0 -05t0 +7.0 \
Vin Input voltage -05to +7.0 -05to +7.0 v
Iin Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state ~05to + Vg -051t0 + Ve \"
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range —55to0 + 125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SaI7aF UNIT
Min Nom Max
Mil 45 5.0 5.5 v
Voo Supply voltage Com’l 4.75 5.0 5.25 v
Vi HIGH-level input voltage 2.0 v
Vi LOW:-level input voltage 0.8 \"
ik Input clamp current -18 mA
loH HIGH-level output current -1 mA
loL LOW:-level output current 20 mA
. Mil -55 125 °C
Ta Operating free-air temperature Com] 0 70 P

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

PARAMETER TEST CONDITIONS' Salar UNIT
Min | Typ? | Max
Von HIGH-level output voltage Vec=MIN, \O.L::hprl‘z’ lon=MAX," C?)Ar:'l 2: 3: X
VoL LOW-level output voltage Vee=MIN, V)= MIN, Vi = MAX, lg, = MAX 035 | 05 v
Vik Input clamp voltage Vee=MIN, |,= 1k -073 | -1.2 \
h Input current at maximum input voltage Voo = MAX, V,=7.0V 5 100 A
™ HIGH:-level input current Vo= MAX, V=27V 1 20 A
Iy LOW-level input current Voo = MAX, V=05V -04 | —-06 | mA
los Short-circuit output current® Veo = MAX -60 | -8 | —150 | mA
lec Supply current? (total) Vo= MAX 21 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value sp under ded op: ing for the type.

2. All typical values are at Voo =5V, Tp=25°C.

3. Not more than one output should be shorted at a time. For testing Igg, 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, lps tests should be performed last.

. Measure Igc with all inputs at 4.5V and outputs open.

IS
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LOGIC PRODUCTS

MULTIPLEXER

FAST 54/74F151

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 Tas Vee Tas Vee
Vee = +5.0V il Com’l
PARAMETER TEST CONDITIONS C, =50pF C, =50pF C, = 50pF UNIT
R =500 R, = 5000 R, = 5000
Min Typ Max Min Max Min Max
teLh Propagation delay 4.5 8.0
teq.  Select to Y output Waveform 2 3.2 6.1
teLn Propagation delay 4.5 13
to.  Select to Y output Waveform 1 5.0 9.0
teLh Propagation delay 3.4 6.1
tpa.  Enable to Y output Waveform 1 45 85
teLH Propagation delay 5.0 9.5
te.  Enable to Y output Waveform 2 3.8 7.0
teLn Propagation delay 3.0 5.7
teq.  Datato Y output Waveform 2 20 40
teLn Propagation delay 4.0 9.5
teHL Data to Y output Waveform 1 3.7 6.5
NOTE =
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORMS
WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS
ViN _7“"‘—\‘1"_ YN - Y
L'pm.'i L'pu-wl l-lpm_-l an._,,.-l
J
1
Vpy =15V
Waveform 1 Wavetorm 2
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
90% f W | Lo AMPM
vce v m
NEGATIVE M
PULSE 10% 10% o
PULSE N DuUT oyt — L'THL('" ATLH(tr) —= —
GENERATOR ] I_qm_m,, tTHL(t) —] |e—
RT J} -5 90% 90% AMP (V)
POSITIVE
I PULSE M M
- = - = = = 10%A o kw% ov
Vpq=15V
DEFINITIONS
R = Load resistor to GND; see AC CHARACTERISTICS for value.
Cy = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | triy | tyyo
Ry = Termination resistance should be equal to Zoyy of pulse 54/74F 3.0V IMHz 500ns 265ns | 25ns
generators.
Signetics 593
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MULTIPLEXER FAST 54/74F153

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 (Sp, Sy). The two 4-input multiplexer
circuits have individual active LOW Enables
(Ea Ep) which can be used to strobe the
outputs independently. Outputs (Y,, Yy) are
forced LOW when the corresponding Enables
(E., Ep) 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.
Ya = Ea'(|0a'§1 °-S—O + I1£n.§1 * Sy
+ 12598, # 8y + Ig5 * S * Sg)
Yo =Epe(lop®S;*Sp + lp* Sy ¢S
+ 1y, ®*S; @Sy + lgy® Sy S,
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

Dual 4-Line to 1-Line Multiplexer

TYPE

TYPICAL PROPAGATION
DELAY C

TYPICAL SUPPLY CURRENT
(Total)

74F153

ORDERING CODE

PACKAGES | | o Tam 00 o 1 70°C | Vo =5V & 10%;Tye - 8570 t + 125°C
Plastic DIP N74F153N
Plastic SO N74F153D
Ceramic DIP S54F153F
Ceramic LLCC S54F153G
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 S‘L’Zg":llfgvt) L?cli\:hxf\:vl;m
loa=l3a Side A data inputs 1.0/1.0 204A/0.6mA
lop—lap Side B data inputs 1.01.0 204A/0.6mA
So. Sy Common select inputs 1.0/1.0 20pA/0.6mA
Ea Side A enable input (active low) 1.011.0 20uA/0.6mA
'Eb Side B enable input (active low) 1.011.0 204A/0.6mA
Ya Side A output 50/33 1.0mA/20mA
Yp Side B output 50/33 1.0mA/20mA

NOTE

One (1.0) FAST unit load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Ea 1 E Vee
sy [2 5] &,
13a (3] [14] s
12a [4] 73] 13
ha [E] [72] Io
loa [€] [17] b
Ya E E lob
aNo [E] 5] vy,

1 6 5 4 3 10 11 12 13 15

P I I I A '
Ea loa Ma 12a '3a lob b l2b l3b Ep
11— 5o
2—'s,
Ya Yb
Veg =Pin 16
GND=Pin 8

14

0
a2

. 3
.

fn

.

. P

.

1N

1|

1]

2]

1]

15
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LOGIC DIAGRAM FUNCTION TABLE
- — SELECTS INPUTS INPUTS (a or b) OUTPUT
Ea loa Ma '2a '3a St Sg lop b Il I3b Ep —
] 1©®  [& @ @) @ qa] 10 a1 q2a] (3] j0s) So $4 El | |k |[h Y
X X H X X X X L
L L L L X X X L
L L L H X X X H
H L L X L X X L
H L L X H X X H
L H L X X L X L
L H L X X H X H
H H L X X X L L
ngpiigpiiggll H H L x| x| x|H H
H=HIGH voltage level
L = LOW voltage level
X =Don’t care
Q)
Y, A {
® Vg =Pin16 ®
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 -05t0 +7.0 -05to +7.0 "
Vin Input voltage -05t0 +7.0 -05t0 +7.0 \
Iin Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -0.5to0 + V¢ -0.5t0 + Ve \"
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55to +125 Oto70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER Sarrak UNIT
Min Nom Max
Vee Supply voltage M 45 58 v
Com’l 4.75 5.25 '
Vi HIGH-level input voltage 2.0 \
Vi LOW:-level input voltage 0.8 \
ik Input clamp current -18 mA
loH HIGH-level output current -1 mA
loL LOW:-level output current 20 mA
Mil - 55 125 °C
Ta Operating free-air temperature
Com’| 0 70 °C
Signetics 595
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LOGIC PRODUCTS

MULTIPLEXER FAST 54/74F4153

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

1 54/74F153
PARAMETER TEST CONDITIONS UNIT
Min | Typ? | Max
S .
Ve = MIN, Vi = MAX, Iy = MAX Mil 25 | 34 v
v HIGH-level output voltage cc P ' OH '

o P 9 Vig=MIN Com'l | 27 | 34 v
VoL LOW:-level output voltage Vee=MIN, Vi = MIN, V) = MAX, lg = MAX 0.35 0.5 v
Vik Input clamp voltage Veoe=MIN, || =1k -073 | -1.2 v
I Input current at maximum input voltage Vec=MAX, V|=7.0V 5 100 wA
M HIGH-level input current Vec=MAX, V=27V 1 20 pA
e LOW-level input current Vec= MAX, V,=0.5V -04 | -06 | MA
los Short-circuit output current? Vee = MAX -60 | —80 | —150 | mA
lee Supply current (total) Veo= MAX, V|y=GND 20 mA

NOTES

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

All typical values are at Voo =56V, ToA=256°C.

. Not more than one output should be shorted at a time. For testing Igg, the use of high-speed test ap and/or pl d-hold techni are pre 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, Ing tests should be performed last.

XS

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 Tas Vee Tas Vee
Vee = +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, = 50pF C,_ = 50pF C, = 50pF UNIT
R_ = 5000 R_ = 5000 R, = 5000
Min Typ Max Min Max Min Max
teLn Propagation delay 5.5 8.1 10.5 5.0 14 5.5 12
to.  Select to output Waveform 2 4.0 7.0 9.0 35 11 40 105 ns
tpLH Propagation delay 5.0 71 9.0 4.5 11.5 5.0 10.5
tes.  Enable to output Waveform 1 40 5.7 7.0 35 9.0 40 8.0 ns
tpin Propagation delay 4.0 53 7.0 35 [ 90 4.0 8.0
ty.  Data to output Waveform 2 3.0 5.1 6.5 25 8.0 3.0 75 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORMS
WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS

ViN
Vin

Vout Vour

Waveform 1 Waveform 2

V=15V
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MULTIPLEXER

FAST 54/74F153

Preview

TEST CIRCUITS AND WAVEFORMS

Signetics

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
w V)
90% v | Hoowe— AMPO
vee
NEGATIVE | XYM vm
PULSE
o 10%
10% 0% ov
V|
PULSE A DUT vour — |——lmu«) ITLH(t)—~ |
GENERATOR - e
— l——mu«r) THL—={  |o—
AMP (V
90% 90%-) w
RT CL RL POSITIVE
PULSE VM m
10% W i LY
= = = =
DEFINITIONS Vm=15V
Ry = Load resistor to GND; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; see AC INPUT PULSE REQUIREMENTS
Y
CHARACTERISTICS for value. ALY [ mpiitude | Rep.Rate | PulseWidth LW | tTHL
Ry = Termination resistance should be equal to Zgyt of pulse
generators. 54/74F 3.0v 1MHz 500ns 25ns 2.5ns
597
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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

157 Quad 2-Input Data Selector/Multiplexer (Non-Inverted)

’158 Quad 2-Input Data Selector/Multipiexer (inverted)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)

T4F157 4.6ns, 15mA

74F158 3.7ns 10mA

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-
mon use of the 'F157. The state of the
Select input determines the particular reg-

ORDERING CODE

ister from which the data comes. It can PACKAGES COMMERCIAL RANGES MILITARY RANGES
also be used as a function generator. The Vee =5V £6%;Tp=0°Cto +70°C | Vg =5V £10%; Ty = —55°Cto +125°C
device is useful for implementing highly ir- Plastic DIP N74F157N o N74F158N
regular logic by generating any four of the -
16 different functions of two variables Plastic SO N74F157D » N74F158D
with one variable common. Ceramic DIP S54F157F
Ceramic LLCC S54F157G
The device is the logic implementation of orE °
a 4-pole, 2-position switch where the posi- so s surt micro-miniature DIP 1984,

tion of the switch is determined by the
logic levels supplied to the Select input.
Logic equations for the outputs are shown

LLCC is 20-pin surface-mounted leadless chip carrier.

below:
Ya=Ee(l32S+1p¢ §)
YemE oS tin D INPUT AND OUTPUT LOADING AND FAN-QUT TABLE
c= ic 0c ™ O
Ya=E*llig® S+loa*§) PINS DESCRIPTION 5‘:‘;‘&‘;;‘{--) '-?_."i‘:h)’aw E
Th? ’f158 is similar but has inverting All inputs 1010 20,AI0BmA
outputs: —
i v _F = Ya-Yq Ya-Yg Outputs 50/33 1.0mA/20mA
Ya=E '('1a’5+|03' S) NOTE

Yo=E*(ip*S+1p,*Y)
lc=E'(|1c'S+|0c.§)
Yd=E.('1d.S+|0d.§)

One (1.0) FAST unit load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
,F157 15 2 3 5F1657 1" 10 14 13
s 5] Vo S I
loa [7] (5] E E loa ‘13 oo Mb loc 'ic log e 'F157 ’F158
Ya (] [12] Yoa
Y-% (3] '1a s - e
lon[E 12] Yg
ho(5] %loc S Nlen By
Yo [7] [10] 14 Ya Yo Ye Yg ,_1 E 1 l_
eND[E] (9] ve ! I 21 mux 215 mux
4 4 9 12 N 4 . S 4
’ b -1
F158 'F158 . )
sII Evcc 15 2 3 5 6 11 10 14 13 G—_ _7 ’é'—— N7
oo ) & b L L] ] ] ]
1a [T} 4 0o E loa 'a lob 'tb loc Mc loa M1d :_;_ | :_g._ 12
Ya [ 73] a ] ]
‘oo [5] 2] Yo i . | 9 o b o
Y1 [5] [77] loc U 0 4
H[T] [10] e Ya Yo Yo Ya
ono[T] 5] Ve Ve = Pin 16 T T T T
GND=Pin8 4 7 9 12
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DATA SELECTORS/MULTIPLEXERS

FAST 54/74F157, 54/74F158

LOGIC DIAGRAM, *157

LOGIC DIAGRAM, ’158

loa ha  lob hp foc le  lod ha E s
2 (&) (5) @] an| o a9 3 15 (V)]
T
kel bl = b bk Al b
@ [t] © (12
Ya Yo Ye Yo Vee =Pin 16
GND=Pin 8

loa ha lob ho  loc he fod ha E s
[¢] (& (5 ®] an] @of @49 (3§ @5 (U]
bk uh = hended = ke bl
@) @ 9 (12)
Ya Yo Ye Ya Ve =Pin 16
GND=Pin 8

FUNCTION TABLE, 157

SELECT| DATA
ENABLE | "\ ot | iNpuTs | OUTPUT
E s I | 1 Y
H X X | X L
L H X |L L
L H X | H H
L L L| X L
L L H | X H

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

FUNCTION TABLE, ’158

SELECT | DATA
ENABLE | "\ \out | inpuTs | OUTPUT
E S |4 Y
H X x| x H
L L L| x H
L L H| X L
L H XL H
L H X | H L

H = HIGH voltage level
L = LOW voitage level
X =Don’t care

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 -05to +7.0 -05to0 +7.0 )
Vin Input voltage ~05to +7.0 -05to0 +7.0 v
In Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -0.5t0 + Vo -05t0 +Vge \
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range ~55t0 +125 0to70 °C
Signetics 5-99
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DATA SELECTORS/MULTIPLEXERS FAST 54/74F157, 54/74F158

RECOMMENDED OPERATING CONDITIONS

PARAMETER . Sarrar UNIT
Min Nom Max

Mil 45 5.0 55 \

Voo Supply voltage Com'l 4.75 50 5.25 v
Viu HIGH-level input voltage 20 v
Vi LOW:-level input voltage . 0.8 v
[ Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL LOW:-level output current 20 mA
Ta Operating free-air temperature Ml =% 125 <
Com’l 0 70 °C

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

1 54/74F157, 158 )
PARAMETER TEST CONDITIONS 5 UNIT
Min Typ Max
Vo HIGH-level output voltage Veo=MIN, :2::::2:(, Y= MAX cr:m zj ;3;: :
VoL LOW:-level output voltage Vo= MIN, Vi =MIN, V| = MAX, 1o = MAX ) 0.35 0.5 v
Vik Input clamp voltage Veo=MIN, =1k -0.73 -1.2 v
! ::zz: 3:&':;; at maximum Voo = MAX, V= 7.0V 5 100 WA
Iy HIGH-level input current Vo= MAX, V=27V 1 20 uA
I, LOW:-level input current Vee = MAX, V,=0.5V -04 -06 mA
los  Short-circuit output current® Voo =MAX, Vo=0.0V - 60 - 80 - 150 mA
" 'F157 15.0 23.0 mA
lcc  Supply current” (total) Vee = MAX 156 10.0 5.0 A
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value ified under r d i i for the icable type.

2. All typical values are at Vog=5V, Tp=25°C.

3. Not more than one output should be shorted at a time. For testing Igg, 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 tests. In any seq of p tests, log tests should be performed last.

4. lcc is measured with 4.5V applied to all inputs and all outputs open.
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DATA SELECTORS/MULTIPLEXERS

FAST 54/74F4157, 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= +25°C Ta Vec= Ta Vee =
Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C,=50pF C_ = 50pF CL=50pF UNIT
R =500Q Ry =500Q R =500Q
Min Typ Max Min Max Min Max
ten  Propagation delay , 38 55 7.0 3.5 10.0 3.8 8.0
ter  Data to output Waveform2, 'F157 25 46 5.5 25 75 25 7.0 ns
tpLy Propagation delay s 5.0 7.6 10.0 5.0 15.0 5.0 115
tmy Enable to output | 'Vaveform1,’F157 38 | 53 7.0 38 | 85 38 | 80 ns
tpLy Propagation delay s 4.5 101 13.0 35 17.0 4.5 16.0
tow. Select to output Waveform 2, 'F157 35 | 63 8.0 35 | 115 35 | 9.0 ns
tey Propagation delay , 3.0 4.4 5.9 25 8.5 3.0 7.0
tpr.  Data to output Waveform 3, 'F158 20 33 45 20 | 60 20 | 55 ns
tey Propagation delay , 45 6.2 8.0 45 95 45 9.0
ten. Enable to output Waveform 4,°F158 35 6.4 8.5 35 95 35 95 ns
teuy Propagation delay , 4.0 6.4 8.5 4.0 10.5 4.0 9.5
teyL  Select to output Waveform 3, 'F158 40 6.9 9.0 40 | 105 40 | 105 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORMS
Vo
Vor
Vou
VoL
Waveform 3 Waveform 4
Vy =15V
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DATA SELECTORS/MULTIPLEXERS FAST 54/74F157, 54/74F158

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
o\ | tw | oo AMP (V)
vce
NEGATIVE | XYM M
PULSE 0% 10%
ov
v
PULSE N DUT vour — L—lmum ATLH(t) — —
GENERATOR i
— '~tm«m THL—|  f—
RY CL SR 90% 90%. AMP (V)
POSITIVE
PULSE vm vm
E— = = = = 10% . X 10% ov
Vg =15V
DEFINITIONS
R = Load resistor to GND; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; see AC F INPUT PULSE REQUIREMENTS
AMILY
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | triy | tryL
Ry = Termination resistance should be equal to Zgyt of pulse 54/74F 30V IMHz 500ns 26ns | 2608
generators. . . .

5-102 Signetics



LOGIC PRODUCTS

COUNTERS

FAST 54/74F160A, 54/74F161A, 54/74F162A, 54/74F163A

* Synchronous counting
and loading

e Two Count Enable inputs
for n-bit cascading

¢ Positive edge-triggered
clock

e Asynchronous reset
(F160A, 'F161A)

¢ Synchronous reset
('F162A, 'F163A)

* High-speed synchronous
expansion

* Typical count rate of
125MHz

DESCRIPTION
Synchronous presettable decade ('F160A,

’F160A, '’F162A BCD Decade Counter
’F161A, ’F163A 4-Bit Binary Counter

TYPE TYPICAL fyyax TYPICAL S:..er:":; CURRENT
74F160A
74F161A
74F162A
74F163A

ORDERING CODE

COMMERCIAL RANGES

MILITARY RANGES

PACKAGES |\ =5V 5% To=0°C 1o +70°C | Voo =5V = 10%; Ta= ~ 55°C to +125°C
. N74F160AN  N74F161AN
Plastic DIP N74F162AN » N74F163AN
. N74F160AD * N74F161AD
Plastic SO N74F162AD » N74F163AD
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

’F162A) and 4-bit (F161A,’F163A) counters 54/74F (U.L.) LOAD VALUE
feature an internal carry look-ahead and PINS DESCRIPTION High/Low High/Low
can be used for high-speed counting. Syn-
chronous operation is provided by having CEP gour:lt Frablf 1.0/1.0 20pA/0.6MA
all flip-flops clocked simultaneously on arallel Inpu
the positive-going edge of the clock. The Count Enable
Clock input is buffered. CET Trickle Input 1.012.0 204A11.2mA
The outputs of the counters may be preset Clock Pulse Input 1.01 20,A/0.6MA
to HIGH or LOW level. A LOW level at the cP (Active Rising Edge) one e
Parallfel Enable (PE) input disables the Asynchronous
counting action and causes the data at the MR Master Reset Input 1.0/1.0 204A/0.6mA
Dy-D3 inputs to be loaded into the counter (Active LOW)
on the positive-going edge of the clock
(providing that the setup and hold require- SR Synchronous Reset 1.0/2.0 204A/1.2mA
ments for PE are met). Preset takes place Input (Active LOW)
regardless of the levels at Count Enable Do-D3 Parallel Data Inputs 1.0/1.0 204A/0.6mMA
(CEP, CET) inputs.
_ BE Parallel Enable Input 1.0/2.0 20,A/1.2MA
A LOW level at the Master Reset (MR) in- (Active LOW) e R
put sets .all four outputs of the flip-flops Qp-Qs Flip-Flop Outputs 50/33 1.0mA/20mA
(Qg-Qg) in 'F160A and 'F161A to LOW -
levels, regardless of the levels at CP, PE, TC Terminal Count Output 50/33 1.0mA/20mA
CET and CEP inputs (thus providing an  noTe
asynchronous clear function). One (1.0) FAST unit load is defined as: 204A in the HIGH state and 0.6mA in the LOW state.
PIN CONFIGURATION LOGIC SYMBOL
— 8 3 4 5 6
= =i L]
cp [Z] 5] TC
0 [3] 2] 0 PE Dy Dy D D3
o, (] 7] o o el
o2 5] - 10 CET TC 15
2—cp
b3 €] [11] 0y .
cep [7] 70] CET 1—O[*MR Qp Q; Q; Qg
— Vgg = Pin 16
GND [E] 5] PE GND=Pin 8
*SR for 'F162A and "F163A “SRfor’F162Aand 'F163A M 13 12 11
Signetics 5-103




LOGIC PRODUCTS

COUNTERS

FAST 54/74F160A, 54/74F164A, 54/74F162A, 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 (Qy~-Qs) 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 CEP .inputs. This syn-
chronous reset feature enables the
designer to modify the maximum count
with only one external ‘NAND gate (see
Figure A).

The carry look-ahead simplifies serial
cascading of the counters. Both Count
Enable 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 Qq. 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-

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

tions should be avoided: transition.
LOGIC SYMBOL (IEEE/IEC)

'F160A 'F161A ’F162A "F163A
1 CTRDIV10 CTR4 y CTRDIV10 ' CTR4
Q_B R ;_m R s_h 2R g—h 2R
;_.B M1 _7_5 M1 7_|§ M1 7—5 M1
0] G3 breany G3 T G3 brenn G3
—G4 1 lea ——4Ga ——aa
2 tlean,3, a4 2 c21, 3,4+ 2 con a4 2 C211,3,4+
3_'1_,20 ALl 3 1, 2D |14 3___7'20 | 14 3-4 20 _l._1.4
4 13 4 13 4 13 4 13
— - — — — — —
5 12 5 12 5 12 5 12
6 1" 6 11 6 1" 6 "
— — — — — — — —-

) 1
4CT=9 ——E 4CT=15 ‘—1—5' 4CT=9 '—15 b——|4CT=15 ’_5

STATE DIAGRAMS

Logic Equations: Count Enable =CEP ¢ CET  PE

’F160A, 'F162A

TC=Qy* Q7 * Q,* Qg * CET

Logic Equations: Count Enable=CEP ¢ CET ¢ PE

TC=Q[,°Q1 'Qg‘Qg’CET

’F161A, 'F163A

5-104

Signetics




LOGIC PRODUCTS

COUNTERS FAST 54/74F160A, 54/74F161A, 54/74F162A, 54/74F163A

LOGIC DIAGRAM, 'F160A, ’F162A

Do Dy Dy D3

v o I_
h
E TC
’F160A
_ ONLY Lo,
cP T
cp—4—Po—r—> | 4 L
—]
|
L
60 DETAIL A DETAIL A DETAIL A
{ N i
| L DETAIL A i
MR (F1604) :
SR ('F162A) Qo Q Q2 Q3
Please note that this is provi only for the ing of logic ions and should not be used to estimate propagation delays.

LOGIC DIAGRAM, 'F161A, ’F163A

Do Dy D2 D3

v
?l ' TC
cP

'F161A
ONLY . Lo,
¢ i
cP——Po—t—n» i 1
—|
{ D CP D
Co o g
Qo DETAIL A DETAIL A DETAIL A
+— 0 Qo
= -
DETAIL A
MR (F1614) b P
SR (F163A) Qo Q Q; Q3
Please note that this diagram is provided only for the g of logic op i 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

MODE SELECT—FUNCTION TABLE, 'F160A, 'F161A

INPUTS OUTPUTS

OPERATING MODE — —
MR CP | CEP | CET PE D, Q, TC
Reset (Clear) L X X X X X L L
H ! X X [ | L L
Parallel Load H ' X X | h H (@)
Count H t h h ht) X |count| (a)
R H X 1) X he©) X q (a)
Hold (do nothing) H X X 1(6) hee) X q: L

MODE SELECT—FUNCTION TABLE, ’F162A, ’F163A

INPUTS OUTPUTS

OPERATING MODE — —
MR CP | CEP | CET PE D, Q, TC
Reset (Clear) ! t X X X X L L
h 1 X X | I L L
Parallel Load h | X X \ h H «
Count h t h h h® X |count| (d)
. ht) X i X ht) X d
Hold (do nothing) h® X X @ h X g: (L)

H = HIGH voltage level steady state.

L = LOW voltage level steady state.

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition.

| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition.

X = Don’t care.

q = Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition.
1 = LOW-to-HIGH clock transition.

NOTES

(a) The TC output is HIGH when CET is HIGH and the counter is at Terminal Count (HHHH for 'F161A and HLLH for
"F160A).

(b) The HIGH-to-LOW transition of CEP or CET on the 'F160A and 'F161A should only occur while CP is HIGH for con-
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 for
'F163A).

(e) The HIGH-to-LOW transition of CEP or CET on the 'F163A should only occur while CP is HIGH for conventional
operation.

(f) The LOW-to-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 the device.
Unless otherwise noted, these limits are over the operating free-air temperature range.)

PARAMETER 54F 74F UNIT
Veo Supply voltage —-05to +7.0 -05to0 +7.0 \"
Vin Input voltage -05to +7.0 —-05to +7.0 \'
Iin Input current —-30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -05to0 +V¢c -05to +V¢e \
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55to +125 0to 70 °C
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COUNTERS FAST 54/74F160A, 54/74F161A, 54/74F162A, 54/74F163A

s —

RECOMMENDED OPERATING CONDITIONS

54/74F
PARAMETER UNIT
Min Nom Max
v Supol " Mil 45 5.0 5.5 \
u voltage
ce pply voltag Com'l 475 5.0 5.25 v
Viy HIGH-level input voltage 2.0 \ :
Vi LOW-level input voitage 0.8 v
(I Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL 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.)

1 54/74F160A, 'F161A, 'F162A, ’F163A
PARAMETER TEST CONDITIONS - 7 UNIT
Min Typ Max
Voo = MIN, Vi = MIN Mil 25 3.4 v
Y HIGH-level output voltage cc H J
o P g ViL=MAX; lop= MAX Com’l 2.7 34 v
Vee = MIN, V) = MAX mil 0.5 \
\Y LOW-level output voltage cc » FiL !
o P o Vi = MIN, lo, = MAX Com' 035 05 v | M
Vik Input clamp voltage Vee=MIN, =1k -0.73 -12 v
Input current at maximum CET, SR, PE 0.1 mA
| X Voo = MAX, V,=7.0V
! input voltage ce ! Other inputs 0.1 mA
) CET, 3R, PE 20 uA
hy  HIGH-level input current Vo= MAX, V=27V -
Other inputs 20 wA
. CET, SR, PE -1.2 mA
I, LOW-level input current Veo=MAX, V= 0.5V -
Other inputs -0.6 mA
los  Short-circuit output current® Voo = MAX —-60 —150 mA
lcch Al outputs HIGH 50 mA
lcc  Supply current? (total) Voo = MAX
lcoL  All outputs LOW -50 mA

NOTES

[RR RN

»

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
. All typical values are at Vog=5V, To=25°C.
. Not more than one output should be shorted at a time. For testing Igg, 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 rgadings in other parameteggsts. In any sequence of parameter tests, log tests should be performed last.

IccH is measured with PE input HIGH, again with PE input LOW, all other inputs HIGH and outputs open. Icc|_is measured with Clock input HIGH, again with Clock input LOW,
all other inputs LOW and outputs open.

Signetics 5-107



LOGIC PRODUCTS

COUNTERS

FAST 54/74F160A, 54/74F161A, 54/74F162A, 54/74F163A

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 Tas Vee Tas Vee
Vec= +5.0V Mil Comv’l
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF Cy = 50pF UNIT
R, = 5000 R, = 5000 R, = 5000
Min | Typ | Max [ Min | Max | Min | Max
fuax  Maximum clock frequency Waveform 1 100 MHz
tp,y  Propagation delay Waveform 1, 35 55 75 35 8.5 ns
tew. CPtoQ, PE = HIGH 45 | 75 10 45 11
tpiw  Propagation delay Waveform 1, 4.0 6.0 8.5 4.0 9.5 ns
tphe CPtoQ, PE=LOW 4.0 6.0 8.5 4.0 9.5
tpiy  Propagation dela: 5.0 14 5.0 15
te.  CPto TC - Waveform 1 5.0 14 so | 15| M
tpy  Propagation delay 25 45 75 25 8.5
ter.  CETtoTC Waveform 2 25 |45 | 75 25 | 85| "
Propagation delay
teHL MR to Q, (F160A, 'F161A) Waveform 3 5.5 9.0 12 5.5 13 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC SETUP REQUIREMENTS
54/74F 54F 74F
JA= + 25°C\>I TAthC Té, Vclc
ce= +5.0 om’
PARAMETER TEST CONDITIONS C_=50pF C_=50pF C, = 50pF UNIT
R = 5000 R, = 5000 Ry = 5000
Min | Typ | Max | Min | Max | Min | Max
ts(H)  Setup time, HIGH or LOW 5.0 5.0
t(l) D, to CP Waveform § 5.0 5.0 ns
th(H)  Hold time, HIGH or LOW _ 2.0 20
to) D, to CP Waveform 5 20 20 ns
t((H)  Setup time, HIGH or LOW 1 115
t(l) PEorSRtoCP Waveform 5 or 6 50 6.0 ns
th(H) Hold time, HIGH or LOW 2.0 20
tyl) PEor SR to CP Waveform 5 or 6 0 0 ns
ty(H) Setup time, HIGH or LOW 1 11.5
tyl) CET or CET to CP Waveform 4 5.0 6.0 ns
th(H)  Hold time, HIGH or LOW 2.0 2.0
tol) CEP or CET ro CP Waveform 4 0 0 ns
tw(H) Clock pulse width (load), 5.0 5.0
tw(l) HIGH or LOW Waveform 1 5.0 5.0 ns
tw(H) Clock pulse width (count), 4.0 40
tw() HIGH or LOW Waveform 1 6.0 7.0 ns
MR pulse width LOW
tw(l) (F160A, "F161A) Waveform 3 5.0 5.0 ns
Recovery time, MR to CP
trec (F160A, 'F161A) Waveform 3 6.0 5.0 ns
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LOGIC PRODUCTS

COUNTERS FAST 54/74F160A, 54/74F161A, 54/74F162A, 54/74F163A
AC WAVEFORMS
CLOCK TO OUTPUT DELAYS, MAXIMUM PROPAGATION DELAYS
FREQUENCY, AND CLOCK PULSE WIDTH CET INPUT TO TC OUTPUT

TN
=

CET Vm Vm

n
TC Vv \/
™ ™M
tPLH H tPHL
TC % Vm Vm

Waveform 1 Waveform 2

MASTER RESET PULSE WIDTH, MASTER RESET
TO OUTPUT DELAY AND MASTER RESET CEP AND CET SETUP
TO CLOCK RECOVERY TIME ('F160A, 'F161A) AND HOLD TIMES

=P ANo CET T w XN\ 2777

I_M

m.|7z m I‘"‘"’ th=0 G} th=0
Waveform 3 Waveform 4
PARALLEL DATA AND PARALLEL ENABLE SYNCHRONOUS RESET SETUP,
SETUP AND HOLD TIMES PULSE WIDTH AND HOLD TIMES ('162, *163)
o % AN
et sa.ww V™ l“'w(nm X

CPN

[ t4(H)
th=0 th=0
cp m m

Waveform 5 Waveform 6

VM=15V
The shaded areas indicate when the input is permitted to change for predictable output performanc: 0.
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LOGIC PRODUCTS

COUNTERS

FAST 54/74F160A, 54/74F161A, 54/74F162A, 54/74F163A

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
- L w P AMP (V)
vce
NEGATIVE | XYM ™
PULSE 10% 10%4 ov
7 \7
PULSE N DT ouT - L—ITHL(M) ITLH(t) —= —
GENERATOR i
— l——tm«m THL—]
AMP (V)
90% 90%-) i
RY CL RL POSITIVE
PULSE VM M
10% w | k10% ov
DEFINITIONS Ym=15V
Ry = Load resistor to GND; see AC CHARACTERISTICS for value.
C| = Load capacitance includes jig and probe capacitance; see AC INPUT PULSE REQUIREMENTS
FAMILY
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | triy | truL
Ry = Termination resistance should be equal to ZoyT of pulse
generators. 54/74F 3.0v 1MHz 500ns 2.5ns 25ns
APPLICATION
+Vee
PE Dp Dy D D3
CEP
CET 54/74F163A TC
CLOCK——] CP
MR Q Q@ Q Q3
TERMINAL COUNT =6
Figure A
SYNCHRONOUS MULTISTAGE COUNTING SCHEME
H=ENABLE COUNT __&l]ll &ll]l ‘thll lllll
L =DISABLE COUNT C:PE Do Dy D2 D3 - c:: Do D1 D2 D3 L.. :: Do D1 D2 D3 L] c:§ Do Dy D2 D3 L] C:PE Do Dy D2 D3
H=ENABLE COUNT CET TC CET TC CET TC CET TC CET TC
L=DISABLE COUNT o I P I P I P P
MR Q0 Q1 QG2 Q3 —OfMR Q0 Q1 Q2 Q3 —o| MR Qo0 Q1 Q2 Q3 —of MR Q0 Q1 Q2 Q3 —of MR Qo0 Q1 Q2 Q3
|RER PO P R FITT
Figure B
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LOGIC PRODUCTS

SHIFT REGISTER FAST 54/74F164
8-Bit Serial-In Parallel-Out Shift Register
* Gated Serial Data inputs TYPICAL SUPPLY CURRENT
e Typical shift frequency TYPE TYPICAL fuax (Total)
of 90MHz 74F164 90MHz 33mA
¢ Asynchronous Master
Reset y
. Fully buffered Clock and ORDERING CODE ‘

Data inputs

PACKAGES COMMERCIAL RANGES MILITARY RANGES
¢ Fully synchronous Veo=5V £5%; Ta=0°Cto +70°C | Voo =5V % 10%; Ta= —55°C to +125°C
data transfers Plastic DIP N74F164N
Plastic SO N74F164D
Ceramic DIP
DESCRIPTION Ceramic LLCC
NOTE

The 'F164 is an 8-bit edge-triggered shift SO package is surface-mounted micro-miniature DIP available 1984.
registerwith serial data entry andan output LLCC is 20-pin surface-mounted leadless chip carrier.

from each of the eight stages. Data is entered

serially through one of two inputs (Dg, or

Dgp); 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 54/74F (U.L. LOAD VALUE
together or an unused input must be tied PINS DESCRIPTION Highllfow ) High/Low
HIGH.

Dgar Dy Data Inputs 1.0/1.0 204A/0.6mA
Data shifts one place to the right on each Clock Pulse Input 5
LOW-to-HIGH transition of the Clock (GP) | CP (Active Rising Edge) 1010 204AI0.6mA e
input, and enters into Qg the logical AND of _—

Master Reset Input

the two Data inputs (Dga+Dgp) that existed MR ) 1.01.0 20,A/0.6mA
one setup time before the rising clock edge. (Active Low)
A LOW level on the Master Reset (MR) input Q-Q; Outputs 50133 1.0mA/20mA

overrides all other inputs and clears the g7

register asynchronously, forcing all outputs  one (1.0) FAST unit load is defined as: 204A in the HIGH state and 0.6mA in the LOW state.
LOW.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
o o
Dgq [1] (4] vee 1 —{0s N P

Psp [ [ o7 2 —{Dgp ] C
0 (5] (2] Qg s — cp ;_ & J o 2
Qq [@] (1] Qg MR Qo Qj Oz Q3 Q4 Q5 Qg Q7 ] | 4
5
o [ el os T o
Q3 6] 9] MR 9 3 4 5 6 10 11 12 13 | 10
GNo [7] [e]cp Veg = Pin 14 _:;
GND=Pin 7 [ 13
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SHIFT REGISTER

FAST 54/74F164

LOGIC DIAGRAM

(1) Dgq

:D— p als—o o D a b a b a D o o a b a
2) Dgp
a8 F> Rp r> Ro [°> Rp r> Rp FP Rp r> Rp |'0> Rp
%] [*] Q
@S D | 9 9 | [ | ? | T
MR
@ —>o-
Qp Qq Q2 Q3 Q Qs Qg Q7
3 @) &) ) (10 (1) 12 (13
Vge =Pin 14
GND=Pin7
MODE SELECT—TRUTH TABLE
H = HIGH voltage level.
OPERATING MODE INPUTS OuTPUTS h = HIGH voltage level one setup time prior to the LOW-
MRIicp!|D D, Q Q — Q to-HIGH Clock transition.
sa sb 0 1 7 L = LOW voltage level.
Reset (Clear) L X X X L L —_ L | = LOW voltage level one setup time prior to the LOW-
to-HIGH Clock transition.
H ! | ! L Jo - Qg q = Lower case letters indicate the state of the refer-
. H 1 | h L do — ds enced input (or output).one setup time prior to the
Shift H t h | L q —_ q LOW-to-HIGH Clock transition.
H 1 h h H 0 6 X =Don’t care.
S — G | = 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
Voo Supply voltage -05t0 +7.0 -05t0 +7.0 \
Vin Input voltage —05to +7.0 -05to +7.0 "
Iin Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -05to + Ve ~-051t0 + Vg v
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55t0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER Sairar UNIT
Min Nom Max

Vee Supply voltage Mil 45 5.0 5.5 \

Com’l 4.75 5.0 5.25 v

Vin HIGH-level input voltage 2.0 \

Vi LOW:-level input voltage 0.8 v

g Input clamp current -18 mA

lon HIGH-level output current -1 mA

loL LOW-ievel output current 20 mA

Ta Operating free-air temperature il =% 125 <
Com’| 0 70 °C
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LOGIC PRODUCTS

SHIFT REGISTER

FAST 54/74F164

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

1 54/74F164
PARAMETER TEST CONDITIONS UNIT
Min | Typ? | Max
Vou HIGH-level output voltage Vee=MIN, \(,"L:::Alm‘ lon = MAX, Cr:rlr:‘l zj 2: :
Voo LOW-level output voltage Vge= MIN, Vi = MIN, V) = MAX, g = MAX 0.35 0.5 v
Vik Input clamp voltage Vee=MIN, =1k -073 | ~-1.2 \
I Input current at maximum input voltage Vo= MAX, V,=7.0V 5 100 A
M HIGH:-level input current Vgo = MAX, V= 2.7V 1 20 A
I LOW:-level input current Vgo = MAX, V,=0.5V -04 | -06 mA
los Short-circuit output current® Voo = MAX -60 | ~80 | —150 | mA
Ice Supply current® (total) Vo= MAX 33 50 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under ded ¢ o] ions for the ap ble type.

~

. All typical values are at Voo =5V, Tp = 25°C.

3. Not more than one output should be shorted at a time. For testing Jog, 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 tests. in any of

IS

APPLICATION

tests, log tests should be performed last.
. Measure Igc 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.

CLEAR ?
cLock i 4& L
cP MR cP MR
DATA Dsa Dsa
'F164 'F169
ENABLE Dsb H —] Dsb
Qo Q1 Q2 Q3 Q4 Q5 Qs Q7 Qo Q1 Q2 Q3 Q4 Q5 Qg Q7

Do Dy D2 D3 D4 D5 Dg D7

Here, two devices are combined to form

Dg Dg D1o D11 D12 D13 D14 D15

a 16-bit shift register.

The 'F164 can be cascaded to form synchronous shift registers of longer iength.

Signetics
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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 Tas Vee
Vee = +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, =50pF CL=50pF | C_=50pF UNIT
R, = 5000 R_=5000 | R =5000
. Min | Typ | Max | Min | Max | Min | Max
fmax Maximum Shift Frequency Waveform 1 80 90 80 MHz
tern Propagation Delay 45 | 6.0 | 8.0 45 | 9.0
. CPtoQ, Waveform 1 50 | 75| 10 50 | 11 | ns
Propagation Delay
t Yt Waveform 2 55 | 105( 13 8.5 14 ns
PHL MR to Q,
NOTE
Subtract 0.2ns from minimum values for SO package.
AC SETUP REQUIREMENTS
54/74F 54F 74F
TA-"—‘ +25°C TAv Vcc TA! Vcc
Vee = +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, =50pF C, =50pF Cy =50pF UNIT
R, = 5000 Ry = 5000 R, =5000
Min Typ Max Min Max Min Max
ts (H) Setup Time, HIGH or LOW 7.0 7.0
ts (L) A or B to CP 7.0 7.0 ns
Waveform 3
th (H) Hold Time, HIGH or LOW 1.0 1.0
th (L) AorBtoCP 1.0 1.0 ns
tw (H) ) 4.0 4.0
t (L) CP Pulse Width, HIGH or LOW Waveform 1 70 70 ns
tw(L) MR Pulse Width LOW Waveform 2 7.0 7.0 ns
Recovery Time
trec MR to C}l; Waveform 2 7.0 7.0 ns
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SHIFT REGISTER FAST 54/74F164

".

AC WAVEFORMS

CLOCK TO OUTPUT DELAYS AND MASTER RESET PULSE WIDTH, MASTER RESET TO
CLOCK PULSE WIDTH OUTPUT DELAY AND MASTER RESET TO
CLOCK RECOVERY TIME
1 ﬁ K A
[ e
cp fVM }__jﬁm \ twil)—= ‘roc-l
tw(H) L |
L.‘PHL—' tpLH~] o1 F'm R
Q ] ™ l"PHL"l
Qn * Vm /
Waveform 1 Waveform 2
DATA SETUP AND HOLD TIMES
cp
AORB
Q . \
n VM V™
Vg =15V
The shaded areas indicate when the input is permitted to change for predictable output performance. 5
Waveform 3 ...

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
\ ' y AMP (V)
9070 s 90% ()
vee
NEGATIVE [ K VM VM
PULSE N o
10% 10% ov
Vi 7
PULSE N DUT AT —= I———!THL(N) 'TLH('V)—‘I e
GENERATOR uT.
— l-—wu«m ITHLM)— e
AMP (V)
90% 90%.
RT CL RL POSITIVE
PULSE vm VM
10%A | 'w | K 10% ov
DEFINITIONS Ym=15v
R_ = Load resistor to GND; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; see AC INPUT PULSE REQUIREMENTS
FAMI|
CHARACTERISTICS for value. ALY mplitude | Rep.Rate | Pulse Width W | tTHL
Rt = Termination resistance should be equal to Zgyt of pulse
generators. 54/74F 3.0v 1MHz 500ns 2.5ns 25ns
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COUNTERS

e Synchronous counting
and loading
Up/down counting

¢ Modulo 16 binary counter
— 'F169

e 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,
the outputs may be preset to either level.

FAST 54/74F168, 54/74F169

’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

PACKAGES |, S Tam 1010 £ 70°C | Voo 5V £ 10%4 Tae = 3510 +125°C
Plastic DIP N74F168N ¢ N74F169N
Plastic SO N74F168D ¢ N74F169D
Ceramic DiP
Ceramic LLCC
NOTE
SO package is surface- d micro-mini DIP i 1984.

LLCC is 20-pin surface-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

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

PINS DESCRIPTION High/Low High/Low
=5 Count Enable Parallel Input

CEP (Active LOW) 1.01.0 20uA/0.6mMA
=== Count Enable Trickle Input

CET (Active LOW) 1.012.0 20uA/1.2mA

Clock Pulse Input

CcP (Active Rising Edge) 1.011.0 20pAI0.6mMA
Dy-Dy Parallel Data Inputs 1.0/1.0 20.A/0.6mA

5E Parallel Enable Input

PE (Active LOW) 1.0/1.0 20pA/0.6mA

uid Up-Down Count Control Input 1.0/1.0 20pAlI0.6mMA
Qo-Q3 Flip-Flop Outputs 50/33 1.0mA/20mA

= Terminal Count Output

TC (Active LOW) 50/33 1.0mA/20mA

NOTE

One (1.0) FAST uni

t load is defined as: 204A in the HIGH state and 0.6mA in the LOW state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
’F168 ’F169
CTROIVIO CTRa
2__Im1(CNTICOAD) M1[CNTILOAD]
_ 9 3 4 5 6 L__{m2 (uPIGOWN] M2 [UPIDOWN)
ud [T} 1§]Vee d | | L 1 04
cP = _PE Do D D. D. 19] 10
] ] T 1—uid ! 2 3 rrl=1les
0o (3] [12] @
2—{cp 2 _bizas
0, [«] 73] Q4 i TCjo—15 -1:>c5/1.f,s- b cs1,2,3-
0, [5] 2] @, m C C
D. 10—of CET 3 _h 143 ] 14
3 (6] [71] @3 - ™ a, a, Qs 7,50 v 1,50 v
cer(7] [10] CET T T T T 4] [v] SE R I vi—2
14 1 12 N
GND[E] (9] pE 8 5 b2 s -
Vee =Pin16 & = B = Y
GND=Pin8 —
3, acT=0p>1% 7,4c1'=o§j§
2,4CT=9 2,4CT=15|
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LOGIC PRODUCTS

COUNTERS

FAST 54/74F168, 54/74F169

Presetting is synchronous with the clock
and takes place regardiess of the levels of
the Count Enable inputs. A LOW level on
the Parallel Enable (PE) input disables the
counter and causes the data at the D, 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

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

with a duration approximately equal to the
HIGH level portion of the Qq output. This
LOW level TC pulse is used to enable suc-
cessive cascaded stages. See Figure A for
the fast synchronous muitistage counting
connections.

The 'F169A is identical except that it is a
Modulo 16 counter.

0y & D° —cp @

0

D (14) ag

>

P

|

D A1 0

1,@2

: ‘,: (12)02

D (‘1)os

—{CP Q
| L
»
J—
I
p—
D
{ —cp a

(1 5)?5

Vog =Pin 16
GND=Pin 8
( ) =Pin Numbers
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LOGIC PRODUCTS

COUNTERS FAST 54/74F168, 54/74F169

LOGIC DIAGRAM, 'F169

[~}

— | |
°°WD°"————§ e I Doz 00

n D | e ; Do

oA
L
—L
D {cp a Do—oz
’FD’ . 4] 12)

I

— ()

cP 2 Dc
>o

o O

-rl

= (1
UID“

5 TC

Voe = Pin 16
GND=Pin 8
() =Pin Numbers

SYNCHRONOUS MULTISTAGE COUNTING SCHEME

CPO>—
Ul
PE

PE Dy Dy Dy D
up 0 P P2 0s

cp
cep
CET qp Qy Q; Q3

= T T

PE D, D; Dz D.
uEE Do Dy Dz Dg

cp
CEP
CET Qp Q Q; Qg

T

TC TC

CET Qp Q; Qp Qg

T T

CET @y Q Q; Q3

LEAST SIGNIFICANT ) MOST SIGNIFICANT
4-BIT COUNTER 4-BIT COUNTER

Figure A
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LOGIC PRODUCTS

COUNTERS

FAST 54/74F168, 54/74F169

FUNCTIONAL DESCRIPTION

The 'F168 and 'F168 use edge-triggered
J-K-type flip-flops and have no constraints
on changing the control or data input sig-
nals in either state of the Clock. The only
requirement is that the various inputs at-
tain the desired state at least a setup time
before the rising edge of the Clock and re-
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-D; inputs enter the flip-flops on the
next rising edge of the Clock. In order for

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 TC
signal is derived by decoding the flip-flop
states, there exists the possiblility of de-
coding spikes on TC. For this reason the
use of TC as a clock signal is not recom-
mended (see logic equations below).

1) Count Enable=CEP+CET+PE
2) Up: TC = Qg+Q4+(U/D)+CET
3) Down: TC= Qy+Q;+Qp+Q;+(U/D)-CET

MODE SELECT TABLE

STATE DIAGRAMS

'F168

——-= COUNT DOWN
—— COUNT UP

counting to occur, both CEP and CET — Act Riel
must be LOW and PE must be HIGH; the | PE |CEP| CET | UID cccl'm :nEd sing
U/D input then determines the direction of ock kdge
counting. The Terminal Count (TC) output L X]| X | X|Load(D,—Qp,)
is normally HIGH and goes LOW, provided H L L H Count Up
that CET is LOW, when a counter reaches (Increment)
zero in the Count Down mode or reaches 9 HIL L L Count Down
(15 for the 'F169) in the Count Up mode. (Decrement)
The TC output state is not a function of H H X X | NoChange (Hold)
the Coununable Parallel (CEP) input H X H X | No Change (Hold)
level. The TC output of the ‘.F168 dfscade H= HIGH Voltage Level
counter can also be LOW in the illegal | - Low voltage Level
states 11, 13 and 15, which can occur X =Immaterial —— > GOUNT DOWN
X = Don’t Care —— COUNT uP
MODE SELECT—FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE — — — =
CP uiD CEP CET PE D, Q, TC
t X X X I I L (a)
Parallel Load ! X X X | h H @)
Count Up 1 h | | h X Count Up (@)
Count Down ! [ | | h X Count Down (@)
) ! X h X h X Qn (a
Hold (do nothing) | X X h h X a H
H = HIGH voltage level steady state
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition
L = LOW voltage level steady state
| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition
X =Don't care
q = Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition
! = LOW-to-HIGH clock transition
NOTE __ _
a. The TC is LOW when CET is LOW and the counter is at Terminal Count. Terminal Count Up is (HHHH) and Terminal Count Down is (LLLL) for '169A.
The TC is LOW when CET is LOW and the counter is at Terminal Count. Terminal Count Up is (HLLH) and Terminal Count Down is (LLLL) for '168A.
Signetics 5.119
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LOGIC PRODUCTS

COUNTERS

FAST 54/74F168, 54/74F169

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 voitage . —-05t0o +7.0 -05to +7.0 \
Vin Input voltage -05t0 +7.0 -05to0 +7.0 \
Iin Input current —-30to +5 —-30to +5 mA
Vout Voltage applied to output in HIGH output state -05to + Ve —-05t0 + Ve \
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range —-55to +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER Sairak UNIT
Min Nom Max
Voo Supply voltage Mil 45 5.0 55 v
Com’l 4.75 5.0 5.25 Vv
Vi HIGH-level input voltage 2.0 \
Vi LOW:-level input voltage 0.8 \
ik Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL 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.)

' 54/74F168, 'F169
PARAMETER TEST CONDITIONS UNIT
Min Typ? Max
Vge=MIN, Vi =MIN Mil 25 3.4 \'
Vv HIGH-level output voltage cC » e J
on P o ViL=MAX, loy = MAX Com'l 2.7 34 v
v Vec=MIN, Mil 0.35 05 v
LOW-level output voltage Vi = MIN loL = MAX
oL , N
vi=MAX Com'l 0.35 05 v
Vik Input clamp voltage Vec=MIN, |, =k -0.73 -1.2 Vv
Input current at maximum PE input 100 uA
| h Vee = MAX V)=7.0V

: input voltage o =57 Tother inputs 100 WA

PE input 20 uA

Iy HIGH-level input current Voo = MAX V=27V CET input 20 A

Other inputs 20 uA

| LOW:-level input t V, MAX V,=0.5V CET input —12 mA
-level input curren = =0.

i P ce ! Other inputs -06 mA
log Short-circuit output current? Vee = MAX - 60 - 150 mA
lee Supply current? (total) Veo = MAX 50 75 mA

NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under re ded op i diti for the i type.

2. All typical values are at Voo =5V, Tp =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. |cc is measured after applying a momentary 4.5V, 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
|

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 Tas Vec
Voo = +5.0V Mil Com'l
PARAMETER TEST CONDITIONS & 2 SopF C.=50pF | C osopF | YNIT
Ry = 5000 Ry = 500Q R, = 5000
Min | Typ | Max | Min | Max | Min | Max
fuax  Maximum clock frequency Waveform 1 100 115 90 MHz
tpn  Propagation delay 3.0 6.5 8.5 3.0 9.5
ten.  CPto Q, (PE, HIGH or LOW) Waveform 1 40 | 90 | 115 40 | 130 ™
tpn  Propagation delay 5.5 120 | 165 55 17.0
te.  CPto TC Waveform 1 40 | 85 | 110 40 | 125 | ™
tpw  Propagation delay 25 45 6.0 25 7.0
tp.  CETt0TC Waveform 2 25| 60 | 80 25 | 90 | "
teuw  Propagation delay 3.5 85 1.0 3.5 125
tpw.  U/D to TC (F168) Waveform 3 40 | 125 | 16 40 [ 175 | ™
tpy  Propagation delay 35 8.5 11.0 3.5 125
to.  U/D to TC (F169) Waveform 3 40 | 80 | 105 40 | 120 | M
NOTE
Subtract 0.2ns from minimum values for SO package.
"AC SETUP REQUIREMENTS
54/74F 54F 74F
To= +25°C Tar Veo Tar Voo
Vo= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS &2 SonF C_=50F | G osopF | YNIT
R, = 5000 R, = 5000 R, = 5000
Min Typ Max Min Max Min Max
ty(H) Setup time, HIGH or LOW 4.0 40
t(l) D,toCP Waveform 4 40 40 ns
ty(H) Hold time, HIGH or LOW 3.0 3.0
t(L) D,toCP Waveform 4 30 30 ns
tyH) Setup time, HIGH or LOW 5.0 5.0
t(L) CEP or CET to CP Waveform 5 5.0 5.0 ns
to(H) Hold time, HIGH or LOW 0 0
twl) CEP or GET to CP Waveform 5 0 0 ns
ts(H) Setup time, HIGH or LOW 8.0 11.0
Se Waveform 4
t(l) PEtoCP avetorm 80 7.0 ns
to(H) Hold time, HIGH or LOW ) 0
tl) PEtoCP Waveform 4 0 0 ns
tg(H)  Setup time, HIGH or LOW 11.0 11.0
t{l) UID to CP (F168) Waveform 6 16.5 16.5 ns
tg(H)  Setup time, HIGH or LOW 11.0 1.0
t(l) U/D to CP (F169) Waveform 6 7.0 7.0 ns
tn(H) Hold time, HIGH or LOW 0 0
tyl) UDtoCP Waveform 6 0 0 ns
tw(H) CP puise width, 4.0 4.0
tw(l) HIGH or LOW Waveform 1 6.0 6.0 ns
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LOGIC PRODUCTS
COUNTERS

WAVEFORM (Typical Load, Count, and Inhibit Sequences)

lllustrated 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

FAST 54/74F168, 54/74F169

4. Count down to one, zero (minimum), nine, eight, and seven

—_—

—_— —_—

OATA e — —_——— —— —

INPUTS —_——— —— —
By :L

—_— —_—— e —— -

0 | — — —— — — — ——
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b
—
S
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]
! L LT
|
S [ r1 I
o _—T 1l 1' I
1
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[

— '
— —
c _
VT e e o 1 2 2 j2 | 1 0 s 8 7
| | le—— countvp——-fwinrisiro-] COUNT DOWN———
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LOGIC PRODUCTS

COUNTERS

FAST 54/74F168, 54/74F169

AC WAVEFORMS

Qpn

CLOCK TO OUTPUT DELAYS
AND CLOCK PULSE WIDTH

I————”'MAX ————’
°"_/—\2‘__/_\___
tw(H) —fe— tw(L)
'PHL 'PLH‘i

Q, AND TC & ;,é

Waveform 1

PROPAGATION DELAYS U/D CONTROL
TO TERMINAL COUNT OUTPUT

UIB:* Vm XVM

<P~ L'PLH»!

] M

Waveform 3
COUNT ENABLE SETUP AND HOLD TIMES

thiH)
t5(H)

m

NO CHANGE

form 5
Wave Vg =15V

PROPAGATION DELAYS CET INPUT TO
TERMINAL COUNT QUTPUT

m

+tPH I~

Waveform 2

PARALLEL DATA AND PARALLEL ENABLE
SETUP AND HOLD TIMES

> NIMMNIP AT

l"s th
e F : I 3 I-VM

th
cp M Vm
Waveform 4

UP/DOWN CONTROL SETUP AND

HOLD TIMES
////% N Ui N )
cP

,(H):l
th

m m

X X

Waveform 6

COUNT
up

COUNT

n DOWN

The shaded areas indicate when the input is permitted to change for predictable output performance
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COUNTERS FAST 54/74F168, 54/74F169

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
oY | w | #eow AMP (1)
vee
NEGATIVE | XYM m
PULSE 10% 10% w
PULSE N ut Vour — L—tmum TLHE)—=] |
GHNERATOR —] ATLH(t) ITHL(tY)—] to—
RY CL SR 90% 90%Y AMP M)
POSITIVE
PULSE vm VM
= = = = = = 10% ) L 10% ov
V=15V
DEFINITIONS
R = Load resistor to GND; see AC CHARACTERISTICS for value.
Cy = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | ty THL
Ry = Termination resistance should be equal to Zgyt of pulse B4/T4F 3.0V IMHz 500ns 26ns | 25ns
generators.
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LOGIC PRODUCTS

HEX D FLIP-FLOP

FAST 54/74F174

Six edge-triggered
D-type flip-flops

Three speed-power
ranges available
Buffered common Clock
Buffered, asynchronous
Master Reset

DESCRIPTION

The 'F174 has six edge-triggered D-type flip-
flops with individual D inputs and Q outputs.
The common buffered Clock (CP) and Master
Reset (MR) inputs load and reset (clear) all
flip-flops simultaneously.

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.

All outputs will be forced LOW independently
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.

PIN CONFIGURATION

Hex D Flip-Flop

TYPE

TYPICAL fyax

TYPICAL SUPPLY CURRENT
(Total)

74F174

100MHz

30mA

ORDERING CODE

PACKAGES |, oo Tam 0710 £ 70°C | Voo =5V # 10%0i Ty = - S54C o + 125°C
Plastic DIP N74F174N
Plastic SO N74F174D
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

54/74F (U.L.) LOAD VALUE
PINS DESCRIPTION High/Low HighlLow
Dyg-Ds Data Inputs 1.011.0 204A/0.6mA

Clock Pulse Input
CP (Active Rising Edge) 1.01.0 204A/0.6mA
—_ Master Reset Input
MR (Active Low) 1.01.0 20uA/0.6mA
Qy-Qs Outputs 50/33 1.0mA/20mA
NOTE:

One (1.0) FAST unit load is defined as: 204A in the HIGH state and 0.6mA in the LOW state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/NEC)

WA [7] 6] vee
Qo 2] 15] Qs
Do (3] 1] Dg
0, [4] [13] Dy
a; [5] [12] Q4
D, [€] [77] 0
e, [7] [10] 0,
GND [7] (9] cp

4 6 1" 13 14

1—0] MR

Dy D D3 Dy Dg

Q Q0 Q3 Q4 Qs

Voo =
GND=

Pin16
Pin 8

1D
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HEX D FLIP-FLOP FAST 54/74F174

LOGIC DIAGRAM

MR cP D Dy D, Dy D4 D
m @ (3 (@ ® (1) (13) (14)
LD Q L D Q L D a L D Q l__ D a D Q
L———opcP b cp b cp b cp eid b cp
Rp Rp Rp Rp Rp Rp
¥

Veo=Pin 16 |<2> l ) |(7) l (10) I (12) 5)
GND=Pin8 Qg Q4 Q2 Qg Qg Qg
() =Pin Numbers

FUNCTION TABLE

H =HIGH voltage level steady state
OPERATING INPUTS OUTPUTS h =HIGH voltage level one setup time prior to the LOW-
MODE MR to-HIGH clock transition.
MR|CP D" Q“ L =LOW voltage level steady state.
Reset (clear) L] X| X L | =LOW voltage level one setup time prior to the LOW-
Load “1"” H 1 h H to-HIGH clock transition.
“wp X =Don't care.
Load "0 H ! ! L 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 -05t0 +7.0 -05t0 +7.0 \
Vin Input voltage -05t0 +7.0 -05t0 +7.0 v
Iin Input current —-30to +5 -30to +5 mA
Vout Voltage applied to output in HIGH output state ~05t0 + Ve -0.5t0 + Vo \"
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55t0 +125 0to70 °C

RECOMMENDED OPERATING CONDITIONS

: 54174F
PARAMETER UNIT
Min Nom Max
v Suppl it Mil 45 5.0 55 \
oltage
ee upply voltag Com'l 475 5.0 5.25 v
Vin HIGH-level input voltage 2.0 ) \
Vi LOW:-level input voltage 0.8 Vv
I Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL LOW-level output current 20 mA
Mit ~55 125 °C
Ta Operating free-air temperature
GCom’l 0 70 °C
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LOGIC PRODUCTS
HEX D FLIP-FLOP FAST 54/74F474

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

PARAMETER TEST CONDITIONS' Sa/7aF174 UNIT
Min | Typ? | Max M
Vou  HIGH-level output voltage Veo=MiIN, \’,':—;'fw’m lon = MAX, C::,| zi 2:: z }
VoL LOW-ievel output voltage Voo = MIN, Vi = MIN, V) = MAX, lg_ = MAX 0.35 0.5 v
Vik Input clamp voltage Vee=MIN, =g -073 | -1.2 v
I Input current at maximum input voltage Vee=MAX, V,=7.0V 5 100 Py
M HIGH-level input current Vo= MAX, V= 2.7V 1 20 A
Iy LOW-level input current Veo= MAX, V,=0.5V -04 | ~06 | MA
los Short-circuit output current® Voo = MAX -60 | -80 | —150 | mA
lec Supply current? (total) Veo= MAX 30 45 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under r ded op ] { for the icable type.

[

All typical values are at Voo =5V, Tp=25°C.

. Not more than one output should be shorted at a time. For testing ipg, 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, g tests should be performed fast.

. lgc is measured after a momentary ground, then 4.5V is applied to clock, with 4.5V applied to all Data and MR inputs and all outputs open.

w

IS

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 Tas VCC 5
Vee = +5.0V Mil Com’l ]
PARAMETER TEST CONDITIONS C, = 50pF C, =50pF c.=s0pF | UNIT
R, = 5000 R, = 5000 R, = 5000
Min Typ Max Min Max Min Max
fmax Maximum Clock Frequency Waveform 1 80 100 80 MHz
tpLH Propagation Delay 3.5 5.5 8.0 3.5 9.0
. CPtoQ, Waveform 1 45 | 70 | 10 45 | 110 | ns
tpHL Propagation Delay
MR to Q, Waveform 3 5.0 10 14 5.0 15.0 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC SETUP REQUIREMENTS
54/74F 54F 74F
Ta= +25°C Tas Voo Tar Vcc
Vec = +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C =50pF C_ =50pF C, =50pF UNIT
RL = 5000 RL =5000 RL = 5000
Min Typ Max Min Max Min Max
ts (H) Setup Time, HIGH or LOW 4.0 4.0
() DntoCP Waveform2 | 49 40 ns
th (H) Hold Time, HIGH or LOW 0 0
t() DntoCP Waveform 2 0 0 ns
tw (H) . 4.0 4.0
t (L) CP Pulse Width, HIGH or LOW Waveform 1 6.0 6.0 ns
tw(L) MR Pulse Width LOW Waveform 3 5.0 5.0 ns
Recovery Time
trec MR to Cf)'; Waveform 3 5.0 5.0 ns
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HEX D FLIP-FLOP

FAST 54/74F174

AC WAVEFORMS

CLOCK TO OUTPUT DELAYS AND
CLOCK PULSE WIDTH

(1 o X Am \_
tpHL] LfPLH~|

Qp Vm

Vm

Waveform 1

DATA SETUP AND HOLD TIMES

Qn m ) ]

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

MR * fVM
«—-lw—-‘-imc.i

v
N
‘.npm_»l
Qp, *vu /

V=15V
Waveform 3

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS

vee
viN vout
PULSE
GENERATOR p.uT.
i J. ICL )
DEFINITIONS

R = Load resistor to GND; see AC CHARACTERISTICS for value.

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

Ry = Termination resistance should be equal to ZgyT of pulse
generators.

INPUT PULSE DEFINITIONS

} tw | AMP (V)
90%Y 90%
NEGATIVE | XYM ™
PULSE
% 10%
10 oA ov
— |- ITHL(tY) TLH(tr) —= f—
— TLH(t) THL(t) —| lo—
AMP (V)
30% 90% !
POSITIVE:
PULSE vm ]
o 10%
10%7" | w | 2 ov
Vn=15V
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude Rep. Rate Pulse Width tTLH tTHL
54/74F 30v 1MHz 500ns 25ns | 25ns
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LOGIC PRODUCTS
QUAD D FLIP-FLOP

¢ Four edge-triggered
D-type 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 D-type
flip-flop with individual D inputs and bothQ
and Q 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 D input, one setup time before the
LOW-to-HIGH clock transition, is transferred
to the corresponding flip-flop’s Q output.

All Q 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

FAST 54/74F175
Quad D Flip-Flop
TYPE TYPICAL fyay TYPICAL sl(JT:l:_J CURRENT
74F175 140MHz 22 5mA

ORDERING CODE

PACKAGES | i Tac 0°C10 £ 70°C | Voo =S # 10 Tac - 55°C 10 3 125°C
Plastic DIP N74F175N
Plastic SO N74F175D
Ceramic DIP S54F175F
Ceramic LLCC S54F175G
NOTE
SO package is surf: d micro-mini DIP 1984,

LLCC is 20-pin surface-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

54/74F (U.L) LOAD VALUE
PINS DESCRIPTION High/Low HighlLow
Do-D3 Data Inputs 1.011.0 20pA/0.6mA
Clock Pulse Input
CP (Active Rising Edge) 1.0/1.0 204A/0.6MA
—_— Master Reset Input
MR (Active Low) 1.011.0 204A/0.6mA
Qp-Qs True Outputs 50133 1.0mA/20mA
Qp- Qs Complement Inputs 50/33 1.0mA/20mA
NOTE:

One (1.0) FAST unit load Is defined as: 204A in the HIGH state and 0.6mA In the LOW state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/NEC)

MR 7] 6] Vee
Qo (2] 5] a3
Go 3] 4] Q3
Dg [4] [13] 03
04 [5] 2] D2
a, 5] 1] 3,
Q [7] 0] Qz
ouo(z Bl

4 5 12 13

Do Dy D2 03

MR
"9 9 0y 0 @; G, 03 Qg

EI?IYTTT

2 L] 7 1 10 14 15

Vee =Pin 16
GND=Pin 8

L
1.

-
=)

JB
A

@

[@
-
a
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QUAD D FLIP-FLOP

LOGIC DIAGRAM

FAST 54/74F175

MR cP D D, D,
) (] @ () (12)

L

D3
(13)

‘————OpCP ——Op CP —Op CP ——Op CP
RD°0*| RDQO—I RDQO_’ Rp @
@ (@ © |m an] a0 L)
Voo =Pin 16 Q Qg @y 04 Q; 0 Q; Q3
GND=Pin 8
( ) =Pin numbers
MODE SELECT—FUNCTION TABLE
OPERATING MODE INPUTS OUTPUTS H = HIGH voltage level steady state.
ﬁ CP D Q, 6 h = HIGH voltage level one setup time prior to the LOW-
n n n to-HIGH clock transition.
Reset (clear) L X X L H L = LOW voltage level steady state.
. | = LOW voltage level one setup time prior to the LOW-
Load “1 H 1 h L to-HIGH clock transition.
i X = Don't care.
Load “0 H ! ! L H 1 = 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
Ve Supply voltage ~05t0 +7.0 -05t0 +7.0 \"
Vin Input voltage -05to +7.0 -05t0 +7.0 \
Iin Input current -30to +5 —-30to +5 mA
Vout Voltage applied to output in HIGH output state ~-0.51to +Vgo -05to + Ve \"
lout Current applied to output in LOW output state. 40 40 mA
Ta Operating free-air temperature range -55t0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SATaF UNIT
Min Nom Max
Vee Supply voltage Mil 4.5 5.0 5.5 v
Com’i 4.75 5.0 5.25 \
Viy HIGH-level input voltage 2.0 \"
Vi LOW:-level input voltage 0.8 v
Ik Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL LOW-level output current 20 mA
Ta Operating free-air temperature Mi =% 125 C
Com’l 0 70 °C
5-130
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LOGIC PRODUCTS

QUAD D FLIP-FLOP

FAST 54/74F175

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

] 54/74FI75
PARAMETER TEST CONDITIONS UNIT
Min | Typ? | Max
Vo= MIN, Vi = MAX, loy = MAX Mil 25 | 34 v
v HIGH:-level output voltage cc N » 'OH ’

o P o Vig=MIN Coml | 27 | 34 v
VoL LOW-level output voltage Voo = MIN, Vi = MIN, V), = MAX, I, = MAX 0.35 | 05 v
Vik Input clamp voltage Vee=MIN, =l -073 | -1.2 "

N Input current at maximum input voltage Voo = MAX, V,=7.0V 5 100 uA

Iy HIGH-level input current Vo= MAX, V=27V 1 20 A

I LOW:-level input current Vee=MAX, V,=0.5V -04 | -08 mA

los Short-circuit output current3 Voo = MAX -60 | -80 [ -150 | mA

lee Supply current* (total) Vee = MAX 225 34 mA
NOTES

thereby cause invalid readings in other parameter tests. in any sequence of parameter tests, lgg tests should be performed last.
4. With all outputs open and 4.5V applied to all Data and Master Reset inputs, Icc is 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.”)

. 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 Voo =5V, Tp=25°C.

3. Not more than one output should be shorted at a time. For testing Igg, 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

54/74F 54F 74F
Ta= +25°C Ta Ve Tas Vee
Vec = +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, =50pF C, =50pF Cy = 50pF UNIT
R, =500Q R = 5000 R =5000
Min Typ Max Min Max Min Max
frmax Maximum Clock Frequency Waveform 1 100 140 100 100 MHz
tpLH Propagation Delay 4.0 5.0 6.5 3.5 8.5 4.0 7.5
ti.  CPtoQ,or Gy Waveform 1 40 | 65 | 85 | 40 | 105 | 40 | 95 | ™
Propagation Delay
tpHL MR to Q, Waveform 3 4.5 9.0 11.5 45 15 4.5 13 ns
Propagation Delay
teLH MR to Q,, Waveform 3 4.0 6.5 8.0 4.0 10 4.0 9.0 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC SETUP REQUIREMENTS
54/74F 54F 74F
TA = +25°C TA! Vcc TA! ch
Vec = +5.0V Mit Com’l
PARAMETER TEST CONDITIONS C_ =50pF Cy =50pF C_=50pF UNIT
RL = 5000 RL =5000 RL = 5000
Min Typ Max Min Max Min Max
ts (H) Setup Time, HIGH or LOW 3.0 3.0 3.0
t() DntoCP Waveform2 | 34 3.0 30 ns
th (H) Hold Time, HIGH or LOW 1.0 1.0 1.0
th(L)  DntoGP Waveform 2 10 10 10 ns
ty (H) : 4.0 40 4.0
tu (L) CP Pulse Width, HIGH or LOW Waveform 1 50 5.0 5.0 ns
ty(L) MR Pulse Width LOW Waveform 3 5.0 5.0 5.0 ns
Recovery Time
trec MR to CP Waveform 3 5.0 5.0 5.0 ns
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LOGIC PRODUCTS

QUAD D FLIP-FLOP FAST 54/74F175

AC WAVEFORMS

CLOCK TO OUTPUT DELAYS
AND CLOCK PULSE WIDTH

g MAX — MASTER RESET TO OUTPUT DELAY,
Fw Yewool v, MASTER RESET PULSE WIDTH, AND
cp ‘ ' - MASTER RESET RECOVERY TIME

tPHL ] PLH |

" !K Ym vV,

Ao _
tPLH tPHL -\Lﬂ " \ im———

T e VM

Wavoform 1 w —"—’!’ trec
DATA SET-UP AND HOLD TIMES cp VM
|' tPHL —]
ST Xw
thiL) “'PLH"
= v
o f' ™ N,;' ™
Waveform 2 Waveform 3

V=15V
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 INPUT PULSE DEFINITIONS
o ! tw oo AMP (V)
vee
NEGATIVE [ XYM ™
PULSE o
10% 10% ov
V| 7
PULSE N — L—m-mu) mu(m——l e
GENERATOR o
— I——!m«m THLID—] |
AMP (V)
90% 90%)
RT CL RL POSITIVE
PULSE VM M
10% . W | Ko g,
DEFINITIONS VM= 18V
R = Load resistor to GND; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; see AC INPUT PULSE REQUIREMENTS
FAMILY
CHARACTERISTICS for value. AN mplitade | Rep.Rate | PulsoWidth | trn | ‘AL
Ry = Termination resistance should be equal to Zgyt of puise
generators. 54/74F 3.0v 1MHz 500ns 25ns 2.5ns
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LOGIC PRODUCTS

ARITHMETIC LOGIC UNIT

Preliminary

* Provides 16 arithmetic
operations: ADD,
SUBTRACT, COMPARE,
DOUBLE, plus 12 other
arithmetic operations
Provides all 16 logic
operations of two
variables: Exclusive-OR,
Compare, AND, NAND,
NOR, OR, plus 10 other
logic operations

Full lookahead carry for
high-speed arithmetic
operation on long words
40% faster than 'S181
with only 30% ’S181
power consumption

DESCRIPTION

The 'F181 is a 4-bit high-speed parallel
Arithmetic Logic Unit (ALU). Controlled by
the four Function Select inputs (S,-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 54/74F181
4-Bit Arithmetic Logic Unit
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F181 7.0 ns 43 mA

ORDERING CODE

PACKAGES | | Wi Tac 0°C10 £70°C | Vo =V # 0% Tae - $5°C 10 4 125°C
Plastic DIP N74F181N
Plastic SO N74F181D
Ceramic DIP
Ceramic LLCC
NOTE
SO L is surf: d micro-mini; oIP 1984.

LLCC is 20-pin surface-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 5‘3'79 o L"’_“;‘;’h‘,’fo'fE

M Mode Control Input 1.0/1.0 20uA/0.6mA

Ag-As, Bp-B, Operand Inputs 1.01.0 204A/0.6mA
So-S3 Function Select Inputs 1.011.0 20pA/0.6mA

C, Carry Input 1.01.0 20xA/0.6mA
Fo-F3,A=B,C,,, | Outputs 50/33 1.0mA/20mA
G Carry Generate Output 50/33 1.0mA/20mA

P Carry Propagate Output 50/33 1.0mA/20mA

NOTE

One (1.0) FAST unit load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state.

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-

LOGIC SYMBOL

vice incorporates full internal carry look-
ahead and provides for either ripple carry
between devices using the C,, , 4 output, or
for carry lookahead between packages
using the signals P (Carry Propagate) and
G (Carry Generate). P and G are not af-
fected by carry in. When speed require-

LOGIC SYMBOL (IEEE/IEC)

By E 23] vee
R 2] (23] Aq
s3 3] 77] B4
s, [} 21] Ay
s1 [&] 0] B,
so [€] 6] A3
Cn[z E-BS
™[] 7]G
Fo @] [T6]Cn+a
4[] 5] %
F2 [0 [12]a=8
GND [12 73] Fs

ACTIVE HIGH OPERANDS
21 2

322 2120 1918

Ll 44 gl

AoBo A1By A2B2 A3B3
7 —0f Cn Cn+s Jo— 16
8—4M A=8 p— 14
6 —{sg GF— 17
5 —15¢

ST

a—]s; 2
3 —483 fo Fq Fa2 F3

| | | I

9 10 1 13

ACTIVE LOW OPERANDS

2 1 2322 2120 1918

44 44 44 44
AoBo A1Bt A2B2 A3 B3
7 —4c¢cn Cn+s — 16
8 —Jm A=B f—14
6 —4 so G lo— 17
5 —481
PR P e fo— 15
3—1%3F Fy F2  F3
Veg=Pin2a | T Y 9
GND=Pin12 9 10 1 13

s [ Aw
5 m s
5 |15
) md 17
3 KId T
3 co

2 _ta) paQ}—H
Iz da

e e
By b
o e
=
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LOGIC PRODUCTS

ARITHMETIC LOGIC UNIT

FAST 54/74F181

Preliminary

ments are not stringent, it can be used ina
simple ripple carry mode by connecting
the Carry output (C,, 4) signal to the Carry
input (C,) 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 C,, 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.

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.

Ch M Ay Bo A1 By A2 B2 As By
@ (a:l;) ‘17 1) (23) % (22) |21 (20)  |(19) (18)
So (6)
S1_ (5
S2 (4
— Sz ()
[ | i
Iy
T - |
Lt ol T I --[. tJ -L’-

To IRE) (1) Tan T3 Lo (16) o (7

Fo F1 A=B F2 F3 P Cn+a G
Voo = Pin 24
GND=Pin 12
( ) =Pin numbers
Pin 14 is O.C.
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LOGIC PRODUCTS
ARITHMETIC LOGIC UNIT FAST 54/74F181

MODE SELECT—FUNCTION TABLE

ACTIVE HIGH INPUTS ACTIVE LOW INPUTS
MODE SELECT INPUTS & OUTPUTS MODE SELECT INPUTS & OUTPUTS
LOGIC ARITHMETIC** LOGIC ARITHMETIC**
Sa | S2| S| S| m=n) M=L) (C,=H) Ss | Sa | St | So | m=n M=1)(C,=1)
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 AB minus 1
L L H H Logical 0 minus 1 _ L L H H Logical 1 minus 1
L H L L AB Aplus AB L H L L A+B A plus (A+B)
L H L H B (A + B) plus AB L H L H B AB plus (A +B)
L H H L AoB A minus B minus 1 L H H L AeB A minus B minus 1
L H H H | AB 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) i
H L L H AeoB A plus B H L L H AeB Aplus B :
H L H L B (A + B) plus AB H L H L B AB 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 L Logical 0 A plus A*
H H L H A+B (A+B) plus A H H L H AB AB plus A
H H H L A+B (A+B) plus A H H H L AB AB 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 2s complement notation.
SUM MODE TEST TABLE | FUNCTION INPUTS: 5,=5S;=45V,S,=S,=M=0V
OTHER INPUT, SAME BIT OTHER DATA INPUTS
PARAMETER | INPUT UNDER TEST OUTPUT UNDER TEST
APPLY 4.5V APPLY GND | APPLY 45V | APPLY GND
teLn = = Remaining =
tone A; B; None A and B Cq F;
tory = % Remaining =
tonL B; A; None Zand B C, F;
teLn -_ a Remaining =
touL Ai B; None None Aand B, C, P
tpLn =3 n Remaining =
tpHL Bi Ai None None Aand B, C, P
toLn N = Remaining Remaining =
tone A; None B; g A, c, G
teum T = Remaining Remaining =
topL B; None A B A C, G
teLn % = Remaining Remaining
trnL A; None B; B A C, Chis
torn g = Remaining | Remaining
tonL B, None A B A, Cy Chia
tpLu All All Any F
C s it
tont n None None x 5 orCy, s
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LOGIC PRODUCTS

ARITHMETIC LOGIC UNIT FAST 54/74F184
DIFF MODE TEST TABLE Il FUNCTION INPUTS: 5,=5,=4.5V,5)=S;=M=0V
PARAMETER INPUT UNDER TEST OTHER INPUT, SAME BIT OTHER DATA INPUTS OUTPUT UNDER TEST
APPLY 4.5V APPLY GND APPLY 4.5V | APPLY GND

::;,: Ki None Ei Remazining Re%'t’agmning -'gi

:::: B, A, None Rem;ining Re%wya(i_?:ng F

:::’: A None B None FP ;:?:i-g-fncgn P

:::t B, A None None - ;\3 2:‘: igf"gﬂ P

:::': A B; None None A_fl:r:daig’ingn G

:::: B None A None /l:‘ :r:daig‘ingn G

:::r: A, None B, Rem%ining Re_BnJ,aglning A=B

:::: E ;i None Remgjning Regag\r‘ing A=B

:i‘: A B, None None ;z::igjrgn Cnss

i:: B; None A None AB z:’: ig,incgn Crya

:z:’: C, None None y :::j 5 None o‘r\’&i
LOGIC MODE TEST TABLE Ili

o) A B None | None | SEEES L P | TSister

) B A Noe | Nene | ZEREE R | P Ssor

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 -05t0 +7.0 -05to +7.0 \
Vin Input voltage -05to +7.0 -05to +7.0 \
Iin Input current —-30to +1 -30to +1 mA
Vout Voltage applied to output in HIGH output state -0.5t0 + Vg -0.5t0 + Ve v
lour Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55to0 +125 0to 70 °C
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LOGIC PRODUCTS

ARITHMETIC LOGIC UNIT

RECOMMENDED OPERATING CONDITIONS

FAST 54/74F184

PARAMETER SamaF UNIT
Min Nom Max
Voo Supply voltage Mil 45 5.0 5.5 \%
Com’l 4.75 5.0 5.25 \%
Vin HIGH-level input voltage 2.0 \
Vo LOW-level input voltage 0.8 \"
ik Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL LOW:-level output current 20 mA
Ta Operating free-air temperature Ml -3 +125 C
Com’l 0 70 °C

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

” 54/74F181
PARAMETER TEST CONDITIONS UNIT
Min | Typ? | Max
Voe = MIN, Vi = MAX Mil 25 | 34 v
V HIGH-level output voitage cc P L " | lop = MAX
o P o Vin=MIN oH Com'l | 2.7 | 34 v
VoL LOW-level output voltage Veeo= MIN, Vi =MIN, V) = MAX, Ig, = MAX 0.35 0.5 \
Vik  Input clamp voltage Voo =MIN, | =1k -073 | -12 v
h Input current at maximum input voltage Ve =MAX, V= + 7.0V 5 100 A
Mode input 1 20 »A
A or B inputs 1 20 A
iy HIGH-level input current Vee=MAX | V=27V -
S inputs 1 20 nA
Carry input 1 20 A
Mode input 0.6 mA
A or B inputs 0.6 mA
he LOW:-level input current Ve = MAX V=0.5V -
S inputs 0.6 mA
Carry input 0.6 mA
lon HIGH-level output current Vig = MIN, V| = MAX, Vo =4.5V, A=B only 250 A
los  Short-circuit output current’ Vce = MAX Any output except A=B -60 | —80 |-150 | mA
! Supp! t4 (total V, MAX Note 4a &8 mA
u current? (total =
co  Supply (total e Note 4b 65 | mA
NOTES
1. For conditions shown as MIN or MAX, use the approp value specified under re d operating for the type.
2. All typical values are Voo =5V, Tp=25°C.
3. Not more than one output should be shorted at a time. For testing g, the use of high-speed test and/or pi d-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. lccis with the ing diti a. Sy gh S3, M, and A inputs are at 4.5V, other inputs grounded, all outputs open; b. Sg through S3and M inputs are a 4.5V,
other inputs grounded, all outputs open.
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PRODUCTS

ARITHMETIC LOGIC UNIT

FAST 54/74F184

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

54FI74F 54F 74F
’ Ta= +25°C, Tar Vec= Tas Vec=
PARAMETER TEST CONDITIONS Vee=+5.0V Mil Com
C_=50pF C,=50pF C =50pF

Min | Typ | Max | Min | Max | Min | Max
tey Propagation delay M =0V, Sum or Diff Mode 3.0 6.4 | 85 30| 125 | 3.0 9.5 ns
tpur Cot0Crig see Waveform 2 and Tables | and Il 30 | 6.1 | 80 30| 115 | 30 | 90
tpy Propagation delay M =0V, Sum or Diff Mode 30 | 67 | 85 30| 120 30| 95 ns
tpye C, to F outputs see Waveform 2 and Tables | and 1l 30 | 65| 85 301|120 3.0 | 95
tpiy  Propagation delay M=S8,=8,=0V, S4=5;=4.5V 30 | 567 | 75 30105 | 3.0 | 85 | ns
tpy. A or B inputs to G output Sum Mode, see Waveform2and Tablel | 3.0 | 58 | 7.5 30| 105 | 3.0 | 85
tpuy Propagation delay M=S8;=83=0V, S;=S,=4.5V 3.0 6.5 | 85 30| 12 3.0 9.5 ns
ten A or B inputs to G output Diff Mode, see Waveform3and Tablell | 3.0 | 73 | 95 | 3.0 | 135 | 3.0 | 105
tpn  Propagation delay M=8,=8,=0V, Sp=S;3=4.5V 30 | 50 | 7.0 30| 10 | 3.0 | 80 ns
tpyL A or Binputs to P output Sum Mode, see Waveform 2 and Table | | 3.0 55 7.5 3.0 | 105 | 3.0 8.5
tpy  Propagation delay M=S§y=83=0V, S;=8,=4.5V 40 | 58 | 75 40 | 105 | 40 | 85 ns
tpy. A or Binputs to P output Diff Mode, see Waveform 3and Tablell | 40 | 6.5 | 85 40 | 12 40 | 95
tpn  Propagation delay M=8,=8,=0V, Sg=S;3=4.5V 40 | 7.0 | 90 40 | 125 | 4.0 10 ns
teqL A or Bj inputs to F; outputs | Sum Mode, see Waveform 2 and Table | | 4.0 7.2 10 40 | 14 4.0 10
tpy Propagation delay M=8;=83=0V, S;=S5,=4.5V 45 8.2 1 45 | 155 | 45 12 ns
tpy A, or Bjinputs to F; outputs | Diff Mode, see Waveform3and Table Il | 45 | 5.0 | 11 45| 155 | 45 12
tpLy  Propagation delay M= 4.5V, Logic Mode 40 | 6.0 9 40 | 125 | 45 13 ns
teyL A or B;inputs to F; outputs see Waveform 2 and Table 11i 40 | 60| 10 | 40| 19 | 45 | 13
tpy Propagation delay M=0V, Sy=S;=4.5V, S;=S,=0V 7.0 10 13 70| 18 7.0 14 ns
tpy. AorBinputstoC,, 4output | Sum Mode, see Waveform 1 and Table! | 7.0 | 94 | 12 [ 70| 17 | 70 | 13
tpLw  Propagation delay M=0V, §y=83=0V, S;=5,=4.5V 70 {108 | 14 7.0 | 195 | 7.0 15 ns
tpy. AorBinputs to C, 4 output | Diff Mode, see Waveform 4 and Table Il | 7.0 10 13 70 | 18 7.0 14
ton  Propagation delay M=Sg=S;=0V, §;=S,=4.5V 11 | 185 | 27 13 | 1120 |
tpyL A orBinputs to A=B output | Diff Mode, see Waveform 3 and Table it | 70 | 98 | 125 | 7.0 | 175 | 7.0 | 135
teuy  Propagation delay _ 4.0 80 | 105 70| 155 | 40 |11.5
tpy. Any Aor B to Any F Sam Mode, see Waveforms 1and 2| 46 | 753 | 10 | 40| 14 |40 |11 |
tpuy  Propagation delay _ ’ 45 | 94 12 451 17 |45 | 13
tp. Any A or B to Any F Ditf Mode, see Waveforms 1and 2. | 5 | g4 | 13 | 45| 17 |45 |13 | "®

NOTE '

Subtract 0.2ns from minimum values for SO package.
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ARITHMETIC LOGIC UNIT

FAST 54/74F181

Preliminary

AC WAVEFORMS

ViN Ym m
Llpm_.| L'PLH"l
t
Vour Vm mo

Waveform 1

ViN \L'] m
L‘Pm.“ L'Pm—l
Vour m A
Waveform 2
VA m m
Vg vm Vm

Vour m M Vour \'] m
Vg =15V
Waveform 3 Waveform 4
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
0 | w | feow - AMPM
vee
NEGATIVE | XYM ™
PULSE 10% 10% ™
PULSE N DUT vour — L'THL(W ATLH(tr) —= f—
GENERATOR el
— ITLH(t) THLID— |
"’ l . 90% 90%) AMP (V)
POSITIVE
:[ PULSE M M
== = == = 10%4 - ka0 o,
V= 1.5V
DEFINITIONS
R = Load resistor to GND; see AC CHARACTERISTICS for value.
C| = Load capacitance includes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep. Rate Pulse Width 'TLH THL
Rt = Termination resistance should be equal to Zgyr of pulse 54174F 30V TMHZ 500ns 2605 | 2508
generators.
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CARRY LOOKAHEAD GENERATOR

FAST 54/74F182

Provides carry lookahead
across a group of four
ALU’s

Muiti-level lookahead for
high-speed arithmetic
operation over long

word lengths

DESCRIPTION

The 'F182 carry lookahead generator accepts
up to four pairs of active LOW Carry Propa-
gate (Pg, Py, Py, P3) and Carry Generate (Go,
Gi, Gy, Gy) signals and an active HIGH Carry
input (C,) and provides anticipated active
HIGH carries(Cp . x, Cn +y, Cn +2) across four

Carry Lookahead Generator

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74F182 21mA

ORDERING CODE

PACKAGES || oiTam 0°C10 £ 70°C | VgV 310%:Ty= - SsvGte 4 125°C
Plastic DIP N74F182N
Plastic SO N74F182D
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

groups of binary adders. The 'F182 also has PINS DESCRIPTION 54/74F (U.L.) LOAD VALUE
active LOW Carry Propagate (P) and Carry High/Low High/Low
Generate (G) outputs which may be used for Cn Carry Input 1.0/2.0 204AI1.2 MA
further levels of lookahead. - P o Inout
= = arry Generate Inputs
Go,G2 ; 1.0/14.0 20pA/8.4mA
The logic equations provided at the outputs (Active LOW)
are: = Carry Generate Input
Gy (Active LOW) 1.0/16.0 204A/9.6mMA
Cavx=Co+PaCa = Carry Generate Input
Cnsy=G1+P1Go=P1PoCy Gs (Active LOW) 1.08.0 20uA/4.8mA
Cpiz= G+ PG+ P,P,Go = = Carry Propagate Inputs
+ PP PoC,y Po,P4 (Active LOW) 1.0/8.0 20uA/4.8mA
G=G+ P3?2+ P3P,Gy+ P3P,P, Gy B, &a(:rtri);::-cg\fvg)ate Input 1.0/6.0 20,A/3.6mA
P=P3P,P,Py
= Carry Propagate Input
P; (Active LOW) 1.0/4.0 20,4A/2.4mA
The’'F182 can also be used with binary ALU’s
in an active LOW or active HIGH input oper- Cn+x=Cn+z Carry Outputs 50/33 1.0mA/20mA
and mode. The connections toand fromthe | = Carry Generate Output
h /3 1.0mA/20mA
ALU to the carry lookahead generator are G (Active LOW) 50133 OmA/20m
identical in both cases.
= Carry Propagate Output
P (Active LOW) 50/33 1.0mA/20mA
NOTE:
One (1.0) FAST unit load is detined as: 20uA in the HIGH state and 0.6mA in the LOW state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
CPG
&[0 7] Vee 43 211514 6 5 4 Neeo
2] B L4 YW 2 DNept N7
1 2 Po Go P1Gy P2 G2 P3Gy 15 _Nlce2 ce
Go 3] [12] G, e sp—1° 8 Neps
- - *n
Po[4 3]C
_ = [ -7 2 DNcao
GSE Ecn+x Cnax cn+y Cnsz 1 N cat 10
73 [E] mEe 1 T TN
5
0] oE 12 " 9 -2 MNcas coo b2
Ve =Pi
oNoLE] [0z aRD= ';Ii: :36 B 2:; y
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CARRY LOOKAHEAD GENERATOR

FAST 54/74F182

LOGIC DIAGRAM

FUNCTION TABLE

Cp Gg Po Gy Py
wyE (@ M @

G2 Py

a8

Gy Py

(]

1.
1T

L4
=
= =
=

2 )
Cn+x Cnsy

)
Cnsz

(19 (]

Ve = Pin 16
GND=Pin 8

{ ) =Pin numbers

INPUTS
C,| Go|Po|Gq| Py| G| Po|Gs| P3| Chu G|P
X|H|H L
L H]|x L
x|L|x H
HiX|L H j
x| x| x[H[H L
x| H{H|H]X L ;
LiH|{x]|H]|X L I
x| x|x|L|x H
xio|x]x|L H
Hix|{L|x]|L H
XX x[x|x[H]|H L
x| x|{x|H|H|H|X L
X|H|R{H|{Xx|H]|xX L
LiH|x{H|Xx]H]|xX L
x| x x| x|x|c|x H
x{x|x{olx|x]|c H
x{o|x{x|elx|t H
Hix|L|x|ofx|t H
X X|X|X|X|H[|H H
X X|x|H{H|H]|x H
X HiH|H|Xx]|H]|xX H
H HIX|HIX]|H|x H | ==
X x| x|{x|{x{c]|x L 5
X x|{x|L|x|x]|t L | ™
X clx|xfiolx|L L] | ===
L xio|xfolx|c L
H X X X H
X H X X H
X X H X H
X X X H H
L L L L L

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

APPLICATION
32-BIT ALU WITH RIPPLE CARRY BETWEEN 16-BIT LOOKAHEAD ALUs
Cn Cn
ALU* go—— ALU* Gp o———
®
Cn Cn n — Cn Cn+a
ALU* G ALU* G ALy G ALU*
P p P

“v

il

Po Go P4 G1P2 G2 P3Gg

Cn 'F182 G

Cn+x Cnsy Cnszp

99

Cn 'F182 clo—

Pp Go P1G1P2 G2 P3G3

*ALU’s may be either 'F181, 'F381 or 2901A.

Cnsx Cniy Caszp

[ O —
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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
Vee Supply voltage -05t0 +7.0 -05t0 +7.0 Vv
Vin Input voltage -05to0 +7.0 -05t0 +7.0 \
In Input current -30to +5 -30to +5 mA
Voutr Voltage applied to output in HIGH output state -0510 +Vee ~0.51t0 + V¢ '
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range —-55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER Sairar UNIT
Min Nom Max
Veo Supply voltage Mil 45 5.0 5.5 \Y
Com’| 4.75 5.0 5.25 \'
Viy HIGH-level input voltage 2.0 \"
ViL LOW:-level input voltage 0.8 \
hk Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL 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.)

" 54/74F182
PARAMETER TEST CONDITIONS - UNIT
Min Typ? Max
Voo = MIN, Vj_ = MAX, gy = MAX Mil 25 3.4 v
Vv HIGH-level output voltage ce v * OH ’

o P ¢ Vin=MIN Com'l | 27 3.4 v
Vou  LOW-level output voltage Vee= MIN, Viy=MIN, V) = MAX, I = MAX 0.35 0.5 v
Vik Input clamp voltage Vo= MIN, I= Ik -0.73 -12 \
I !nput current at maximum Voo = MAX, V= 7.0V 5 100 A

input voltage
iy HIGH-level input current Voo = MAX, V=27V 1 20 A
Cy -12 | mA
Gy, Gy -84 mA
G, -96 | mA
e LOW-level input current Vee= MAX, V= 0.5V ——
Gjy, Py, Py —-48 mA
P, -36 | mA
Py —24 mA
los Short-circuit output current3 Veeo = MAX - 60 —-80 - 150 mA
lcc  Outputs HIGH 18.4 28 mA
lce Supply current? (total) Vee = MAX
lcoL  Outputs LOW 235 36 mA
NOTES

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

. All typical values are at Voo =5V, Tp=25°C.

. Not more than one output should be shorted at a time. For testing lgg, 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, lgg tests should be performed last.

. Igc is measured with G_o, G_1 and‘G‘} inputs at 4.5V; all other inputs grounded and all outputs open.

w N

S
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CARRY LOOKAHEAD GENERATOR

FAST 54/74F182

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 Tas Ve Tas Vee
Vec = +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C, =50pF C_=50pF C_ = 50pF UNIT
RL = 5000 RL =500Q RL = 5000
Min Typ Max Min Max Min Max
tpLh Propagation Delay 3.0 6.6 8.5 3.0 10.5 3.0 9.5
toHL  Cnt0 Cpyx> Cnsys Cnaz Waveform 2 30 | 68| 90 | 30 | 11 | 30 | 10 ns
ten Propagation Delay 25 6.2 8.0 25 10.7 25 9.0
touL  Poy P1 OF P20 Gy Cosys Cnaz Waveform 1 20 | 37| 50 | 20 | 65 | 20 | 60 | ns
teLn Propagation Delay 25 6.5 8.5 25 10.5 25 9.5
o  Go» Gy O G210 Cpyr Cotys Craz Waveform 1 20 | 39| 52 | 20 | 65 | 20 | 60 ns
tpLH Propagation Delay 3.0 7.9 10.5 3.0 125 3.0 1
tp. Py PporPatoG Waveform 2 30 {60 ] 80 | 30 | 95 | 30 | 90 ns
tpLn Propagation Delay 3.0 8.3 10.5 3.0 125 3.0 115
tou.  Gnto G Waveform 2 30 |57 | 75 | 30 | 95 | 30 | 85 ns
tpLH Propagation Delay 3.0 5.7 75 3.0 1 3.0 8.5
tpy.  PntoP Waveform 2 25 |41 | 55 | 25 | 75 | 25 | 65 ns
NOTE
Subtract 0.2ns from minimum values for SO package.
AC WAVEFORMS
WAVEFORM FOR INVERTING OUTPUTS  WAVEFORM FOR NON-INVERTING OUTPUTS
ViN _%VM__—\VM_ viN vm Vm
L'pm~| |<'PLH>1 |<‘pm.~| l"‘PLH’l
V=15V
Waveform 1 Waveform 2
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
=\ | tw —| g AMP ()
vee
NEGATIVE [ XYM M
PULSE 10% 10% w
PULSE -~ vour L-'THL(") ITLH(tr) — —
GENERATOR | DUT.
Io—tm«m THU—
AMP (V)
90% 90%:
RT CL RL POSITIVE
PULSE M ]
:|: 10% - K10%__ oy
DEFINITIONS Vpm =15V
R = Load resistor to GND; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; see AC INPUT PULSE REQUIREMENTS
CHARACTERISTICS foi value. ALY mplitude | Rep.Rate | Puise Width ren | trh
Ry = Termination resistance should be equal to ZgoyT of pulse
generators. 54/74F 3.0V 1MHz 500ns 2.5ns 25ns
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COUNTERS | ' FAST 54/74F190, 54/74F191
’F190 Asynchronous Presettable BCD/Decade Up/Down Counter

High speed — 110MHz F191 Asynchronous Presettable 4-Bit Binary Up/Down Counter

typical fmax

Synchronous, reversible TYPE TYPICAL fyax TYPICAL S:JT':,':;];’ CURRENT
counting 74F190 38mA

’
BCD/decade — 'F190 74F191 38mA

4-bit binary — 'F191

Asynchronous parallel ORDERING CODE
load capability PACKAGES COMMERCIAL RANGES MILITARY RANGES
Count enable control for . Voo =5V £5%; Tp=0°Cto +70°C | Voc =5V = 10%; To = — 55°C to + 125°C
. Plastic DIP N74F190N ¢ N74F191N
synchronous expansion ,
. Plastic SO N74F190D e N74F191D
Single up/down control ,
input Ceramic DIP
Ceramic LLCC
DESCRIPTION NOTE
, ) S0 is surf d micro-miniature DIP available 1984.
The 'F190 is an asynchronously preset- LLCCis 20rp|i§| ::rface-mounted 'IT;:drlcess chip carrier.

table up/down BCD decade counter. It
contains four master/slave flip-flops with ~ INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

internal gating and steering logic to pro-
vide asynchronous preset and synchro- PINS DESCRIPTION 5‘::'74;:”:;') Lc:ﬁth_A:: E
nous count-up and count-down operation. — 970 9
The 'F191 is similar, but is a 4-bit binary CE Count enable input (active low) 1.0/3.0 20pA/1.8mA
counter. :
Clock pulse input
o .0/1.0 20pA/0.6mA
Asynchronous parallel load capability cp (active rising edge) v wARem
permns the counter to bg preset to any Dy-Ds Parallel data inputs 1.011.0 20pA/0.6mA
desired number. Information present on -
the parallel Data inputs (Dy-Ds) is loaded BL Asynchronous parallel load input 1.01.0 204A/0.6mA
into the counter and appears on the out- (active low)
puts when the Parallel Load (PL) input is (Vb) Up/down count control input 1.011.0 204A/0.6mA
LOW. As indicated in the Mode Select -
Table, this operation overrides the count- QE‘_Qa Flip-flop outputs 50/33 1.0mA/20kA
ing function. RC Ripple clock output (active low) 50/33 1.0mA/20pA
Counting is inhibited by a HIGH level on TC Terminal count output (active high) 50/33 1.0mA/20pA
the Count Enable (CE) input. When CE is NOTE
LOW, internal state changes are initiated. One (1.0) FAST unit load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
CTRDIViO CTR4
ey Unndes
5 5}
o1 (1] 7] Ve I B N o N
o [7] [75] Do — PL Dg Dy Dy D ’-‘I‘J:ca ) 1]‘jm .
o E E cp 5— U/ID RC p—13 1,24/1,2- 1,241,2-
-o - 24— CE q C 1 C
SEE 73] RC e relb—12 B o s-rp— Bdw o2
o (5] 2] 1c Q @ Q0 G ] | 2 | | 2|
Q2 [¢] [17] PT 3T 2F L ; 1| | & w0 | -
% 5] o] 22 2 | 7 s | | 7
anD [F] 5] 04 Vcg = Pin 16 ]
GND =Pin 8 2cT=012CT=9 -—-'—Z 2cT=02CT=9 —:2
1,2,4CT=0 ¥ 1,2,4CT =0
1,2,4(:7:9;' 1.§,nc1=v5i]’

5
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COUNTERS

FAST 54/74F190, 54/74F191

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 U/D 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 RC 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,

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

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.

N-STAGE COUNTER USING
RIPPLE CLOCK
DIRECTION o
CONTROL I_ L L
U0 RC P U0 Rcjo—--
ENABLE ———0 CE cE cE
cLock cp cp cp
Figure A
SYNCHRONOUS N-STAGE COUNTER
USING RIPPLE CARRY/BORROW
DIRECTION -
CONTROL L L
0o RC 0o RC 0o RCfo—--
ENABLE ———O0 CE &—1—0 CE D—‘-—-——q CE
cp l——- cp [_4 cp
CLOCK -
Figure B
SYNCHRONOUS N-STAGE COUNTER
WITH PARALLEL GATED
CARRY/BORROW
DIRECTION -
CONTROL
ENABLE ’ -
= [} {0 L = [
cE cE —3 CE
cP TC CcP TC CcP TCp— -~
cLock l_ l-_ I— .
Figure C

Signetics
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COUNTERS FAST 54/74F190, 54/74F491

LOGIC DIAGRAM 'F190

LY Dy Dy D3
\15) (U] 0 (6]
Bl
a1 E
Uio 1
® Jd. Q D L Ll @ D Ul Al Q

— @ (b
" l Q
s 1 ] f_‘]
> T T !
3 K ] K J K J K
Ldsp F rp ldsp < rp Wsp & Ry Ldsp & rp
Q a [¢] a Q [} Q q
Vee =PI Lo e — —
cc =Pin 16
GND=Pin8 a3 02 @ @ ® &
() =Pin numbers ac TC© Q Q4 Qp Q3
LOGIC DIAGRAM "F191
Dg D4 Dy D3

(15) ) (10) (]

PL—C1(1" } J

-

Tio L

5)

CEW-L———CD

1Y
|

H
i

1
H

cp
o 4 J R L § ] 14
MRS NG J K S K
cp cp
LosD Ao I A ldsp Rp Ldsp Ro

Q a Q [ Q a Q a
Ve = Pin 16 [E— [ E— . [— " [E—
GND =Pin 18 13 (12) @) (2 )
() =Pin numbers RC 7c¢ Qg Q Q, Qg
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COUNTERS

FAST 54/74F190, 54/74F191

MODE SELECT — FUNCTION TABLE, 'F190, 'F191

INPUTS OUTPUTS
OPERATING MODE — — —
PL u/n CE cpP D, Q,
L X X X L L
Parallel load L X X X H H
Count up H L | 1 X count up
Count down H H | ! X count down
Hold *“‘do nothing” H X H X X no change
TC AND RC FUNCTION TABLE, *F190
INPUTS TERMINAL COUNT STATE OUTPUTS
um CE cP Q, Q, Q, Q; TC RC
H H X H X X H L H
L H X H X X H H H
L L r H X X H | r
L H X L L L L L H
H H X L L L L H H
H L r L L L L | r
TC AND RC FUNCTION TABLE, 'F191
INPUTS TERMINAL COUNT STATE OUTPUTS
(U] CE cP Q Q, Q, Q TC RC
H H X H H H H L H
L H X H H H H H H
L L iy H H H H i w
L H X L L L L L H
H H X L L L L H H
H L pup L L L L i r

= HIGH voltage level steady state.

= LOW voltage level one setup time prior to the LOW-to-HIGH clock transition.

=Don't care.

H
L =LOW voltage level steady state.
!
X
t

= LOW-to-HIGH clock transition.

I = LOW pulse.

| = HIGH-to-LOW 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
Voo Supply voltage -05to +7.0 -05t0 +7.0 v
Vin Input voltage -05t0 +70 ~05t0 +7.0 \'
Iin Input current —-30to +5 -30to +5 mA
Vout Voltage applied to output in HIGH output state -05t0 + Ve ~05t0 + Ve \
lout Current applied to output in LOW output state 40 40 mA
Ta Operating free-air temperature range -55to +125 0to 70 °C
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COUNTERS FAST 54/74F190, 54/74F191

RECOMMENDED OPERATING CONDITIONS

: 54/74F ‘
PARAMETER UNIT
Min Nom Max
v Supaly volt Mil 4.5 5.0 55 \
u voltage

ce pply voltag Com'l 4.75 5.0 5.25 v

Vi HIGH-level input voltage 20 v

Vi LOW:-level input voltage 0.8 v
Lk Input clamp current -18 mA
lon HIGH-level output current -1 mA
loL 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.)

B 54/74F190, 191
PARAMETER TEST CONDITIONS 3 UNIT
Min Typ' Max
Ver=MIN, Viy = MIN Mil 2.5 3.4 Vv
V, HIGH-level output voltage cc ' H )
or pul volag ViL=MIN, Ioy = MAX Com'l 27 34 v
VoL LOW-level output voltage Vee=MIN, Vi =MIN, V| =MAX, lg = MAX 0.35 0.5 \
Vik Input clamp voltage Vee=MIN, Ij=1 -0.73 -1.2 \Y
i CE input 0.3 mA
! !nput current at maximum Voo =MAX, V,=7.0V . p!
input voltage Other inputs 0.1 mA
. CE input 60 uA
Iy HIGH-level input current Vee=MAX, V=27V -
Other inputs 20 A
. CE input -1.8 mA
[ LOW-level input current Voo =MAX, V;=0.5V
Other inputs -0.6 mA
los Short-circuit output current® Ve =MAX -60 -150 mA
lcc Supply current* (total) Vee=MAX 38 55 mA
NOTES
1. For conditions shown as MIN or MAX, use the approp value ified under ing conditions for the applicable type.

2. All typical values are at Voo =5V, Ty=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 | with all inputs grounded and all outputs open.
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COUNTERS

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

FAST 54/74F190, 54/74F191

54/74F 54F 74F
Ta= +25°C Tas Vee Tas Vee
Vee= +5.0V Mil Com’l
PARAMETER TEST CONDITIONS C_=50pF C_ =50pF C,_=50pF UNIT
R, = 5000 R, = 5000 R_=5000
Min Typ Max Min Max Min Max
fmax Maximum input count frequency Waveform 1 100 90 MHz
thLH Propagation delay 3.0 75 3.0 8.5
. CPtoQ, Waveform 1 5.0 1.0 50 | 120 | "
tpLH Propagation delay 3.0 75 3.0 8.5
t.  CPto RG Waveform 2 3.0 7.0 3.0 | 80 ns
trLn Propagation delay 6.0 13.0 6.0 14.0
tm.  CPtoTC Waveform 1 5.0 11.0 50 | 120 | ™
tey Propagation delay 0 7.0 18.0 7.0 20.0
.  UDtoRC Waveform 7 55 12,0 55 [ 130 | ™
tpLH Propagation delay 4.0 10.0 4.0 1.0
ts.  UD 1o TC Waveform 7 40 10.0 40 | 110 | ™
thLH Propagation delay 3.0 7.0 3.0 8.0
. DntoQq Waveform 3 6.0 13.0 60 | 140 | ™
tpLH Propagation delay 5.0 11.0 5.0 12.0
. PL to any output Waveform 4 55 12.0 55 | 130 | ™
teLn Propagation delay 3.0 7.0 3.0 8.0
t.  CE to AC Waveform 2 30 70 3o | so | "
NOTE
Subtract 0.2ns from minimum values for SO package.
AC SETUP REQUIREMENTS
54/74F 54F 74F
Ta= +25°C Tar Vee Tar Vec
— tl
PARAMETER TEST CONDITIONS V‘éc'_ ;oi'gv c _M;:JPF c c_"'s"o:)F UNIT
L= L= L=
R, =5000 R, = 5000 R, = 5000
Min Typ | Max | Min | Max | Min | Max
ts(H)  Setup_time, HIGH or LOW 6.0 6.0
t() D,toPL Waveform 6 6.0 6.0 ns
ty(H) Hold time, HIGH or LOW 4.0 4.0
t(l) D, toPL Waveform 6 40 40 ns
Setup time LOW
ts(L) CE to CP Waveform 8 10.0 10.0 ns
Hold time LOW
thlb) CEto CP Waveform 8 0 0 ns
ts(H) Setup time, HIGH or LOW 12 12
t(l) UIDtoCP Waveform 7 12 12 ns
ty(H) Hold time, HIGH or LOW 0 0
tyl) U/D to CP Waveform 7 0 0 ns
tw(l) PL pulse width, LOW Waveform 4 6.0 6.0 ns
tw(l) CP pulse width, LOW Waveform 1 5.0 5.0 ns
trec Recovery time, PL to CP Waveform 5 6.0 6.0 ns
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AC WAVEFORMS

m

CPJ

Vtmax

' tPLH]
PHL
Q,ORTC

Waveform 1

ty——]

ZVM

Waveform 5

uo x Vpm )( m
tPLH— tPHL
TC m m
tPHL | t-tpLm

RC Vm \7

Waveform 7 Waveform 8
Vy = 1.5V

The shaded areas indicate when the input is itted to change for predi output performance.

CP OR CE

Waveform 6
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TEST CIRCUITS AND WAVEFORMS

Signetics

TEST CIRCUIT FOR TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
! 1 AMP (V]
90%Y w 0% “
vee
NEGATIVE | VM m
PULSE
% 10%
. 10% % 2 ov
V|
PULSE N DUT vour — L—WHL(W tTLH(t) —] e
GENERATOR o
— '«mu(m THLMD—] |
AMP (V)
90% 90%-)
RY CL RL POSITIVE
PULSE vm VM
10%A . tw | K 10% ov
DEFINITIONS Vm=15v
R|_ = Load resistor to GND; see AC CHARACTERISTICS for value.
C = Load capacitance includes jig and probe capacitance; see AC INPUT PULSE REQUIREMENTS
CHABAQTEHIST‘CS for value. FAMILY Amplitude Rep. Rate Pulse Width TLH tTHL
Rt = Termination resistance should be equal to Zgyt of pulse
generators. 54/74F 3.0v 1MHz 500ns 2.5ns 2.5ns
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’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,
CPy and CPy respectively, simplify opera-
tion. The outputs change state synchro-
nously with the LOW-to-HIGH transition of
either Clock input. If the CPy clock is
pulsed while CPy, is held HIGH, the device
will countup... if CPpis pulsed while CP
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,
and synchronous count up and count
down functions.

TYPE TYPICAL fyax TYPICAL S:JTZI:;\)I CURRENT
74F192 125MHz 30mA
74F193 125MHz 20mA

ORDERING CODE

A CKAGES | e Tam 0°C10 £ T0°C | Vo= SV 210 Tae - 53%C 10 4 125°C
Plastic DIP N74F192N e N74F193N
Plastic SO N74F192D ¢ N74F193D
Ceramic DIP
Ceramic LLCC

NOTE

SO package is surface-

LLCC is

d micro DIP 1984.

20-pin surface-mounted leadless chip carrier.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

54F/74F (U.L.) | LOAD VALUE
PINS DESCRIPTION High/Low High/Low
CPy | Count up clock input (active rising edge) 1.0/2.0 20uA/1.2mA
CPp | Count down clock input (active rising edge) 1.0/2.0 20pA/1.2mA
MR | Asynchronous master reset input (active high) 1.0/1.0 20pA/0.6mA
PL | Asynchronous parallel load input (active low) 1.0/1.0 20pA/0.6mA
Dy~-Dg3| Parallel data inputs 1.0/1.0 204A/0.6mA
Qq-Q3] Flip-flop outputs 50/33 1.0mA/20mA
TED ;I:étrir:'l;\allg‘::vc))unt down (borrow) output 50/33 1.0mA/20mA
TC, (T:;::/';"’;L;;’“m up (carry) output 50/33 1.0mA/20mA
NOTE

One (1.0) FAST unit load is defined as: 20xA in the HIGH state and 0.6mA in the LOW state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N CTRDIV10 — 'F192
s >°32 , CTRa —'F193
T
115 1 10 9 P -
0y [ 6] vee Lol L Tt
a1 [2] 5] Do PL D, Dy; D, Dg 14 a IJ
Qo [3] [77] MR s— cpy TCy fo— 12 =
¢Po [1] 2 o a—{cpp 1’ 30 3
TC TCp o—13
cPy 5] [12) TSy wa 0y 0 0 o , .
a T
N = 11 1] . s
93 [7] [10] 0, 4 3 2 & 7
o ] <] 05 Vec = Pin 16 s | ,
GND=Pin 8
Zer=0 P18
F192 — TCT=9 12
'F193 — TCT=15
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Each flop-flop contains JK feedback from
slave to master, such that a LOW-to-HIGH
transition on the CPp, input will decrease the
count by one, while a similar transition on
the CPyinput 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

Applications requiring reversible operation
must make the reversing decision while the
activating clock is HIGH to avoid erroneous
counts.

The Terminal Gount Up (TCy) and Terminal
Count Down (TCp) 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 CPy will cause TC, to go

LOW. TCy will stay LOW until CPy goes
HIGH again, duplicating the count up
clock, although delayed by two gate de-
lays. Likewise, the TCp output will go LOW
when the circuit is in the zero state and
the CPp 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

[ Dy D, D3
T (mt (15) (Y} (10) (6]
o ) 1 (12)
u 4
(J s s
Sop Sp Spa
Q
T T T
Ap? Rpo RpQ
~ B
i (13)
@ ! TCp
CPp
(149
ma—|>¢
@) (2] 6 [}
Qg Qq Qz Q3
Veg =Pin 16
GND=Pin 8
STATE DIAGRAM, 'F192 MODE SELECT — FUNCTION TABLE, 'F192
LOGIC EQUATIONS OPERATING INPUTS OUTPUTS
FOR TERMINAL COUNT MODE  [MR | PL|CPy|CPo|Dy|Ds|D;| 05| Qo Q@ @, Qi TCy| TCo
TCu=00"05:CPy HIX| X|L|Xx|x|x|x|t L L L]H]|L
TCp=Gp-0y-G2-85-CPp Reset(clean) | | v | ¥ | mixIx!Ixixle L L L|H H
L Ly xjojejLjtLyt|yt L L L|H L
L L X|H|L|lLjLJL]JL L L L] H H
Paraliel load L L L x |Hlx!|x!lr Q,=D, L H
L LiH| XIHIX|XI|H Q,=D, H H
Count up L |H 1 HIX]|X|X]|X Count up H@ | H
Count down LI{H|H| ! |X|X]X]X Count down H | H®
H = HIGH voltage level
L = LOW voitage level
X =Don't care
1 = LOW-to-HIGH clock transition
COUNTUP No%s CPy at terminal t up (HLLH).
________ a. = at terminal count up h
COUNT DOWN b. ﬁg = cpg at terminal count down (LLLL).
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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

Data inputs (Dy-D,) 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 load
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.

Do Dy D2 D3
) (15) 4 (10) ©
T’-L—-°>
®) (12)
cPy iy
E L
Sp Sp SpQ|
Q Q
T T T
Rp% Ry RpO|
13
@ TCo
CPp
18
wm~|>~;
®) @ ®) (4]
Qo Qq Qz Q3
Ve =Pin 16
GND=P